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PREFACE

A Colour Handbook of Skin Diseases of the Dog and 
Cat was first published in 1998. It was one of the 
first books to bring key information about skin 
diseases to first-opinion clinicians in an easy to 
use problem-orientated format. By 2009 the huge 
growth in knowledge about skin conditions neces-
sitated an updated and almost completely rewritten 
second edition. Subsequent exponential growth in 
veterinary dermatology has led to the discovery of 

new conditions, development of new approaches to 
management and effective new treatment options. In 
this third edition, we have completely revised and 
updated the chapters while retaining the problem-
based approach. We hope that this new edition will 
continue to provide key information about the diag-
nosis and management of skin conditions in a format 
that is easily accessible to busy clinicians. 

Ve
tB

oo
ks

.ir



Ve
tB

oo
ks

.ir

http://taylorandfrancis.com/


xiii

ACKNOWLEDGEMENTS

The authors thank all the referring veterinarians and 
owners that have entrusted the care of their animals 
to us so that we could accumulate the knowledge and 
experience necessary to write this book. 

A special thanks to Patrick McKeever DVM, 
DACVD for invaluable mentorship. 

Ve
tB

oo
ks

.ir



Ve
tB

oo
ks

.ir

http://taylorandfrancis.com/


xv

TREATMENT RECOMMENDATIONS AND 
PROFESSIONAL RESPONSIBILITIES

Wherever possible, the treatment recommenda-
tions in this book are evidence based, following 
published data and therapeutic guidelines. Where 
such data are lacking, we have based the recommen-
dations on consensus opinion and personal experi-
ence. The treatment options may include off-label or 
off-cascade suggestions. The prescribing veterinar-
ian has complete responsibility for any decision on 

treatment protocols for a particular case, taking into 
account the diagnosis, potential for adverse effects, 
underlying conditions and any concurrent therapy. 
Veterinarians must also be aware of relevant medi-
cines legislation and whether it is legal to administer 
certain treatments in their country or province of 
work. 
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1

CHAPTER 1

BASICS

TERMINOLOGY USED IN THE DESCRIPTION OF DERMATOLOGICAL LESIONS1

Primary lesions
Primary lesions are directly associated with the disease process. They are not necessarily pathognomonic, 
but give a valuable clue as to the type of disease process occurring.

Papules are solid, elevated lesions up to 1 cm in diameter 
associated with cell infiltration and/or proliferation, in this 
case a mast cell tumour (Fig. 1.1).

A nodule is a solid elevation of the skin >1 cm in diameter, 
located primarily in the dermis or subcutis. The nodule 
illustrated in Fig. 1.2 is a mast cell tumour on the 
abdomen of a dog.

A plaque is a flat, solid, circumscribed, elevated lesion of 
>1 cm in diameter, again associated with cell infiltration 
and/or proliferation (Fig. 1.3). A plaque may result from 
a coalescence of papules. The lesions illustrated are 
eosinophilic plaques on a cat.

1.1A

1.2A

1.3A

1.1B

1.2B

1.3B
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Chapter 12

A pustule is a circumscribed skin lesion containing 
purulent material (Fig. 1.4). This consists of degenerate 
inflammatory cells (most commonly neutrophils) with or 
without microorganisms or other cells (e.g. acanthocytes in 
pemphigus foliaceus). Pustules and vesicles rapidly rupture 
in dogs and cats to form crusts.

A vesicle is a circumscribed elevation of the skin up 
to 1 cm in diameter filled with liquid (clear, serous or 
haemorrhagic). A bulla describes the same lesion >1 cm 
in diameter. These lesions usually quickly rupture to 
leave ulcers and/or crusts. Fig. 1.5 shows vesicles due to 
cutaneous mucinosis in a Shar Pei. 

A cyst is an enclosed cavity with an epithelial lining that 
contains liquid or semi-solid matter. Fig. 1.6 is of multiple 
follicular infundibular cysts in a dog. 

Macules are flat, non-palpable areas of circumscribed 
discoloration up to 1 cm in diameter (Fig. 1.7). Patches are 
>1 cm in diameter. Changes can involve increased blood flow 
(erythema), extravasated blood (haemorrhagic petechiae 
and ecchymoses) or pigment changes. Erythema can be 
distinguished from haemorrhage by blanching on digital 
pressure or using a glass slide (Diascopy, see page 11).

1.4A

1.5A

1.6A

1.7A

1.4B

1.5B

1.6B

1.7B
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3Basics

A weal is a transient elevation of the skin due to dermal 
oedema (Fig. 1.8). The weals in this case were acute, 
transient and of unknown aetiology.

Epidermal collarettes are circular rings of scale with 
an erythematous, often slightly raised, margin and a clear, 
often slightly pigmented, centre. They may expand and 
coalesce to form large, interlinked and irregular lesions. 
They are most commonly associated with exfoliative 
staphylococcal pyoderma. Fig. 1.9 shows papules, pustules 
and epidermal collarettes on the ventral abdomen of a dog 
with a staphylococcal pyoderma.

Secondary lesions
Secondary lesions are a result of trauma, time and degree of insult to the skin. Often, primary lesions evolve 
into secondary lesions. Thus papules become pustules, which become focal encrustations, often hyperpig-
mented. Secondary lesions are much less specific than primary lesions.

Erythema is reddening of the skin due to increased 
blood flow, usually secondary to inflammation. The 
pattern of erythema may be diffuse to generalised 
(e.g. atopic dermatitis) or maculopapular (e.g. pyoderma or 
ectoparasites). In this Springer Spaniel the erythema is due 
to a Malassezia pachydermatis infection (Fig. 1.10).

1.10A

1.8A

1.9

1.10B

1.8B
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Chapter 14

Comedones are the result of sebaceous and epidermal 
debris blocking a follicle. They may be seen in many 
diseases that affect hair follicles, but are often very 
prominent in cases of hyperadrenocorticism (Fig. 1.11).

Scale results from altered keratinisation and 
accumulations of keratin forming a flat plate or flake. This 
is usually caused by an underlying condition (secondary 
scaling) but may be associated with inherent changes 
in skin turnover (primary scaling). In this case there 
is an epidermal collarettes (see above) surrounding a 
postinflammatory patch of hyperpigmentation. This 
presentation is frequently seen in cases of superficial 
pyoderma and other pustular diseases (Fig. 1.12).

Crust is composed of cells and dried exudates. It may 
be serous, sanguineous, purulent or mixed. The dog in 
Fig. 1.13 has a staphylococcal dermatitis secondary to 
allergies.

An excoriation is loss of epidermis and potentially part 
of the dermis that results from trauma, either self-trauma 
or an injury. They are often linear and parallel. The dog in 
Fig. 1.14 has allergies causing pruritus and scratching of 
the axilla.

1.11A

1.12A

1.13A

1.14

1.11B

1.12B

1.13B
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5Basics

An erosion is a loss of a portion or of the entire 
epidermis as on the face of the dog in Fig. 1.15 with 
discoid lupus erythematosus. Erosions usually heal by 
re-epithelisation. 

An ulcer is a full-thickness loss of the epidermis and part 
of the dermis. This is a decubital ulcer overlying the bony 
prominence of the hip (Fig. 1.16). Ulcers often result in a 
scar.

A fistula is an abnormal congenital or acquired passage 
from an abscess or hollow organ to the skin surface. 
A sinus is a tract leading from a deeper focus to the skin 
surface. The dog in Fig. 1.17 has panniculitis and there are 
draining fistulae on the flank.

1.15A

1.16A

1.17A

1.15B

1.16B

1.17B
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Chapter 16

Furunculosis results from the inflammatory reaction to hair follicles rupturing under the skin, causing draining sinuses, 
crusting and bullae. Fig. 1.18A shows furunculosis due to chin acne in a Mastiff. Fig. 1.18B shows a normal hair follicle (left) 
and a hair follicle that has undergone furunculosis characterised by swelling and infiltration of neutrophils (right).

A scar results from the abnormal fibrous tissue that 
replaces normal tissue after an injury, such as a burn as in 
the case in Fig. 1.19. 

A fissure is a linear vertical disruption of the stratum 
corneum that may extend into the deeper epidermis or 
into the dermis. Fig. 1.20 shows fissures on the foot of a 
dog with necrolytic migratory erythema.

1.18A

1.19

1.20

Normal
compound
hair follicle

Epidermis

Crust

Furunculosis

Dermis
In�ammatory

cells,
blood and
hair shaft
fragments

1.18B
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7Basics

Lichenification is a thickening of the epidermis 
causing accentuation of normal skin markings that 
occurs after chronic inflammation. Fig. 1.21 is a case of 
Malassezia pachydermatis infection.

Hyperpigmentation, an increase in cutaneous 
pigmentation, usually occurs after chronic inflammation, as 
with the dog in Fig. 1.22 with chronic atopic dermatitis. 
This form of hyperpigmentation has a characteristic 
lace-like pattern, with areas of normal skin between the 
pigmented patches. More solid hyperpigmentation may be 
associated with an endocrinopathy.

Hypopigmentation is a decrease in cutaneous 
pigmentation and depigmentation is a loss of 
pigmentation. These changes may be postinflammatory, 
infiltrative or genetic. The German Shepherd dog in 
Fig. 1.23 shows leukoderma (white skin) due to vitiligo.

Reference
1	 Nast A, Griffiths CEM, Hay R, Sterry W, Bolognia JL. The 2016 International League of Dermatological Societies’ 

revised glossary for the description of cutaneous lesions. Br J Dermatol 2016; 174: 1351–1358.

1.21A

1.22

1.23

1.21B
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Chapter 18

DERMATOLOGICAL SAMPLING 
TECHNIQUES

Impression cytology is performed to look for 
organisms such as yeast or bacteria on the surface of 
the skin. A glass slide is pressed to the skin several 
times (Fig. 1.24). This works best when the sam-
pled area is moist, so lifting crusts or scraping off 
the surface of pustules first is helpful. Impressions 
can also be made from the underside of fresh crusts. 
If the surface is greasy, heat fixing is useful to help 
adhere material to the slide before staining with a 
DiffQuik®-type stain. 

Tape cytology is useful to sample dry or scaly 
areas, or areas where a slide cannot be pressed (such 
as interdigital spaces) (Fig. 1.25). It is highly effec-
tive unless the skin is moist, when the tape will not 
stick. Clear acetate tape is pressed sticky side down 
on to the sample area, then dipped into eosinophilic 
(pot 2) and basophilic dyes (pot 3) of a DiffQuik®-
type stain (skip the fixative [pot 1] because this will 
remove the tape adhesive). The tape is then pressed 
to a slide where hydrostatic pressure holds the tape 
in place. Excess moisture is pressed out against tis-
sue paper. The tape is viewed under 100× objective 
with oil immersion. There is often excessive keratin 
debris to look through, so bacteria may take some 
skill to reliably find. Non-stained tape-strips are also 
useful to look for surface parasites such as Cheyletiella 
spp. and fragments of flea faeces in pruritic animals. 
Demodex spp. can be found by very firmly squeezing 
the skin and then applying adhesive tape. 

One-stain techniques are very quick and 
intensely stain microorganisms, although there is a 
more monochromatic blue stain compared with the 
two-stain methods described above. For impres-
sion smears, simply place one drop of the basophilic 
stain (pot 3) on the sample and apply a cover slip. For 
adhesive tape samples, place one drop of the stain on 
a microscope slide, stick the tape down over the drop 
and blot the excess stain away with tissue paper. 

Trichograms are performed to look at the roots 
of hair shafts or other abnormalities in the structure 
of hair (Fig. 1.26). It can be useful to observe hairs 
infected with dermatophytes, hair growth abnor-
malities, hair shaft defects or Demodex spp. present 
at the root of the hairs. Usually telogen hairs are 

1.24

Fig. 1.24  Pressing the glass slide onto the skin.

1.25

Fig. 1.25  Tape cytologies are very helpful to collect 
a sample from between the toes or other body folds.

1.26

Fig. 1.26  Around the eyes and feet, hair is plucked 
for a trichogram because a skin scraping would be 
difficult in these areas.
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9Basics

seen only with hair plucks because they most easily 
fall out. Hairs are usually viewed unstained at low 
power in mineral oil with a cover slip over the top. 
Lactophenol cotton blue stain can highlight derma-
tophytes, and spores are best seen at 40× or greater. 

Flea combing is a great way to look for fleas, 
flea dirt, Cheyletiella mites or lice (Figs. 1.27, 1.28). 
A fine-toothed comb is used to collect quantities of 
scale, debris and hair that can be viewed at low power 
(4× to 10×) with mineral oil and a coverslip. 

Skin scrapings with oil are used to look for 
microscopic ectoparasites and are performed by plac-
ing mineral oil onto a glass slide, scooping some of 
the mineral oil onto a dulled no. 10 scalpel blade, and 
placing the oil onto the area of the skin to be sampled. 
Squeezing the skin may help to retrieve contents of 
a hair follicle (Figs. 1.29, 1.30). The entire blade 

should be used to firmly scrape the skin in several 
locations, scooping up contents of the scrape onto 
the scalpel and placing on the slide at each location. 
The material should be homogenised in the oil on 
the slide and a coverslip applied. Skin scrapings are 
usually visualised on the 4× or 10× objective of the 
microscope, with the condenser closed to enhance 
contrast and bring into focus a wider field of view, 
which makes unstained parasites stand out more. 

Dry skin scrapings are most commonly used to 
identify yeast organisms from a lichenified or greasy 
area of the skin. No oil is used because it will inter-
fere with staining and visualising, and the material 
smeared from the scalpel to the slide is often heat 
fixed before staining. Yeast should be stained with 
DiffQuik®-type stains and are best visualised using 
the 100× oil objective. 

1.27 1.28

Figs. 1.27, 1.28  Using the fine-toothed comb and placing the sample on the slide.

1.29 1.30

Figs. 1.29, 1.30  Using the scalpel blade to take a skin scraping and placing the sample on the slide.

Ve
tB

oo
ks

.ir



Chapter 110

Bacterial culture for antibiotic resistant staph-
ylococci should be performed as soon as possible 
where there is any suspicion of antibiotic resistance 
(e.g. postoperative infections, clinic-acquired infec-
tions, after multiple antibiotic course and/or treat-
ment failure). There is no need to withdraw use 
of oral antibiotics before sampling. Swabs are best 
taken from a primary lesion such as a ruptured 

pustule, but samples can also be taken from under 
crusts, the margin of epidermal collarettes or drain-
ing sinus tracts. All deep infections should be cul-
tured. Samples from deep locations can be obtained 
by inserting swabs into draining tracts or squeez-
ing the skin to exude pus for sampling. Aspirates or 
pieces of tissue should be obtained and isolated from 
oxygen if anaerobic organisms (such as Actinomyces 
spp.) are suspected. 

Fungal culture samples to look for dermato-
phytosis are collected by sampling hair and scales 
from the affected inner rims of lesions. Sometimes 
dry scrapings are used to collect scale or crusts 
because not all dermatophytes infect hair shafts. 
Dermatophyte culture plates are incubated for 
1–3  weeks in the dark at room temperature or 
slightly warmer to determine which species is pres-
ent (Figs.  1.31, 1.32). Growth may be prolonged 
if a pet is on antifungal therapy. Dermatophytes 
always form white or slightly off-white fluffy or 
powdery colonies and cause rapid red colour change 
in the dermatophyte test medium (DTM) agar. 
White growth without colour change is not typical 
of a dermatophyte, but can be seen with Trichophyton 
spp. Any grey, green or blackish colonies are not 
dermatophytes. To determine the species of the 
fungus, clear acetate tape can be gently pressed to 
the growth and then pressed down on a small drop 
of lactophenol cotton blue on a slide. The hyphae 
can be observed at 40× to look for macroconidia, 
which help with identification. If no macroconidia 
are found, other features may indicate the species, 
but it is best to wait several more days and resample 
the culture because macroconidia may take a week 
to form after colony growth has been observed. 
Subculture onto Sabouraud’s agar may be necessary 
for definitive speciation. 

McKenzie toothbrush technique is used to 
obtain material or a fungal culture if the pet is 
being treated for dermatophytosis and no obvious 
lesions are present. It can also be used to detect car-
riers of dermatophytosis, although a positive cul-
ture indicates only environmental contamination of 
the hair and not necessarily infection. A new, clean 
toothbrush is combed through the hair in the loca-
tions of previous lesions (Fig. 1.33). Hair and scale 
obtained are pressed into the dermatophyte culture. 

1.32

Fig. 1.32  Fungal contaminants.

1.31

Fig. 1.31  Culture of Microsporum canis.
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For culture at an external laboratory, the toothbrush 
and sample can be placed in a small plastic bag and 
double bagged with a larger one for transport. 

Skin biopsy is a useful technique to diagnose or 
rule out many diseases. It is best performed when 
infection is controlled. Corticosteroids can alter 
the appearance of biopsy samples and, for the most 
accurate diagnosis, biopsy should be obtained before 
starting on steroids, or steroids withdrawn to allow 
new lesions to form before biopsy. Do not with-
draw steroids before biopsy for severe conditions. 
Most pets do not need sedation for obtaining biop-
sies, only local anaesthesia with 0.5–1 ml lidocaine 
injected subcutaneously (Fig.  1.34). Exceptions 
would be nose, face, ear, tail or foot lesions, which 
often require sedation or general anaesthesia to 
obtain good samples. A minimum of two 6-mm 
punches should be obtained for most skin condi-
tions unless the lesion is solitary and tiny; a 4-mm 
punch can be used for areas that bleed a lot like the 
nose or feet. Multiple samples should be taken from 
the newest stages of primary lesions (e.g. pustules) if 
possible and slightly older lesions (e.g. crusts). The 
hair should not be clipped too short and the skin 
should not be scrubbed in any way. If the crust falls 
off during the biopsy process, it can be added to the 
formalin jar with a note to the pathologist. Ideally, 
samples should be obtained from non-eroded or 

ulcerated areas because an intact epidermis is criti-
cal for the diagnosis of many conditions. It is very 
rare that an area of normal skin would be helpful in 
the diagnosis of a condition, so normal skin should 
not be included in a biopsy. The biopsy punch 
should be rotated in one direction only while press-
ing to the skin. A new punch should be used for 
each animal, because dull punches give poor results. 
Incisional wedge biopsies can be used for deeper 
lesions affecting the subcutaneous tissues. Do not 
squeeze the sample in a forceps; the tissue should 
be gently lifted and immediately placed into forma-
lin – any drying of the biopsy at all is harmful. The 
biopsy site should be sutured after the sample is in 
formalin. A monofilament non-absorbable suture is 
preferred for most biopsy situations because it is less 
irritating than absorbable suture. Samples should 
be fixed in formalin for 24 hours before shipping if 
there is a risk of freezing during shipping. A history 
and all information about the pet should be included 
for the pathologist, and photos can be very helpful 
as well. 

Diascopy is a technique used to distinguish ery-
thema from haemorrhage. A glass slide is pressed 
against the lesion. The skin will blanche under the 
slide if the redness is due to erythema. The redness 
will persist under the slide if the redness is due to 
haemorrhage or vascular congestion.

1.33

Fig. 1.33  Combing the hair using a new, clean 
toothbrush.

1.34

Fig. 1.34  This dog has cutaneous histiocytosis. The 
circle marks where lidocaine was infused; the line 
with the direction of hair growth helps the pathologist 
orientate the sample for processing.
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DERMATOLOGICAL HISTORY 
AND PHYSICAL EXAM

Preparation for visit
It is best if the pet is not bathed and that no ear flush-
ing or ear medications are used the day of the appoint-
ment. It is also best that the pet has not eaten for at 
least 6 hours in case blood work or sedation is needed.

In dermatology, as in most diseases in medicine, 
the history is a key part of the patient evaluation. 
Some important dermatological history questions 
are given below. Not all can be answered by the cli-
ent and may necessitate reading through the previ-
ous medical records. Instead of asking ‘Is your pet 
itchy?’, it is better to ask specifics, for example: ‘Does 
your pet lick its feet or legs, or any other areas?’ or 
‘Does he scoot his hind end on the ground?’. Specific 
questions must be asked because many owners do 
not recognise other behaviours as being itchy other 
than scratching, and will erroneously answer ‘no’ 
to the question about itching if the dog is licking 
the feet. You may also get more accurate answers if 
you ask open-type questions, e.g. ‘how itchy is your 
dog?’ rather than ‘is he very itchy?’, and ‘how often 
did you give the tablets?’ rather than ‘did you give 
them twice daily?’. Always remember to check the 
pet’s general health – there may be systemic compli-
cations, concurrent conditions and other treatment 
that you will need to be aware of.

Reason for visit
•• What areas of the body are affected? 
•• When did the problem start? Describe the 

progression.
•• What were the first lesions? How have these 

changed? 
•• Itching: is your pet scratching, rubbing, licking, 

biting at any part of the body? Any scooting of 
the hind end? 

•• How severe are the above symptoms: not licking 
or scratching, mild, moderate, severe? 

•• Is the problem year-round, seasonal only, 
unknown; worst time of year: spring, summer, 
autumn, winter. 

•• Ears: is your pet scratching its ears, shaking its 
head, has a foul ear smell, or discharge from the 
ears?

•• Other current symptoms: coughing, sneezing, 
vomiting, diarrhoea, not eating well, weight 
loss, weight gain, excessive drinking, excessive 
urination, low energy, eye discharge, lameness, 
neurological problems or behavioural change (list).

•• List past illnesses or conditions.
•• When was the last blood work performed?
•• Environment: indoors only, indoor/outdoor, 

on leash only, outdoors, farm/woods, swims, 
hunting dog.

•• List other animals in contact. Are they also 
affected? Are they on flea control? Any contact 
with wild animals? 

•• Is your pet currently on flea/tick preventive? List 
name and frequency, when last used.

•• Do any humans in the household have a skin 
problem? 

•• What is your pet’s current diet? Has a food 
trial been done? Which foods? Length of trial? 
Strict?

•• List treats and supplements.
•• How frequently do you bathe and with what? Is 

bathing helpful?
•• List any known food or drug sensitivity.
•• List current and past drugs and dosages. What 

treatments seem to help? Any adverse effects?

All areas of the body should be examined. Move 
from the front of the patient to the back. Examine the 
oral cavity, chin and lip folds, ears (check the pinnal–
pedal reflex and otoscopic exam), under the neck (lift 
the collar), axillae, interdigital skin (noting foot-
pads), abdomen, perineal and vulva area. Part the 
hair down the dorsum, and examine closely the cau-
dal dorsum for fleas or flea dirt. It is often very help-
ful to lift up or roll the patient on its side or back 
so the entire ventrum can be properly evaluated. 
Discuss the physical exam findings as you go to give 
value to your examination to the client and so these 
findings can be noted by an assistant. Take samples 
of representative areas for diagnostics. Taking pho-
tos can help track progress at rechecks, especially if 
there are multiple veterinarians in a practice. Finally, 
remember that skin disease does not occur in iso-
lation – always do a thorough general examination 
to detect any systemic complications or concurrent 
conditions. 
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CHAPTER 2

PRURITIC DERMATOSES

ACRAL LICK DERMATITIS 
(Acral lick granulomas)

Definition
Acral lick dermatitis is an ulcerated lesion, usually 
on the lower legs, caused by self-trauma due to lick-
ing or gnawing. It is not a disease, but a symptom of 
an underlying condition.

Aetiology and pathogenesis
Acral lick lesions are caused by self-trauma. There are 
many reasons for a dog to lick obsessively at the legs, 
the most common reason being pruritus. Pruritus 
of the legs is most often caused by atopic dermati-
tis, but ectoparasites should be ruled out as well. 
In addition, abnormal sensory perception is a pos-
sible reason for licking. Acral lick lesions have been 
reported over surgical implants,1 at arthritic joints 
and following nerve pathways, indicating that pain 
plays a role in some cases. Excessive licking can be a 
sign of gastrointestinal or dental disease.2 Anxiety or 
compulsive disorders may play a role in some dogs, 
by either causing this condition or exacerbating it3 
(see Behavioural dermatoses, page 15). It is important 
to recognise that these are not mutually exclusive 
and many dogs have multiple triggers. In some cases, 
a small initial injury to the skin may be a focus of 
licking, causing a secondary bacterial folliculitis and 
furunculosis, which leads to more pain or pruritus, 
causing more licking and enlarging the lesion. 

Clinical features
Middle-aged to older and large breed dogs are pre-
disposed. Lesions are plaque like, firm and often 
ulcerated on the surface. A rim of hyperpigmented, 
lichenified skin and saliva-stained hair usually sur-
rounds the lesion. Dogs start these lesions on the 
dorsal lower legs and feet and, where the dog has a 

favourite limb that is focused on, the front limbs are 
often preferred (Fig. 2.1). Atopic dermatitis and/or 
a food allergy is the most common underlying rea-
son for this condition, and so other symptoms such 
as pododermatitis, otitis and skin infections may 
be concurrent. Other causes typically have no skin 
lesions other than those created by the animal. Very 
precise and focal lesions (e.g. single digits) often have 
a neuropathic cause, especially if bilateral. 

2.1

Fig. 2.1  A well-developed acral lick granuloma 
with well-demarcated swelling, erythema, alopecia, 
erosions and hyperpigmentation.
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Differential diagnoses
•• Neoplasia.
•• Ulcerated sebaceous hyperplasia.
•• Foreign body.
•• Deep bacterial or fungal infection.

Diagnosis
These lesions are usually easy to diagnose visually; it 
is the underlying cause of the condition that can be 
more difficult to establish, especially if the dog has 
no other signs or history of atopic dermatitis. A care-
ful history and thorough physical examination is 
required to rule out systemic illness, musculoskeletal 
problems, neuropathies and behavioural factors. 
These lesions almost always involve a deep staphy-
lococcal bacterial infection,4 so cytology and deep 
bacterial culture/sensitivity is ideal. Multiple biop-
sies or surgical removal with histopathology may be 
needed to confirm diagnosis and rule out infectious 
or neoplastic causes of this condition. 

Treatment
This condition can be very frustrating to manage if 
an underlying condition is not found and if owners 
are not compliant. Owners should be warned of the 
low likelihood of curing the condition once it has 
become chronic, especially if an underlying condi-
tion is not found and, no matter what, it is likely 
that the dog will need some form of long-term 
management:

•• In mild cases, start by treating the secondary 
staphylococcal infections (usually for 6–8 
weeks), and investigate and treat the underlying 
condition (see Aetiology and pathogenesis 
section). It is best to be very diligent to make 
sure that the lesions are resolving well with your 
choice of treatment, to stop them becoming 
chronic and severe.

•• For pruritus and atopic dermatitis work-up and 
treatments, see pages 18 and 41.

•• For suspected neurogenic pruritus, see page 63.
•• When all other medical conditions are ruled out, 

and a true behavioural component is suspected, 
see page 15.

•• In severe cases, no matter the underlying reason, 
the following protocol can be attempted using 

all medications and barriers constantly until 
resolution (smooth, non-lichenified skin and 
hair regrowth), which usually takes 1–2 months. 
Bear in mind that glucocorticoids frequently 
mask underlying diseases, so diagnostics 
should be performed before starting therapy. 
Also remember that glucocorticoid therapy has 
many adverse side effects:
•	 Prednisone/prednisolone 0.5–1 mg/kg 

per day. 
•	 Oral antibiotics based on culture; topical 

antibiotics may be sufficient for less severe 
lesions.

•	 Twice-daily topical DMSO/fluocinolone 
1 drop per cm of ulceration, followed by a 
thin layer of antibiotic/antifungal/steroid 
ointment.

•	 An Elizabethan (e-)collar and/or other barrier 
method (wrapping, basket muzzle, sock, etc.) 
is essential to break the self-trauma cycle. 

•	 Naltrexone (2 mg/kg po q12–24 h) or 
hydrocodone (0.25 mg/kg po q8–12 h) can 
be used to help break a compulsive cycle, if 
suspected. 

•• Topical 0.25% capsaicin, peppermint and tea 
tree ointments may provide short-term relief. 

•• Ciclosporin and topical 0.1% tacrolimus may 
help in cases that fail to respond or those that do 
not tolerate topical or oral glucocorticoids. 

•• Recalcitrant lesions can be removed 
surgically or with a laser or cautery. Caution 
should be used as without strict barriers 
and controlling the underlying cause, the 
surgical site will usually become a new target 
of self-trauma.

•• There should be a plan in place for long-term 
management of the underlying condition, which 
may include: more exercise, enrichment with 
chew toys, anxiety treatments, food trials, or 
long-term treatment of allergies, neuropathies 
or arthritis. If not, the condition will commonly 
rapidly recur when steroid and antibiotic 
treatments are stopped.

Key point
•• Underlying causes of acral lick dermatitis must 

be diagnosed and treated long term.
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BEHAVIOURAL DERMATOSES

Definition
Behavioural dermatoses involve skin or hair damage 
caused by compulsive actions of the animal. These 
include acral lick dermatitis, flank sucking, nail bit-
ing, tail biting, tail sucking, anal/genital licking and 
feline psychogenic overgrooming.

Aetiology and pathogenesis
Most dermatological conditions that appear to be 
behavioural have an underlying painful, pruritic, 
endocrine or neurogenic disease associated with 
them. Pure behavioural dermatoses with no under-
lying or contributing condition are very rare. Some 
exceptions to this that are almost always purely 
behavioural appear to be flank and tail sucking. 

Compulsive disorders arise from frustration as a 
result of lack of or changes in environmental stimula-
tion or social interaction. Strictly indoor cats appear 
to be predisposed to psychogenic alopecia.1 There 
are breed and genetic predispositions for many com-
pulsive disorders, e.g. Doberman Pinschers2 and 
Siamese cats appear to be predisposed to compulsive 
disorders, and large breed dogs appear to be predis-
posed to acral lick dermatitis.1 Many behaviours are 
attention seeking.1

Clinical features
Acral lick dermatitis (see page 13) is a firm ulcer-
ated plaque on the lower limbs or feet, caused by 
excessive licking. Flank sucking is seen most fre-
quently in Doberman Pinschers. Tail sucking is 
most common in Siamese cats, and usually involves 
the tip of the tail. Tail biting is seen most commonly 
in young, long-tailed, long-haired dogs where they 
chase the tail and bite the tip. Anal/genital licking 

is seen most commonly in Poodles and is often very 
upsetting for the owner. Attention-seeking behav-
iours should cease when the owner or other people 
are absent. Constantly traumatised skin may become 
alopecic, lichenified and hyperpigmented with sec-
ondary infections, which may be pruritic and worsen 
the problem. However, a lack of inflammation does 
not rule out compulsive behaviour. 

Psychogenic overgrooming in cats is very rare 
(Figs. 2.2, 2.3), and other causes of overgroom-
ing are much more common.3 The barbering is 
often bilaterally symmetrical and can be patchy or 
well demarcated, most commonly on the abdomen, 
inner fore- and hindlimbs and flanks. Occasionally, 
cats persistently damage the skin, resulting in ero-
sions and ulceration. The clinical signs are very 
similar to those caused by allergic dermatitis or 
Demodex gatoi. 

Feline hyperaesthesia syndrome is considered 
a compulsive disorder, although it can be associ-
ated with generalised neuropathies and systemic 
disease. It is most commonly seen in young cats 
(age 1–5 years), and Siamese, Burmese, Persian and 
Abyssinian cats are more predisposed.4 Common 
symptoms include mydriasis, aggression, staring at 
and attacking the tail and flanks and biting the tail 
base, forelegs and paws. Cats may run wildly around 
the house during these bouts. Petting may trig-
ger this behaviour. Ruling out pruritus from other 
diseases such as from fleas, mites or allergy is very 
important. If treatment trials with ectoparasiticides 
are not helpful, a glucocorticoid trial can be helpful 
because these symptoms are most commonly related 
to pruritic diseases. In contrast, compulsive disor-
ders are less likely to respond to glucocorticoids.
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Differential diagnoses
•• Flank and tail sucking are characteristic and do 

not have differentials.
•• For acral lick dermatitis (see page 13), 

differentials include any painful (arthritis), 
pruritic (atopic, food or parasitic), endocrine 
(hypothyroidism) or neurogenic (sensory 
neuropathy) condition.

•• For feline psychogenic overgrooming and feline 
hyperaesthesia syndrome, differentials include 
pruritic (allergic, parasitic, dermatophytic), 
painful (arthritis, urinary tract disease), 
neuropathic or endocrine (hyperthyroidism) 
condition. Allergic dermatitis will sometimes 
manifest with scratching or otitis as well as 
overgrooming, indicating that the issue is 
unlikely to be psychogenic. In an older cat with 
sudden dramatic abdominal alopecia, consider 
paraneoplastic alopecia (see page 110).

•• For nail biting, differentials include allergic 
dermatitis, yeast pododermatitis, lupoid 
onychodystrophy, nailbed neoplasia and peripheral 
neuropathies. In puppies, this behaviour can 
indicate acral mutilation syndrome (see page 242).

•• For tail biting, differentials include atopic 
dermatitis, parasites, sensory neuropathy, tail 
dock neuroma and anal sacculitis.

•• For anal/genital licking, differentials include 
atopic dermatitis, pain (anal sacculitis or perineal 
fistulae), incontinence, external or internal 
parasites and bacterial or yeast infections. Anal/
genital licking along with scratching or scooting 
indicates that the behaviour has an atopic or anal 
sac component. 

Diagnosis
Diagnosis of a compulsive condition is made by rul-
ing out all other possible explanations for a behav-
iour. For licking/biting/overgrooming behaviours 
this includes the following:

•• Full blood work including thyroid profiles and 
urinalysis.

•• Radiographs to determine underlying arthritic 
diseases.

•• Musculoskeletal and neurological examinations.
•• Cytology, and/or fungal and bacterial cultures, 

and treatment of any infections.

Figs. 2.2, 2.3  Self-induced alopecia of the flanks, lateral 
limbs (Fig. 2.2) and ventral body (Fig. 2.3) of an anxious cat in 
a multi-cat household.

2.2 2.3
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•• Treatment trials for ectoparasites, even if none 
are found.

•• Investigation of atopic dermatitis and/or 
food allergies, including several different, 
appropriately dosed, treatment trials (for cats see 
page 41; for dogs see page 18).

Treatment
•• It is rare that drugs alone can successfully treat 

behavioural dermatoses, and the owner must 
be willing to put in time for environmental 
enrichment and positive attention that does 
not inadvertently reward the behaviour. 
Desensitisation to or alleviation of anxiety-
inducing stimuli should be performed if possible. 
Vigorous exercise, social interactions and mental 
stimulation can be very helpful for dogs.

•• For cats, creating a stable consistent 
environment is helpful. This may include regular 
feeding times, play sessions and redirecting 
behaviour with positive reinforcement.4 
Stressful social interactions with other cats must 
be investigated and improved. Homes should 
be zoned into territories for each social unit in 
multi-cat households, each with feeding stations, 
litter trays and elevated resting sites. 

•• Punishing behaviours is almost never helpful, 
and often makes them worse.

•• Secondary bacterial or yeast infections must be 
effectively managed.

•• Muzzles and e-collars may be useful to prevent 
self-trauma in severe cases.

•• For management of acral lick dermatitis, see 
page 14. Where there is a strong suspicion of 
a behavioural component, behavioural drugs 
(see below) can be considered.

•• Drugs may be helpful for anxiety or behaviour 
modification in combination with increased 
enrichment, allowing 3–4 weeks for assessment 
of effectiveness. All of these drugs should be 
used with care, because they may lower thyroid 
hormone concentrations, worsen cardiac 
arrhythmias, lower seizure threshold and cause 
hepatotoxicity. There are many possible side 
effects and interactions that are not covered in 
this book and clinicians should research these 
carefully.

•• Dogs:1,5

•	 Clomipramine (1 mg/kg po q12 h increasing 
to 1.0–3.5 mg/kg q12 h over 3–4 weeks); 
amitriptyline (1–2 mg/kg po q12 h increasing 
to 1–4 mg/kg q12 h over 3–4 weeks); doxepin 
(1 mg/kg po q12 h increasing to 1–5 mg/kg 
q12 h over 3–4 weeks).

•	 Fluoxetine (1 mg/kg po q12–24 h); sertraline 
(1 mg/kg po q24 h).

•	 Diazepam (0.55–2.2 mg/kg po q12–24 h); 
alprazolam (0.05–0.25 mg/kg po q12–24 h); 
lorazepam 0.025–0.25 mg/kg po q12–24 h); 
oxazepam (0.2–1.0 mg/kg po q12–24 h); 
clonazepam (0.05–0.25 mg/kg po q12–24 h).

•	 Naltrexone (2 mg/kg po q12–24 h); 
hydrocodone (0.25 mg/kg po q8–12 h); 
dextromethorphan (2 mg/kg po q12 h). 

•• Cats:1,4

•	 Clomipramine (0.5–1.0 mg/kg po q24 h); 
amitriptyline (0.5–1.0 mg/kg po q12–24 h); 
doxepin (0.5–1.0 mg/kg po q12–24 h, up to 
25 mg/cat).

•	 Fluoxetine (0.5–2.0 mg/kg po q24 h); 
sertraline (0.5–1.0 mg/kg po q24 h).

•• Collars, sprays, diffusers and/or foods with 
pheromones, herbs and amino acids can also be 
helpful, especially for cats.

Key point
•• Always strive to find an underlying disease when 

presented with an abnormal behaviour.
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ATOPIC DERMATITIS IN DOGS

Definition
Atopic dermatitis is a common hypersensitivity reac-
tion pattern that is associated with a typical history 
and characteristic clinical signs:

•• Classic atopic dermatitis (AD) is associated with 
sensitisation to environmental allergens (pollens, 
dusts and/or moulds). The patient may or may 
not produce immunoglobulin E (IgE) antibodies 
to allergens.

•• Food-induced atopic dermatitis (FIAD) is 
used to describe cases where food is one of the 
triggers for the skin condition. Dogs with FIAD 
may or may not have concurrent sensitisation to 
environmental allergens. 

Aetiology and pathogenesis
The development of atopic dermatitis is a complex 
interaction between genetics and the environment 
involving poor skin barrier function, abnormal 
skin inflammation and sensitisation to environmen-
tal and/or food allergens. Subsequent self-trauma, 
altered cutaneous microflora populations and sec-
ondary staphylococcal and Malassezia skin and ear 
infections drive chronic inflammatory changes. 
Some dogs become sensitised to staphylococcal and 
Malassezia proteins and glycoproteins, which then 
act as endogenous allergens. 

Most known allergens are proteins, but carbohy-
drates are likely also to play a role. There is evidence 
that constant exposure to certain allergens (such 
as flea saliva) at a young age may impart tolerance, 
whereas intermittent exposure or exposure later in 
life often triggers an allergic response. 

T lymphocytes are the main cells involved in 
atopic dermatitis. Exposure to allergens is by inha-
lation, ingestion or cutaneous penetration. These 
allergens are presented by Langerhans’ cells causing 
sensitisation of memory T cells. Subsequent allergen 
exposure and T-cell activation release inflammatory 
mediators that cause skin barrier dysfunction, skin 
inflammation and pruritus. Secondary yeast and 
bacterial infections greatly intensify the symptoms. 
The cascade of inflammatory mediators recruits 
and activates other cells (e.g. mast cells, eosinophils, 

neutrophils, macrophages and keratinocytes) that 
contribute further to the skin inflammation and skin 
barrier dysfunction.

Clinical features
The clinical features of canine atopic dermatitis are 
extremely variable, with no single physical or histori-
cal finding that definitively diagnoses the disease. The 
true incidence of canine atopic dermatitis is unknown 
and probably varies by geographical region, but it is 
thought to affect nearly 10% of all dogs (and more 
in predisposed breeds). There are well-recognised 
breed predispositions, although these vary regionally 
and any breed or cross can be affected. 

Generally, clinical signs are first seen when dogs 
are between 1 and 3 years of age, and at least some 
signs should be present before age 6 years. However, 
the disease has been noted in very young (3 months 
old) and older (7 years old) animals.

Seasonal disease or seasonal flares are commonly 
associated with pollen allergies, and the clinical signs 
should match local pollen production (although sea-
sonal parasites such as Neotrombicula autumnalis 
should be eliminated). Year-round clinical signs are 
associated with sensitivity to indoor allergens and/
or foods. 

About 7–25% of allergic dogs have a food allergy,1 
alone or in combination with an environmental 
allergy. Clinical signs before 1 year of age, non-
seasonal symptoms and concurrent gastrointesti-
nal symptoms are often associated with allergy to 
foods. Dogs with food allergy tend to react to more 
than one food. Beef, lamb, chicken, dairy products, 
maize, wheat, soy and eggs all seem to be common 
allergens in canine food allergy,2 although the data 
are poor and this may reflect feeding patterns.3 
Food allergic dogs may have a higher incidence of 
gastrointestinal signs, although more subtle abnor-
malities (e.g. more than three bowel movements/day, 
borborygmi, flatulence, variable faecal consistency, 
straining, blood and mucus) are more common than 
vomiting or diarrhoea.4

Pruritus and erythema are the primary lesions 
in atopic dermatitis (Figs. 2.4–2.7). The degree 
of pruritus and erythema varies from very mild to 
intense and may be generalised or localised. Some 
animals, particularly with acute disease, have no 
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primary lesions and show only pruritus. Erythema 
may be localised to ears, periocular skin, muzzle, 
ventral neck, axilla, groin, flank, feet (especially the 
interdigital webs) and flexor surfaces (under the tail, 
elbow, carpus and tarsus). 

Secondary staphylococcal (see Superficial pyo-
derma, page 65) and Malassezia (see Malassezia 

dermatitis, page 30) skin and ear infections are 
very common, and greatly intensify the pruritus and 
inflammation (Figs. 2.8–2.10). Chronic or recur-
rent yeast and/or bacterial otitis (see page 267) is 
seen in 80% of atopic dogs and may be the only or 
most prominent clinical sign in up to 20% of cases. 
Protracted inflammation leads to hyperplasia of the 

2.4

Fig. 2.4  Extensive erythema and alopecia on the 
ventral trunk, flanks and proximal limbs of a West 
Highland White Terrier.

2.6

Fig. 2.6  Diffuse metacarpal and interdigital 
erythema in an atopic Bull Terrier.

Fig. 2.5  Erythema and hyperpigmentation of the 
ventral abdomen in an atopic West Highland White 
Terrier.

2.5

2.7

Fig. 2.7  Inflammation of the flexor surface of the 
elbow in an atopic Staffordshire bull terrier.
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tissues on the inside of the pinnae and the ear canals. 
It also predisposes to sebaceous and ceruminous 
hyperplasia, resulting in excess wax accumulation 
and stenosis, which predisposes to further infection. 

Periocular dermatitis results in varying degrees 
of erythema, alopecia, excoriation and licheni-
fication about the eyes. Conjunctivitis is seen in 
about 80% of atopic dogs, and they may scratch at 
their eyes or rub them along furniture or the floor 
(Figs. 2.11–2.14). It may occur as the only sign or 
together with other features of allergic dermatitis. 
Some dogs develop meibomian adenitis with granu-
lomatous thickening of the eyelid margins, crusting 
and draining tracts.

Acral lick dermatitis (see page 13). Atopic der-
matitis more commonly triggers acral lick dermati-
tis than anxiety, although concurrent psychogenic 
issues may make some atopic dogs more likely to 
develop acral lick lesions. These lesions almost 
always involve a secondary staphylococcal infection 
and sometimes become obsessive. These lesions are 
very difficult to resolve without treatment of the 
underlying cause.

Interdigital furunculosis or cysts (see page 216) 
are a common and complex problem, and atopic 
dermatitis is the most common primary trigger. 
Inflammation in the interdigital skin results in the 
walls of the hair follicles becoming hyperplastic and 
hyperkeratotic. A follicle may become plugged and 
expand as sebaceous and apocrine gland secretions 
continue to be secreted into it. Finally, it ruptures 
into the dermis, resulting in a foreign body reaction 
to sebum, keratin and hair. Bacteria in the hair fol-
licles may lead to secondary infection. The papules 
or nodules may break open and drain a serosanguin-
eous fluid. In many cases these lesions will develop 
spontaneously and then disappear. Single or multiple 
feet may be affected. 

Perianal dermatitis is often misdiagnosed as 
either intestinal parasitism or anal sacculitis (see 
page 34). Lesions occur in the skin under the tail 
as well as in the skin of the perianal area. Erythema 
may be the only finding in some cases, but in others 
the affected skin can become chronically inflamed 
and hyperplastic. Animals will lick excessively, drag 
their perineal areas across the floor or spin in circles 
while sitting to relieve the pruritus. Chronic changes 

2.10

Fig. 2.10  Malassezia otitis externa in a Weimeraner 
with a cutaneous adverse food reaction.

2.8

Fig. 2.8  Severe chronic erythroceruminous otitis 
externa in an atopic Labrador.

2.9

Fig. 2.9  Focal hyperpigmentation, alopecia, licheni-
fication and erythema on the ventral neck of a Golden 
Retriever due to secondary Malassezia pachydermatis.
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2.13 2.14

Figs. 2.13, 2.14  Epiphora in an atopic dog with conjunctivitis (Fig. 2.13), and the same dog after treatment 
(Fig. 2.14).

2.11

Fig. 2.11 Severe conjunctivitis causing facial excoriation 
and periocular pyoderma in an atopic Labrador.

2.12

Fig. 2.12  Atopic conjunctivitis in a Border Terrier.
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and bacterial colonisation may predispose to anal sac 
impaction and infection.

Excoriations, hyperpigmentation, lichenifi-
cation, seborrhoea, scaling, thinning hair and 
alopecia result from chronic skin inflammation, 
infections and self-trauma (licking, biting, chewing, 
rubbing and/or rolling) (Figs. 2.15, 2.16). However, 
these are non-specific and can be associated with any 
chronic dermatitis. 

Differential diagnoses
•• Parasites (fleas, mites and lice).
•• Yeast or bacterial infection caused by other 

disease.
•• Dermatophytosis (see page 115).
•• Epitheliotrophic lymphoma (seen in older 

animals, see page 38).
•• Pemphigus foliaceus (see page 81).
•• When affecting the ears only: ear mites, foreign 

body or middle-ear disease (see page 267).
•• When affecting periocular skin only: 

demodicosis, dermatophytosis, staphylococcal 
pyoderma, meibomian gland adenitis and other 
causes of conjunctivitis.

•• For acral lick dermatitis lesions only, see 
page 13.

•• When symptoms affect the interdigital areas 
of feet only (see Diseases of paws and nails, 
page 215): hookworm dermatitis, interdigital 
cysts, demodicosis, contact dermatitis, necrolytic 
migratory erythema.

Diagnosis5

Figure 2.17 outlines the basic principles of the 
diagnostic work-up. Atopic dermatitis is diagnosed 
by history, clinical findings, ruling out other dis-
eases and response to therapy. Hair plucks, tape-
strips and skin scrapings should be taken from 
multiple affected locations to rule out demodicosis, 
Cheyletiella and Neotrombicula spp. and lice, and pos-
sibly find sarcoptic mange. A fungal culture should 
be obtained if this is suspected, although it is rarely 
pruritic in dogs. Cytology for yeast and bacterial 
infections should be taken from several affected 
locations, especially the ears and feet (if affected). 
Infections should be treated and cleared, and an 
8-week broad-spectrum treatment trial  for  fleas, 

2.16

Fig. 2.16  Inflammation of the feet, flexor surfaces, 
medial limbs and ventral body in a West Highland 
White Terrier with food-induced atopic dermatitis.

2.15

Fig. 2.15  Severe generalised atopic dermatitis 
with excoriation, alopecia, hyperpigmentation and 
seborrhoea in a German Shepherd dog.
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Consider a di�erent
trial diet

Improved

•  Parasite treatment trials 
•  Treat infections

Start a food trial and initiate pruritus treatment (if needed) for the
�rst month of the food trial with prednisolone 0.5–1 mg/kg per day

or oclacitinib 0.4–0.6 mg/kg q24 h and then taper over a month.
Repeat antimicrobial treatment if infection recurs

No help at all at
higher steroid doses

Doing great, at least 
50% less pruritus, no infections

•  Investigate medication compliance/dose
•  Try a di�erent steroid and/or higher dose for 2 weeks
•  Try a di�erent parasite control regimen
•  If infection remains, perform bacterial culture

Stop meds and continue 
food trial for an additional 

2 months

Consider neurogenic or 
behavioural

No help Worse when steroid
or oclacitinib
stopped

No help

Discuss constant or intermittent
systemic treatments and allergy

testing and desensitisation

Feed previous
diet

No �are-up 
over 2 weeks

Flare-up
within

2 weeks

•  Try sequential food challenges
•  Give a long-term, balanced,
    limited-ingredient diet; food
    challenges can identify
    foods to avoid

•  History and physical exam
•  Skin scrapings
•  Cytology
•  Flea combings
•  Blood work if indicated or if older age
•  Biopsy if older and/or unusual lesions

No change: lesions persist 
despite therapy

Repeat skin scrapings, cytology,
combings, perform bacterial 

culture if bacteria present, 
perform a dermatophyte 

culture and biopsy if bacteria 
are not present

Food helps 
partially,
not fully

This may be a food and 
environmental allergy

This is likely an environmental
allergy (atopic dermatitis)

Infections resolve but:
•  pruritus and erythema remains despite no infection, or 
•  infections and pruritus are recurrent when antibiotics are stopped

Fig. 2.17  Diagnostic flow chart for the pruritic dog.
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lice and mites should be performed. If the pruritus 
is year-round, an 8-week food trial should be 
started. If the pruritus persists then intradermal or 
serological allergen tests to identify allergens for 
allergen-specific immunotherapy can be consid-
ered (Fig. 2.18). Positive intradermal or serological 
tests for staphylococcal and/or Malassezia aller-
gens should prompt rigorous topical antimicrobial 
therapy to reduce microbial burdens on the skin and 
in the ears. 

Diagnosis of food allergy
The diagnosis of a food allergy is based on feeding 
a restricted diet composed of unique ingredients to 
which the animal has never, or only very rarely, been 
exposed. It is therefore critically important to obtain 
a full dietary history including data on commercial 
diets, scraps or leftovers, biscuits or chews, flavoured 
medicines and any vitamin or mineral supplements. 
However, this may be difficult where the owner can-
not recall which foods have been fed or is unaware of 
the ingredients in commercial foods because over-
the-counter and even prescription diets may contain 
ingredients not on the label.6,7

Serological food allergen tests are of limited 
value.8 Very few have been validated, and the positive 
predictive values are low (30–70%). However, the 
negative predictive values tend to be higher (approxi-
mately 80%), so they could be used to identify foods 

suitable for inclusion in a diet trial. Closed-cup patch 
tests with fresh foods are more accurate but are dif-
ficult to perform outside specialist centres. 

Diet trials are ideally performed using home-
cooked diets or commercially prepared hydrolysed 
or limited-ingredient prescription diets. Home-
cooked diets are in theory better because the foods 
can be very restricted, but they are not nutritionally 
balanced for very young animals, dogs with specific 
nutritional needs and long-term use and are labour 
intensive, and may (depending on the ingredients) be 
more expensive. Commercial single protein diets are 
easier to feed and should be nutritionally balanced, 
but it may be difficult to find a diet with suitable 
ingredients. It is important not to confuse ‘novel’ 
with ‘exotic’, e.g. dogs sensitised to beef are likely to 
react to closely related species such as water buffalo, 
bison, antelope and sheep, but are unlikely to react to 
less closely related species such as horse and rabbit. 
Hydrolysed foods avoid some of these problems, but 
these diets must be completely hydrolysed to avoid 
reactions, and a few dogs may still react to the high-
molecular-weight maize-starch allergens present in 
these foods. These diets may also be more expensive 
and less palatable. In short, there is no single ideal 
approach to a food trial. The trial and the diet should 
be selected carefully, considering the owners’ wishes 
and abilities. Treat options (e.g. limited ingredient 
treats, shaped and cooked kibble or tinned food, and/
or crisps, liver cake or jerky from novel sources) must 
be given where necessary to encourage compliance. 
Other problems can include scavenging, flavoured 
medications, dropped food, licking other animals’ 
‘empty’ food bowls and coprophagia. 

The length of a diet trial necessary to con-
firm an adverse reaction to food is controversial, 
but, for dogs, most authorities now recommend at 
least 8 weeks (and sometimes 10 weeks) for a good 
response.9 However, it is useful to follow cases care-
fully because gastrointestinal signs will improve 
more rapidly than acute dermatitis, which improves 
quicker than chronic dermatitis. For example, if 
there are still gastrointestinal problems after two 
weeks, check compliance and/or consider changing 
the diet. In contrast, rapid resolution of the gastro-
intestinal signs should encourage persisting with the 
food trial. 

2.18

Fig. 2.18  Positive intradermal allergen test in a dog 
with atopic dermatitis. The positive test sites show 
erythema and swelling.
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As allergy symptoms commonly fluctuate, an 
animal that improves with a restricted diet should 
be challenged with its original diet, which should 
include all treats, scraps, biscuits, chews and dietary 
supplements. If a food allergy is involved, there will 
be an increase in pruritus within 7 days of the dietary 
challenge (again gastrointestinal signs often relapse 
sooner). If there is no increase in pruritus after the 
dietary challenge, then a food allergy can be ruled 
out and the apparent improvement was probably 
the result of some other effect. If there is recrudes-
cence of pruritus with the dietary challenge, then 
the restricted diet should be reinstituted and there 
should once again be resolution of the pruritus. It 
is helpful to identify the specific foods to which the 
animal is reacting using a series of sequential food 
challenges, with 2 weeks between each new food 
item. 

Failure to recognise and treat secondary infec-
tions and ectoparasites during a dietary trial is a 
common cause of problems. Another major reason 
for poor compliance during a dietary trial is contin-
ued pruritus. One solution is to allow the use of short 
courses of glucocorticoids or oclacitinib for the first 
3–4 weeks of the trial and then taper to see if the 
improvement can be maintained. Alternatively, the 
owners can give 3- to 7-day courses of glucocorticoids 
or oclacitinib at their discretion to manage unac-
ceptable pruritus during the food trial.

Treatment10

Management of allergic dermatitis can be very com-
plex and frustrating. It is very important to empha-
sise to the client that this condition cannot be cured, 
but will need to be managed when the symptoms 
are present and treatment will probably be lifelong. 
Treatment of allergic dermatitis must be tailored to 
the specific signs and secondary changes or com-
plications present in an individual animal. Owners 
need to be aware that it is not possible to predict 
initially which animal will respond to a particular 
therapy. They also need to understand that clini-
cal manifestations frequently change, resulting in 
the need to adjust the therapy. Also, it is necessary 
for the owner to appreciate the time and financial 
commitment needed for the management of atopic 
dermatitis.

Parasite prevention 
Long-term flea and parasite prevention should be 
instituted.

Avoidance of allergens 
If a food allergy is deemed to be all or part of the 
dog’s problem, the offending foods must be elimi-
nated from the diet. It may be possible to avoid some 
environmental allergens, but this is usually difficult 
and of limited benefit. 

Topical therapy
Topical steroids are very useful for short- or long-
term intermittent management of localised lesions. 
Combinations of steroids with antibiotics and anti-
fungals are very helpful for infected areas, such as 
the ears, feet or under the neck. Using topical ste-
roids for over 2 months can cause significant skin 
thinning and hair loss, which may take years to 
resolve. Ideally animals should be maintained on 
less potent products (e.g. hydrocortisone or hydro-
cortisone aceponate) that are less likely to cause side 
effects and the frequency should be tapered to the 
lowest frequency needed. Nevertheless, some pets 
will still have systemic absorption and side effects, 
and animals on long-term treatment should have 
regular rechecks. Owners should wear gloves to 
apply these products.

Topical 0.1% tacrolimus is expensive, but can be 
very useful to avoid cutaneous atrophy or systemic 
absorption. Owners should wear gloves and use 
twice daily until improvement, before tapering to 
the lowest frequency that maintains remission (ide-
ally twice weekly). 

Topical antibiotics and antifungals work well 
to spot treat small areas but are very difficult for 
larger areas. Sprays, ointments, creams or lotions 
would need to be used twice daily to resolve an infec-
tion. Topical sensitivities can occasionally develop.

Shampooing is a very useful and important ther-
apy in pruritic, greasy and/or infected skin. Bathing 
with lukewarm water with or without a shampoo 
is also helpful to rinse off allergens before they are 
absorbed percutaneously. Whirlpool baths are more 
effective than showers. The shampoo formulation 
and frequency should be based on cytology and coat 
greasiness. Bathing should typically be performed 
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one to three times weekly until the clinical signs 
are controlled. Chlorhexidine products are the most 
effective antimicrobials, but may be drying and topi-
cal sensitisation can occur, including sensitisation in 
owners. Dogs with pruritic dry skin should be treated 
with an emollient product with proven antipruritic 
efficacy. Antiseborrhoeic shampoos can be used in 
dogs with greasy skin, although care should be taken 
to avoid over-drying the coat. Emollient leave-on 
lotions, foams and conditioners can be used where 
necessary to prevent dryness after or between baths. 
Owners should be discouraged from scrubbing or 
picking at the skin, and should not rub against the 
grain of the hair because this may cause folliculitis 
in a sensitive dog. 

Spot-on therapies can help restore the skin bar-
rier in localised areas of chronic cases. This may be 
more helpful for some dogs than others. There is 
only a mild-to-moderate improvement, and frequent 
use and several doses per pet are needed.

Ears (see page 267 for management of ear infec-
tions). Ear infections respond best to topical medi-
cations in the short term. Topical steroids can be 
used two to three times weekly to prevent recurrent 
inflammation. These can be used alone or combined 
with cleaning where necessary. 

Conjunctivitis can be effectively managed with 
glucocorticoid-containing ophthalmic prepara-
tions (e.g. 1% prednisolone or 0.1% dexamethasone) 
used three to four times daily to remission, and 
then tapered for maintenance. Ciclosporin 0.2% 
ointment applied twice daily to remission and then 
tapering the frequency is also effective.

Systemic control of infections
Recurrent yeast and bacterial infections indicate 
that the atopic dermatitis is not controlled. Efforts 
should be made to better control the underlying 
problem and use topical antimicrobials to minimise 
the repeated use of systemic antimicrobials. 

Antibacterial agents (see Superficial pyoderma, 
page 65) for secondary staphylococcal infections 
include cefalexin (25 mg/kg po q12  h), cefpodoxime 
proxetil (5–10 mg/kg po q24 h), oxacillin or dicloxacil-
lin (20 mg/kg po q12 h), clindamycin (5.5–11 mg/kg po 
q12 h), lincomycin (22 mg/kg po q12 h) and clavulanic 
acid–potentiated amoxicillin (25 mg/kg po q12 h). 

Antifungal agents to control secondary 
Malassezia infection include ketoconazole, itracon-
azole and fluconazole (5–10 mg/kg po q24 h). 

Systemic anti-inflammatory therapy
There are a variety of treatment options, but those 
with good evidence of high efficacy thus far are 
broad-spectrum agents that target lymphocytes and 
inflammatory pathways (steroids, oclacitinib and 
ciclosporin) or precise pruritus pathways (interleu-
kin [IL]-31 monoclonal antibody). Other agents are 
rarely effective by themselves and are most useful 
as adjunctive therapy. 

Essential fatty acid (EFA)-rich diets or supple-
ments may help coat texture and skin barrier func-
tion, but most have unproven efficacy in controlling 
symptoms of atopic dermatitis. 

Antihistamines may be effective in some dogs 
with mild pruritus but are mostly used to reduce the 
dose and/or frequency of other treatments. They are 
most effective given before and not after a flare. The 
sedative effect may help reduce sleep deprivation in 
pruritic dogs (and their owners). Adverse effects are 
uncommon but include sedation, excitation and gas-
trointestinal upsets. The second-generation drugs 
can induce potentially fatal cardiac arrhythmias. 
Antihistamines may lower the seizure threshold. 
Two-week trials with different antihistamines may 
help determine which is most useful:

•• Chlorpheniramine (0.4 mg/kg po q8 h).
•• Diphenhydramine (2–4 mg/kg po q8 h).
•• Hydroxyzine (2 mg/kg po q8 h).
•• Clemastine fumarate (0.05 mg/kg po q8 h).
•• Ketotifen (2–4 mg/kg po q8 h).

Glucocorticoids rapidly and reliably control 
acute or severe symptoms of allergic dermatitis. 
Methylprednisolone (0.4–0.8 mg/kg) is the drug of 
choice. Prednisolone and prednisone may also be 
used (0.5–1.0 mg/kg), but they are more likely to 
cause polyuria/polydipsia and polyphagia in some 
dogs. Induction doses should be given twice daily 
for 7 days or until remission, then once daily in the 
morning for 7 days, and then on alternate mornings. 
The dose can then be reduced to the lowest required 
to control the clinical signs. Injectable steroids 
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may be warranted if only one to three injections 
are needed per year to control a seasonal allergy, 
and if the client finds it impossible to administer 
oral medications. As a result of potential adverse 
effects of glucocorticoids, long-term use is not rec-
ommended unless other treatments cannot be used. 
Adverse effects of systemic glucocorticoids are 
numerous, including (but not limited to) polyuria, 
polydipsia, polyphagia, weight gain, panting and 
mood changes (including aggression). The onset of 
iatrogenic hyperadrenocorticism is dose and dura-
tion dependent, but varies between individual dogs. 
Regular monitoring is necessary to ensure that 
appropriate doses are being given and that the dog 
is not developing iatrogenic Cushing’s syndrome. 
Regular urinalysis and blood pressure monitoring 
are advisable. 

Ciclosporin is a calcineurin inhibitor and immu-
nomodulating agent that is useful for lymphocytic 
and granulomatous inflammation, including atopic 
dermatitis. The recommended dose for dogs is 
4–7 mg/kg po q24  h. Ciclosporin is best suited to 
chronic use because it can take 2–6 weeks to see 
clinical improvement.11 Oral steroids or oclacitinib 
can be coadministered for 2–3 weeks to give initial 
relief. Once disease has been controlled on ciclospo-
rin alone, the frequency of dosing can be changed 
to every other day for 1 month and then, if still con-
trolled, to twice weekly. A rough guideline would be 
that approximately 30% of cases can be maintained 
on alternate-day dosing and another 15–20% can be 
maintained with every third day dosing.11 The dose 
can be tapered in dogs that require ongoing daily 
therapy. Satisfactory control of lesions will occur 
in approximately 60–80% of the cases treated with 
ciclosporin.11 Urine samples should be checked every 
6–12 months but routine blood work is not needed. 
Emesis is a major side effect of this treatment and 
is reported to occur in 14–40% of cases.11 In most 
cases, an animal will tolerate the drug after a few 
days and giving the drug after a meal will help. 
The problem may also be reduced by giving a par-
tial dose after a meal for 3 days, then increasing 
the dose every 3 days until the recommended dose 
is reached. Metoclopramide (0.2–0.4  mg/kg  po), 
sucralfate (0.5–1.0 g/dog po), ranitidine (1 mg/kg po) 
or cimetidine (5–10 mg/kg po) given 30 minutes 

before dosing may also decrease the frequency of 
emesis. Some animals will not tolerate the drug 
and it has to be discontinued. Other less common 
side effects are diarrhoea, gingival hyperplasia, 
papilloma-type lesions of the epidermis, hirsutism 
and a psoriasiform–lichenoid-like dermatitis with 
coccoid bacteria. In rare instances, diabetes mel-
litus, pinnal erythema, lameness and muscle pain 
may be observed.11 Ciclosporin is contraindicated 
in the presence of neoplasia, although there is no 
evidence that it induces neoplasia. Ciclosporin is 
metabolised by the liver, so caution should be used 
if the animal to be treated has liver disease, because 
very high blood levels will develop. In these cases, 
blood level assays should be performed and the dose 
adjusted accordingly. In animals without liver dis-
ease, blood levels are fairly consistent, so monitor-
ing is not necessary. Drugs that inhibit cytochrome 
P450 microsomal enzyme activity (e.g. ketocon-
azole, itraconazole, fluconazole, erythromycin and 
allopurinol) can result in very high blood levels of 
ciclosporin and potentiate possible toxicity or other 
side effects. Ketoconazole (2.5–5 mg/kg with ciclo-
sporin) or fluconazole (5  mg/kg with ciclosporin) 
have been used commonly to divide the dose of 
ciclosporin in half to save on cost, and have the same 
effectiveness. Conversely, drugs that increase cyto-
chrome P450 metabolism (e.g. phenobarbital and 
trimethoprim–sulphonamides) may reduce plasma 
levels of ciclosporin.

Oclacitinib (Apoquel®, Zoetis) should be given 
at a dose of 0.4–0.6 mg/kg twice daily for 14 days 
and then once daily thereafter. If symptoms are 
completely controlled, this drug should be further 
tapered to the lowest dose needed, although most 
dogs will still require once-daily therapy. The pru-
ritus often worsens when the dose is reduced to once 
daily, and some dogs require long-term treatment 
every 12 hours. It is recommended to check com-
plete blood count, serum biochemistry and urinaly-
sis before therapy, at the 2-month point and then at 
least yearly. Bone marrow suppression is a rare but 
possible side effect. This drug is not approved for 
dogs aged less than 12 months. Skin and ear infec-
tions, demodicosis, weight gain, aggression or anxi-
ety and pneumonia have been seen while dogs are 
on this drug (especially if long-term, twice daily 
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medication is required). Oclacitinib is contraindi-
cated in the presence of neoplasia, although there is 
no evidence that it induces neoplasia.

IL-31 monoclonal antibody (Cytopoint™, 
Zoetis) effectively reduces pruritus in about 80% 
of dogs with atopic dermatitis. The antibody blocks 
IL-31, which is an important cytokine involved in 
early inflammation and pruritus in canine atopic 
dermatitis. The effectiveness peaks at day 7 and 
then declines, with repeated treatment required 
every 25–35 days in most cases. Long-term studies 
of safety had not been performed by the time of this 
publication, but it seems to have very few side effects 
and is well tolerated.

Recombinant canine interferon-γ or feline 
interferon-ω, given orally or subcutaneously, 
appears to be somewhat effective in the manage-
ment of some long-term cases,12,13 but availability is 
limited for many countries. The benefits may take 
several months to become apparent. No large studies 
have been performed. 

Allergen testing and allergen-specific 
immunotherapy
Current allergen tests detect the presence of 
allergen-specific IgE antibodies. Not all atopic dogs 
produce IgE in response to allergens. If properly 
performed, intradermal allergen testing will result 
in positive results that concur with the history in 
approximately 85% of cases. To prevent inaccurate 
test results, antihistamines (including behavioural 
medications) should be discontinued 7  days before 
testing, oral and topical steroids 2 weeks before test-
ing14 and repository injectable steroids 6–8 weeks 
before testing. There are no withdrawals needed 
for ciclosporin, oclacitinib, IL-31 monoclonal anti-
body or EFAs. If this procedure is not performed 
routinely, or if the clinician has not had appropriate 
training, referral is recommended. 

Serum tests (radioallergosorbent test [RAST], 
enzyme-linked immunosorbent assay [ELISA] 
and liquid-phase immunoenzymatic assay) are 
simpler to perform in practice and can be used to 
detect increased concentrations of allergen-specific 
IgE. The major problem with these tests is lack of 
specificity. Almost all non-allergic dogs react to at 

least one and sometimes many allergens.15 There is 
moderate intra- and interlaboratory variability in 
results.16 However, in some situations, serological 
testing may be helpful in the selection of allergens 
for immunotherapy. Serological testing for food 
allergens is neither accurate nor recommended, and 
food trials must be performed for diagnosis of food 
allergy.

Allergen-specific immunotherapy (ASIT) by 
subcutaneous injection (SCIT), intralymphatic 
injection (ILIT) or sublingual immunotherapy 
(SLIT) drops has been reported to result in at least 
a 50% improvement in 65–70% of atopic dogs,10 
although most dogs will not completely respond 
to ASIT alone. It may take animals as long as 
6–12  months (and sometimes longer) to respond 
to immunotherapy and, therefore, critical clini-
cal evaluation should not take place until a year of 
therapy has been completed.10 Other concurrent 
therapy is therefore appropriate. Adverse effects 
are uncommon. Injection site reactions and ana-
phylactic shock are rare, and most dogs tolerate 
the injections with little discomfort. Mild reac-
tions can generally be prevented by pretreating 
with antihistamines 1–2  hours before the injec-
tion if necessary. The intervals between injections 
can be individualised to the needs of each animal. 
Using SLIT avoids injections and is very safe, but 
it needs to be given every 12 hours. Little research 
on the effectiveness of SLIT has been performed 
in dogs. Discussing the pros and cons of each form 
of ASIT will help owners choose the format that 
best suits them and their dog. Dogs that fail to 
respond to one form of ASIT may still respond to 
another. 

ASIT works by inducing tolerance to the aller-
gens. It therefore prevents flares associated with 
future exposure to the allergens, rather than acting 
as an anti-inflammatory. Regular treatment is often 
necessary to maintain tolerance, but it is possible to 
make permanent changes and taper therapy off after 
2–4 years of treatment in some dogs. Some dogs, 
however, will relapse on weaning of ASIT. Retesting 
may reveal new sensitivities in dogs that relapse 
while on ASIT, and reformulating their ASIT can 
be beneficial. 
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Key points
•• The diagnosis of atopic dermatitis is based on 

a characteristic history, the typical clinical 
signs, ruling out other pruritic diseases and the 
response to therapy. 

•• Allergy tests are not diagnostic for the 
disease – food trials and allergy tests are used 
to determine the food and/or environmental 
allergens to which each dog is sensitised. 

•• Therapy is typically multi-modal and needs 
to be constantly modified to best suit each 
dog’s symptoms. Typically, treatment is based 
around skin barrier care, allergen avoidance and 
ASIT, and anti-inflammatory therapy. 

•• Proactive therapy that maintains remission is 
more effective than simply reacting to recurrent 
flares. 

•• Most dogs with recurrent staphylococcal 
or Malassezia skin and ear infections have 
unmanaged atopic dermatitis. 
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MALASSEZIA DERMATITIS 
(Cutaneous yeast infection)

Aetiology and pathogenesis
Similar to staphylococci, the yeasts Malassezia spp. 
are normal commensals in most dogs and cats. 
Cutaneous defence mechanisms normally limit 
colonisation and infection. Malassezia dermatitis is 
therefore usually secondary to an underlying con-
dition such as atopic dermatitis. The vast majority 
of canine infections are associated with M. pachy-
dermatis, although M. furfur has also been isolated.1 
A wider variety of species including M. pachydermatis, 
M. sympodialis and M. furfur have been isolated from 
cats.2,3

Clinical features
Clinical signs in dogs include otitis externa, pruritus 
(often unresponsive to corticosteroids), erythema, 
a rancid, musty or yeasty odour, seborrhoea, scal-
ing, alopecia, lichenification and hyperpigmentation 
(Figs. 2.19, 2.20). Clinical signs can be focal or gen-
eralised, diffuse or well demarcated. Commonly 
affected sites include the ears, lips, muzzle, feet, 
ventral neck, axilla, medial limbs and perineum. 
Malassezia spp. can also cause paronychia, with a 
waxy exudate and discoloration of the nails.4,5

Pruritus is less common in feline malassezia der-
matitis. Clinical signs include otitis externa, feline 

acne, seborrhoeic and scaling facial dermatitis, gen-
eralised scaling and erythema, and paronychia with 
discoloration of the nails (Fig. 2.21). Generalised 
erythema and scaling have been associated with mal-
assezia dermatitis in cats with thymoma, lympho-
cytic mural folliculitis and paraneoplastic alopecia.6

Carriage of M. pachydermatis in dog owners has 
been demonstrated.7 This should not be a concern 
in healthy individuals, but there are reports of zoo-
notic infections in immunocompromised neonates 
and adults.8,9

Differential diagnoses
A variety of other skin conditions can mimic malas-
sezia dermatitis, but this is complicated by the fact 
that many of these can also be a trigger for a sec-
ondary Malassezia infection.10 Primary malassezia 
dermatitis has been suspected in basset hounds and 
Devon Rex cats (particularly paronychia). 

2.20

Fig. 2.20  Alopecia, lichenification and 
hyperpigmentation of the ventral neck caused by 
malassezia dermatitis in an atopic Golden Retriever.

2.19

Fig. 2.19  Malassezia dermatitis affecting the foot 
of an atopic Boxer with erythema, alopecia and 
scaling.
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Diagnosis
No agreed criteria for diagnosis have been estab-
lished, but demonstration of elevated numbers of 
Malassezia spp. with a good clinical and mycologi-
cal response to antifungal treatment is diagnostic.4 
Malassezia spp. are easily visible as small oval to 
peanut or snowman shapes, often forming rafts on 
the surface of squames, cytology of tape-strips and 
direct or indirect impression smears. They most fre-
quently stain blue–purple, but can appear red–pink 
or pale blue (Fig. 2.22). Some Malassezia spp. fail 
to stain, but their refractile cell wall can be picked 
out with a closed condenser. There is no standard 
accepted cut-off value to diagnose malassezia der-
matitis, especially as they may not be uniformly dis-
tributed across a slide. In practice, only occasional 
Malassezia yeasts are found on healthy skin.

M. pachydermatis will grow on Sabouraud’s 
medium, although the lipid-dependent species 
require supplemented media such as modified 
Dixon’s agar.11 However, as Malassezia spp. are com-
mensal organisms, isolation, particularly of small 
numbers, is not necessarily significant.4 Malassezia 
spp. can also be found in skin biopsies, but they may 
be removed by processing and a lack of Malassezia 
spp. on a biopsy report does not rule them out.

Research has shown that a proportion of atopic 
dogs develop specific IgE titres and intradermal tests 
to Malassezia extracts, suggesting that they may act 

as allergens.12–14 Malassezia-specific serology and 
intradermal tests are available, and, although the 
clinical significance of Malassezia hypersensitivity in 
canine atopic dermatitis is unclear, some dogs appear 
to benefit from Malassezia-specific immunotherapy.15

Treatment
•• The underlying condition for a yeast infection 

needs to be identified and addressed or the 
infection will recur. 

•• Localised areas may be treated with twice-
daily application of an antifungal cream or 
lotion (miconazole, clotrimazole, nystatin or 
others).

•• Antifungal shampoos are effective in local or 
generalised cases used once or twice weekly to 
remission. Regular use may also help prevent 
recurrent overgrowth in susceptible dogs. 
Chlorhexidine and/or antifungal-containing 
products are the most effective.

•• Generalised, interdigital, multi-focal and/or 
non-responsive infections may need systemic 
antifungals. There may be several drug 
interactions with antifungal medications, so 
caution is needed if concurrent medications are 
used. Improvement is seen in 7–14 days, but 
treatment should be continued until recheck 
in 30 days. Treatment should be stopped if 

2.21

Fig. 2.21  Paronychia with tightly adherent, brown, 
waxy discharge associated with Malassezia in a cat 
with superficial necrolytic dermatitis.

2.22

Fig. 2.22  Numerous oval to peanut-shaped budding 
Malassezia surrounding corneocytes in an impression 
smear from otitis externa in a dog. Note the variable 
pink to purple staining (Diff-Quik®, ×400).
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gastrointestinal upset or inappetence occurs, 
because this may be a sign of liver damage.
•	 Ketoconazole (5–10 mg/kg po q 24 h):16 give 

with food, do not use in cats.
•	 Fluconazole (5–10 mg/kg po q24 h).
•	 Itraconazole (5 mg/kg po q24 h).
•	 Terbinafine (30 mg/kg po q24 h)17 has given 

variable results with Malassezia spp.

Key point
•• The underlying condition for a yeast infection 

needs to be identified and addressed or the 
infection will recur.
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URTICARIA 
(Hives)

Definition
Urticaria is associated with raised dermal welts 
caused by histamine release.

Aetiology and pathogenesis
Allergens, infectious agents or other triggers cause 
mast cells and basophils to release histamine and 
other inflammatory mediators. These mediators 
cause vasodilatation, plasma extravasation and nerve 
activation, which result in weals, erythema and 
sometimes pruritus. Common triggers of urticaria 
are vaccines,1 insects, foods and drugs.2

Clinical features
Short-haired dogs appear to be predisposed to urti-
caria. Females may also be predisposed. Raised 
domes or plaques sometimes coalesce into serpigi-
nous patterns on the skin. The oedematous skin 
causes the hair to stand erect in short-haired dogs. 
Urticarial lesions are commonly erythematous 
and sometimes pruritic (Fig. 2.23). This reaction 
can occur with other signs of anaphylaxis such as 
angio-oedema of the legs, face or ears (Fig. 2.24), 
vomiting, diarrhoea, collapse, hypotension, respira-
tory distress, heart failure and death. Urticaria can 
be acute or chronic. Lesions blanch when pressed 
(diascopy).

Differential diagnoses
•• Bacterial folliculitis.
•• Vasculitis.
•• Erythema multiforme.
•• Cutaneous histiocytosis.
•• Staphylococcal folliculitis.

Diagnosis
Lesions are usually easily recognisable. Biopsy with 
histopathology should be performed for chronic or 
unresponsive lesions to rule out other causes.

Treatment
•• If known, causative agents should be avoided.
•• Most cases of urticaria resolve spontaneously in 

12–48 hours.3

•• Acute and severe patients should be monitored 
in the clinic until weals begin to resolve and 
the patient is showing no signs of developing 
anaphylaxis. 

•• Owners should be instructed on how to monitor 
for signs of anaphylaxis. 

2.24

Fig. 2.24  Urticaria and angio-oedema in a Boxer 
following methadone administration.

2.23

Fig. 2.23  Pruritus, urticaria and folliculitis on the 
head and trunk of a food-allergic Dalmatian.
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•• Adrenaline (1:1000 0.1–0.5 ml sc or im) will 
help reverse symptoms if the dog is showing any 
other signs of anaphylaxis. 

•• Dexamethasone (0.05–0.1 mg/kg iv) works 
rapidly to resolve urticaria, pruritus and 
erythema. Usually, only one dose is needed.

•• Prednisone (1 mg/kg po q24 h and taper) for 
3–5 days is typically curative within a day or 
two.

•• Oral or injectable steroids can be combined 
with antihistamines such as diphenhydramine 
(2.2 mg/kg po q8–12 h), chlorpheniramine 
(0.4 mg/kg po q8–12 h) or hydroxyzine 
(2.2 mg/kg po q8–12 h). Antihistamines are 
most helpful to prevent new lesions rather 
than resolve existing lesions, but are safer than 
prednisone for long-term use if needed.

•• The treatment for chronic urticaria depends 
on the underlying cause; these cases should be 
biopsied and may need work-ups and treatments 
similar to vasculitis (see pages 85 and 221) and 
atopic dermatitis (see page 18).

Key point
•• Urticaria in dogs is common and typically 

rapidly responsive to treatment.
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ANAL SAC DISEASE 
(Anal sac impaction, sacculitis 
or abscessation)

Definition
Anal sac impaction is caused by blockage of the duc-
tal outflow of anal sac secretion. Anal sacculitis is an 
inflammation of the anal sacs. Abscessation occurs 
when the anal sacs rupture under the skin and cause 
an abscess that usually forms a draining tract.

Aetiology and pathogenesis
Anal sac disease can be caused by many inflamma-
tory factors that may cause closure of the ductal 
opening, including atopic dermatitis, food allergy, 
colitis, obesity, conformation, perianal fistulae, 
masses, anal hyperplasia and trauma. 

Clinical features
Dogs and cats scoot, lick or show pain in the area of 
the affected anal sac. Pain can be intense during def-
ecation or when the tail is raised. Enlargement of the 
glands may be palpated externally or by rectal exam. 
Draining tracts with purulent or haemorrhagic dis-
charge, inflammation and cellulitis may be present 
over the inflamed abscessed gland.

Differential diagnoses
•• Atopic dermatitis and food allergies commonly 

cause perineal pruritus, licking and scooting.
•• Colitis or inflammatory bowel disease causing 

chronic diarrhoea may cause anal licking and 
scooting.

•• Perineal fistulae cause draining tracts around 
the anus and into the anal sac.

•• Faecal parasites.

Diagnosis
All pets with anal sac issues should have a rectal 
exam to make sure that there are no masses or other 
causes of the symptoms. Palpation of an enlarged 
anal sac and the resolution of symptoms by empty-
ing the sac, are diagnostic for impaction. If painful, 
sedation or anaesthesia will be needed for thorough 
evaluation. Blood in the anal sacs is not a normal 
finding and indicates anal sacculitis.1,2 An inflamed, 
painful anal sac that has abscessed under the skin 
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with or without a draining tract is fairly charac-
teristic, but if several draining tracts are present 
consider perineal fistulae, especially in German 
Shepherd dogs. Cytology of anal sac contents of 
normal dogs shows neutrophils, intracellular bacte-
ria and yeasts, and so cytology may be of limited 
benefit.3,4 Bacterial culture may be necessary if the 
infection fails to respond to treatment. 

Treatment
•• Underlying causes of anal sac inflammation 

should be looked for and treated, which 
may include diet trials for colitis and atopic 
dermatitis.

•• Increased fibre diets to increase the bulk and 
firmness of the faeces can be tried.

•• Impacted anal sacs should be carefully expressed 
and the underlying cause addressed. Follow-up 
cases to ensure that symptoms resolved after the 
anal sacs were expressed.

•• Bloody discharge from the anal sac duct 
needs to be treated with anal sac lavage and 
instillation of medications. All cats and some 
dogs need sedation for this procedure. This 
involves cannulating the anal sac duct with 
a tom-cat catheter, a 22-gauge intravenous 
catheter (without needle) or a 5-Fr red rubber 
catheter, and lavaging repeatedly with saline. If 
lavage fluid cannot be sucked into the syringe 
the catheter should be withdrawn and the anal 
sac manually but gently expressed to remove 
debris. When the lavage fluid is mostly clear, 
the sac should be emptied completely and filled 
with a topical steroid/antibiotic/antifungal 
ear product. This process should be repeated 
every 10–14 days until the anal sac is no longer 
bloody; usually two treatments are needed. 
The case should be re-evaluated if more than 
four treatments are needed. Oral antibiotics are 
probably not helpful in these cases. 

•• If the anal sac is abscessed, has formed a 
draining tract to the outside and is draining 
well, only pain medication and oral antibiotics 

may be needed, depending on the severity of 
the condition. If the abscess has not penetrated 
to the outside, or if a pocket of fluid has formed 
below the draining tract, the animal can be 
anaesthetised and the abscess opened at the 
point area most dependent and furthest from the 
anal opening, to obtain a sample for bacterial 
culture, and for flushing. The opening should be 
left open to drain and heal by second intention. 
These openings typically heal well with oral 
antibiotics and pain medications. Cases should 
be rechecked when less painful to ensure that 
there are not underlying causes for anal sac 
inflammation. 

•• Chronic anal sac disease that is painful and 
recurrent may warrant surgical removal of 
the anal sacs.2 Bear in mind that removal 
of the anal sacs will not help with scooting 
or licking of the anus if these symptoms 
are due to other diseases – owners should 
be warned about this beforehand or they 
may be disappointed in the results. Faecal 
incontinence, anal stricture and fistulation 
are possible complications.1

Key point
•• The underlying causes of anal sac inflammation 

must be addressed to prevent recurrence. 
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CONTACT DERMATITIS 
(Irritant contact dermatitis, allergic 
contact dermatitis)

Definition
Allergic contact dermatitis (ACD) and irritant 
contact dermatitis (ICD) are two very similar con-
ditions mediated by direct contact with environ-
mental substances.1

Aetiology and pathogenesis
ACD requires previous sensitisation. It is a type 4 
(cell-mediated) hypersensitivity reaction to small, 
low-molecular-weight chemicals (haptens) that 
bind to host proteins. Haptenated proteins are 
phagocytosed, processed and presented by antigen-
presenting cells, especially epidermal Langerhans’ 
cells, to T cells bearing the appropriate T-cell 
receptors. These recirculate to the skin and, on 
subsequent exposure to the hapten, trigger a cell-
mediated immune response.2 ICD, in contrast, is 
not antigen specific and is directly triggered by 
noxious compounds2 that damage keratinocytes. 
The effector stages and inflammation in ACD 
and ICD share similar immunological pathways, 
resulting in almost identical clinical signs and 
histopathology.1,2

Clinical features
The refractory period for ACD is reported to rarely 
be less than 2 years, so one would not expect it to 
appear in very young animals.1 However, the inquis-
itive nature of puppies and, perhaps, their juvenile 
pelage, might predispose them to exposure to irri-
tants and, therefore, ICD. German Shepherd dogs 
comprised 50% of the dogs in one series of con-
firmed ACD cases.3 ACD requires multiple expo-
sures, whereas ICD will occur on first exposure.2 
ACD usually affects individual animals, but ICD can 
affect all in-contact animals.2 Most cases of ACD and 
ICD are perennial, although it does depend on the 
timing of exposure, and seasonal examples will be 
met, typically to vegetative allergens/irritants.1,2,4,5

Acute and severe ACD/ICD may result in ery-
thema, oedema, vesicles, and even erosion or 
ulceration (Figs.  2.25, 2.26).1–3,5,6 Primary lesions 
include erythematous macules, papules and occa-
sionally vesicles. Secondary lesions (e.g. excoriation, 
alopecia, lichenification and hyperpigmentation) 
tend to mask these primary lesions. There is usually 
a well-defined margin between affected and normal 
skin (Fig. 2.27). Pruritus is variable, but may be 
intense.1–3,6

The distribution of the lesions reflects the exposed 
contact areas and, therefore, hairless dogs and cats 

2.25

Fig. 2.25  Well-demarcated inflammation of the 
hairless skin of the axillae and groin in a German 
Shepherd dog with a contact reaction to a cleaning fluid.

2.26

Fig. 2.26  Marked erythema and exfoliation in 
the axilla of a cross-bred dog after a reaction to a 
shampoo.
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are at more risk.7 Clinical signs are usually confined 
to sparsely haired skin, but prolonged contact will 
result in extension to adjacent areas and, with time, 
the chin, ventral pinna, ventral neck and medial 
limbs, and the entire ventrum will be affected.1,5 
Generalised reactions may be seen in cases of reac-
tions to shampoos.1,5 Chronic otitis externa may 
result from sensitivity to topical neomycin or other 
potential irritants and sensitisers.5,8,9 Other potential 
substances include metals, plastics, fibres, leather, 
dyes, oils and cleaning fluids.1–3,5–7

Differential diagnoses
•• Atopic dermatitis and/or food allergies.
•• Sarcoptic mange.
•• Demodicosis.
•• Neotrombicula (harvest mite or berry bug) or 

chigger infestation.
•• Bacterial or yeast dermatitis.
•• Hookworm dermatitis.

Diagnosis
A tentative diagnosis can be based on history and 
clinical signs, and elimination of the differential 
diagnoses.2 Histopathology from primary lesions 
or acute cases may reveal intraepidermal spongiosis 
or vesiculation and keratinocyte necrosis, but most 
biopsies are non-specific.1,2,10

If the environment is suitable, exclusion trials are 
useful tests. These can include: avoiding carpets, 
grass or concrete (wet concrete is a common irritant); 
plain cotton bedding; cleaning with water only; glass 
or ceramic food and water bowls; avoiding rubber or 
plastic toys; and avoiding topical medications. If the 
dermatitis goes into remission, provocative exposure 
may allow identification of the allergen/irritant. 

Closed-patch testing for specific allergens may 
be indicated if exclusion trials are unrewarding, but 
this is a specialist procedure and referral is advised 
(Fig. 2.28).1,2,7,9,11

Treatment
If the allergen or irritant can be identified, and if 
exposure can be restricted, then the prognosis is 
good. Failure to identify the cause or prevent access 
results in reliance on symptomatic therapy, usu-
ally with systemic glucocorticoids. Topical therapy 

can be appropriate with localised lesions. In some 
individuals, complete control may be very hard to 
achieve without the side effects of glucocorticoid 
therapy becoming apparent. Ciclosporin or topical 

2.27

Fig. 2.27  Severe suppurative otitis in a dog that 
developed a reaction to commercial ear products.

2.28

Fig. 2.28  Erythematous papules and plaques at a 
positive patch test site.
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tacrolimus (not licensed for animals) can be effec-
tive and better tolerated. Pentoxifylline (10  mg/kg 
po q12 h) ameliorated lesions in three dogs sensitised 
to plants of the Commelinaceae family.10 Barrier 
creams, Lycra™ bodysuits and/or prompt washing 
can be used if some exposure is unavoidable. 

Key point
•• Allergic contact dermatitis may be refractory to 

steroid therapy.
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EPITHELIOTROPHIC LYMPHOMA 
(Mycosis fungoides, cutaneous T-cell 
lymphoma, Sézary’s syndrome)

Definition
Epitheliotrophic lymphoma is an uncommon cuta-
neous neoplasm of dogs and cats characterised by 
epidermotrophic T-lymphocytic infiltration of the 
skin. In Sézary’s syndrome these lymphocytes are 
also found in lymph nodes, blood and sometimes 
internal organs.

Aetiology and pathogenesis
Epitheliotrophic lymphoma is caused by an infiltra-
tion of clonal T lymphocytes into the epidermis, 
mucosa and adnexa. This infiltrate causes thicken-
ing, hyperkeratosis, plaques and ulcerations. The 
trigger for this cancer is not known, but in cats and 
humans viruses may possibly play a role.1

Clinical features
Older dogs and cats are predisposed, and the dis-
ease is very rare in cats. Initially, one or two ery-
thematous patches or plaques may form that 
resemble a bacterial infection with scaling and hair 
loss (Fig.  2.29), but there is no response to anti-
biotics. These coalesce and enlarge to cover large 
areas of the body, eventually becoming gener-
alised, with hair loss, silvery white scaling, plaques 
and nodules, erythema and ulceration (Fig. 2.30). 
Pruritus may be severe, but is sometimes absent 
with mild lesions. Lesions may take months to 
years to progress. Lesions often involve the muco-
cutaneous junctions (lips, nose, eyelids) and com-
monly cause depigmentation (Figs.  2.31, 2.32). 
Rarely, lesions may be restricted to the oral mucosa 
(gingiva, tongue, palate), or may start at the muco-
cutaneous junctions and spread. It is rare to have 
this disease spread to internal organs. Most pets are 
euthanised due to intractable pruritus, side effects 
from prednisone, or draining, odiferous, infected, 
ulcerated skin lesions, or lethargy. Oral lesions may 
cause drooling and inappetence, and foot lesions 
may cause painful cracked footpads.
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Differential diagnoses
•• Atopic dermatitis and/or food allergy.
•• Pemphigus foliaceus.
•• Dermatophytosis.
•• Cutaneous lymphoma without 

epidermotrophism (lymphocytic lymphoma).
•• Superficial necrolytic dermatitis (metabolic 

epidermal necrosis; hepatocutaneous syndrome).
•• Erythema multiforme.
•• Severe yeast or bacterial dermatitis.
•• Infected generalised demodicosis.
•• Infestation with Sarcoptes, Demodex or Cheyletiella 

spp.

•• Discoid lupus erythematosus (if localised to 
nasal planum) or systemic lupus erythematosus 
when generalised.

•• For the mucocutaneous or oral mucosal 
forms, rule outs include mucous membrane 
pemphigoid, bullous pemphigoid, 
mucocutaneous lupus erythematosus, erythema 
multiforme and stomatitis.

Diagnosis
There are many diseases to rule out with epith-
eliotrophic lymphoma because symptoms may be 
variable and severe; conversely, epitheliotrophic 

2.32

Fig. 2.32  Loss of pigment and ulceration in a Border 
Collie.

2.29

Fig. 2.29  Generalised erythema, exfoliation and 
pruritus in an affected cat.

2.30

Fig. 2.30  Erythematous and ulcerated papules, 
plaques and nodules in a Basset Hound.

2.31

Fig. 2.31  Mucocutaneous depigmentation in a 
Border Collie.
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lymphoma should be considered in a wide range of 
presentations in older animals. With any severe skin 
disease in an older animal, a complete blood count 
and chemistry panel should be performed. A skin 
cytology, skin scraping and dermatophyte culture 
should also be obtained. Parasites should be ruled out 
with treatment trials. Infections should be treated 
and, if lesions and pruritus remain despite negative 
cytology for infections, especially in an older dog or 
cat with no previous history of skin disease, biopsies 
should be performed. It is best to perform biopsies 
when the pet is receiving antibiotics. Do not biopsy 
ulcerated areas because the epidermis must be pres-
ent for diagnosis.

Treatment in dogs
•• The prognosis for this disease in dogs is poor, 

but if caught early the progress may be slowed 
slightly and quality of life improved with 
treatment. The survival time is 3 months to 
2 years.

•• Prednisone 1 mg/kg per day po and tapered to 
lowest dose may be helpful to control pruritus 
and some inflammation.

•• The mainstay of chemotherapy is lomustine 
(CCNU) at 60–70 mg/m2 po every 3 weeks, with 
a response rate of around 80%.1 This should be 
used with specialist supervision.

•• Safflower oil at 3 ml/kg per day reportedly 
helped six of eight dogs in one study,2 and 
safflower oil 3 ml/kg on 2 days per week helped 
two dogs in another study.3 Diarrhoea and 
unwillingness to consume this volume of oil are 
possible, so the dose should be increased slowly. 

•• Systemic retinoids such as isotretinoin (3 mg/kg 
po q24 h) may be helpful.4

•• Systemic antibiotics may be helpful, but with 
long-term use resistance is likely to develop.

•• Topical antimicrobial baths with hydrocortisone 
leave-on lotions may be helpful.

•• Monoclonal anti-IL-31 antibody therapy may 
decrease pruritus, but oclacitinib and ciclosporin 
should be avoided. 

Treatment in cats
•• The prognosis for this disease in cats is variable, 

and there is no optimum treatment regimen.5

Key point
•• Biopsies are necessary for diagnosis, because 

many other skin conditions have a similar 
appearance.
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FELINE HYPERSENSITIVITY 
DERMATITIS (Feline allergic 
dermatitis, feline atopic dermatitis)

Definition
Hypersensitivity (allergic) dermatitis comprises a 
series of reaction patterns associated with environ-
mental allergens (pollens, dusts and moulds) and/or 
food allergens, resulting in pruritus and/or suscepti-
bility to infections.

Aetiology and pathogenesis
See Canine allergic dermatitis, page 18. Much less 
is known about this condition in cats compared 
with dogs. It is likely that it is a result of a complex 
interaction between genetics and the environ-
ment. However, the role of skin barrier function, 
lymphocytes and allergic sensitisation is as yet 
unclear. 

Clinical features
The clinical features of feline hypersensitivity der-
matitis are extremely variable, with no single physi-
cal or historical finding that definitively diagnoses 
the disease. The clinical presentations (see below) 
are often identical to other conditions.1,2

The true incidence of feline hypersensitivity der-
matitis is unknown, although it is probably second 
only to fleas as a cause of skin disease in cats. The age 
of onset varies dramatically in cats, from 6 months 
to old age; however, most cats begin showing signs 
between age 6 and 24 months.3

Pollen sensitivities should be associated with sea-
sonal clinical signs or seasonal flares of pruritus and 
inflammation. Indoor allergens, in contrast, should 
be associated with perennial clinical signs. Pruritus 
and inflammation associated with indoor allergens 
may be worse in winter months. Cats with food 
allergies would also be expected to have year-round 
symptoms. Flea exposure may be seasonal, inter-
mittent or continuous, depending on lifestyle, cli-
mate and parasite control. Nevertheless, many cats 
have intermittent symptoms that appear to occur 
randomly. 

Unlike atopic dogs, cats tend to present with well-
defined reaction patterns that are poorly specific for 
any one condition. Most, if not all, affected cats are 

pruritic but the degree of pruritus varies greatly and 
is often mistaken for anxiety or other problems.

Symmetrical self-induced alopecia is very 
common. Affected cats overgroom to the point of 
alopecia. This is generally symmetrical and most 
often affects the medial limbs and ventrum. Some 
cats lick the ventral neck and sides and bottom of 
the tail. The underlying skin is often normal, but 
linear excoriations may develop. This overgrooming 
may lead to trichobezoars. Erythema is often more 
difficult to see in the skin of cats unless the skin is 
severely traumatised. 

Miliary dermatitis is characterised by ery-
thematous papules and crusts scattered through-
out the haircoat, especially the flanks and dorsum. 
Overgrooming may cause alopecia associated with 
these lesions. A dorsal distribution is more common 
with flea-allergic dermatitis.

Eosinophilic complex lesions (see page 256):

•• Eosinophilic plaques are well-demarcated, 
eroded or ulcerated plaques most common on 
the ventral abdomen and medial thighs.

•• Eosinophilic granulomas are well-demarcated, 
often non-ulcerated, firm, pink to yellow, raised, 
and often linear lesions commonly present on 
the caudal aspects of the hindlimbs, but they can 
also occur in the oral cavity, chin (‘fat chin’), 
interdigital skin and elsewhere. 

•• Indolent ulcers typically occur on the upper lips 
where the tongue and/or upper canines contact 
the mucosa, and are thick ulcers with raised 
erythematous borders. 

Head and neck dermatitis results in variable, 
but potentially very severe, erythema, papules, 
crusts, seborrhoea and excoriation of the head and 
neck (Figs. 2.33, 2.34). This distribution is most 
commonly associated with food allergies.1

Secondary otitis (see page 267) is seen in affected 
cats, but it much less common than in atopic dogs.2 
Otitis may be the only symptom, but the cats should 
be carefully evaluated for other causes of the otitis 
(especially inflammatory polyps – see page 267). 

Periocular dermatitis is characterised by vary-
ing degrees of erythema, alopecia, excoriation of 
the periocular skin and ocular discharge. Cats will 
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scratch at their eyes and periocular skin with a hind-
limb or rub their eyes with the front legs. Again, cats 
should be carefully evaluated for other causes of con-
junctivitis (particularly viral infections). 

Other signs include twitching of the skin, shak-
ing the feet, and biting the feet and skin as if trying 
to remove something. Some cats have sneezing or 
nasal discharge (50%) and/or asthma (approximately 
7%) concurrent with hypersensitivity dermatitis.4

Secondary yeast and bacterial infections are 
less common in cats than in dogs.4 Malassezia spp. 
may be found in the nailfold, ears and sometimes 
other skinfolds, but generalised malassezia derma-
titis is more commonly associated with metabolic 
and other conditions (see page 30). Staphylococcal 
bacteria are common in ulcerated lesions. Their role 
in skin disease is less clear. However, oral antibiotic 
treatment may largely resolve eosinophilic plaques 
and indolent ulcers in some cats.

Differential diagnoses
•• Parasites (fleas, mites and lice), especially 

Demodex gatoi, which may be difficult to find.
•• Yeast or bacterial infection caused by other 

internal disease.
•• Dermatophytosis (see page 115).
•• Feline hyperaesthesia syndrome (see page 15).

•• Herpesvirus dermatitis.
•• Feline idiopathic ulcerative dermatitis.
•• Pemphigus foliaceus (see page 81).
•• Feline psychogenic alopecia (which may be 

concurrent with hypersensitivity dermatitis).
•• Hyperthyroidism.
•• With excessive scaling: parasitic (especially 

Cheyletiella and Notoedres spp.), thymoma-
associated exfoliative dermatosis, lymphocytic 
mural folliculitis and cutaneous lymphoma.

•• When affecting the face only: methimazole 
reaction, trigeminal neuropathy (orofacial 
pain syndrome), herpesvirus dermatitis, facial 
dermatitis of Persian cats, Notoedres mites.

•• When affecting the ears only: ear mites, foreign 
body, middle-ear disease, inflammatory polyps.

•• When affecting periocular skin only: 
demodicosis, dermatophytosis, staphylococci and 
herpesvirus keratoconjunctivitis.

Diagnosis
See flow chart (Fig. 2.35) for the diagnostic work-
up. Hypersensitivity dermatitis is diagnosed by his-
tory, clinical findings, ruling out of other diseases 
and response to therapy. Hair plucks, tape-strips 
and skin scrapings should be taken from multiple 
affected locations and a faecal floatation performed 

2.34

Fig. 2.34  Inflammation, excoriation and alopecia of 
the face of a cat with an adverse food reaction.

2.33

Fig. 2.33  Perioral inflammation and excoriation in a 
Bengal cat with an adverse food reaction. This cat also 
had indolent ulcers.
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to look for mites. A fungal culture should be 
obtained. Cytology for yeast and bacterial infections 
should be taken from several affected locations, 
especially the ears and nailbeds (if affected). A thor-
ough treatment trial for fleas, lice and mites should 

be performed in all cases, whether or not evidence 
of parasites is found. At the time of publication, no 
single parasiticide treats all external parasites in cats, 
although drugs in the isoxazoline class appear prom-
ising. Imidacloprid/moxidectin or selamectin every 

Consider a di�erent
trial diet

•  CBC/chemistry/UA 
•  FeLV/FIV testing
•  T4 (if older cat)

Start a food trial and initiate steroid treatment for the �rst month of
the food trial with prednisolone 2 mg/kg per day or dexamethasone

0.2 mg/kg per day and then taper over a month

No help at all

No help

No help

Improved

Doing great

•  Investigate medication compliance
•  Repeat skin scrapes, combings, cultures
•  Consider biopsy if severe and/or unusual lesions

Stop steroid and continue
food trial for an additional

2 months

Consider lime sulphur dips
once weekly × 3 weeks.

No help at all

No help

Non-diagnostic

•  This is probably an
   environmental allergy
•  Discuss constant or
   intermittent systemic
   treatments and
   allergy testing and 
   testing and
   desensitisation

Give a long term,
balanced, limited

ingredient diet; trial
exposures can

identify
foods to avoid

Feed previous
diet

No �are-up 
over 2 weeks

Flare-up within
2 weeks

•  History and physical exam
•  Skin scrapings
•  Cytology
•  Flea combings
•  Dermatophyte culture
•  Biopsy (if severe and/or unusual lesions)

•  Parasite treatment trials
•  Treat infections

Consider neurogenic
or behavioural

No help Improved

Continue for three
more dips, treat

Fig. 2.35  Diagnostic flow chart for the pruritic cat. (CBC, complete blood count; FeLV, feline leukaemia virus; 
FIV, feline immunodeficiency virus; T4, thyroxine; UA, urinalysis.)
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2 weeks topically or weekly lime sulphur dip (2–3%) 
trials can be performed for 6–8 weeks. If pruritus 
is year-round, a food trial for 8–12 weeks should 
be performed (see below). If the cat is still affected, 
intradermal or serological allergen tests can be per-
formed to identify allergens for avoidance and aller-
gen-specific immunotherapy. Flea allergen tests are 
highly specific and therefore positive tests can be 
used to convince owners of the need for thorough 
flea control. However, they are poorly sensitive and 
there are many false-negative tests. 

Diagnosis of adverse reaction to food
The diagnosis of a food allergy is based on the 
response to a restricted diet, composed of unique 
ingredients to which the cat has never, or only very 
rarely, been exposed. It is therefore critically impor-
tant to obtain a full dietary history including data 
on commercial diets, treats, human foods, flavoured 
medicines and any vitamin or mineral supplements. 
However, this may be difficult where the owner can-
not recall which foods have been fed or what the 
ingredients were. Moreover, undeclared ingredients 
are common in commercial foods (including ‘single’ 
protein diets). Food-specific serum allergen tests 
have not been validated in cats at the time of writing, 
and their use to diagnose food allergies cannot be 
recommended. 

General details about diet trials can be found on 
page 24. However, diet trials in cats are often dif-
ficult due to their more finicky dietary behaviour. In 
addition, anorexia in cats can rapidly cause hepatic 
lipidosis and death, so owners must be warned and 
cats monitored. Transitions to new diets should be 
gradual. Home-cooked diet trials usually employ 
meat or fish protein only and most cats won’t eat 
unprocessed carbohydrates. These diets are deficient 
in EFAs and taurine, although this should not affect 
otherwise healthy cats over the length of the diet 
trial. Greater care should be taken with cats that have 
concurrent problems and with longer-term feeding. 
Diet trials in cats can also be performed using fully 
supplemented and balanced, commercially prepared, 
hydrolysed or limited-ingredient prescription diets. 
However, over-the-counter and even prescription 
diets may contain ingredients not on the label,5,6 and 

so sometimes more than one diet trial should be per-
formed. The length of a diet trial necessary to con-
firm an adverse reaction to food is controversial, but 
most authorities recommend 8–12 weeks for cats.7 
Outdoor cats may have access to other foods and, 
where possible, should be kept indoors. This may not 
be feasible if it leads to behavioural problems. 

As allergy signs commonly fluctuate, a cat that 
improves with a restricted diet should be challenged 
with its original diet, which should include all treats, 
chews and dietary supplements. If a food allergy is 
involved, there will be an increase in pruritus within 
7–14 days of the dietary challenge. If there is no 
increase in pruritus after the dietary challenge, then 
a food allergy can be ruled out. If there is recurrence 
of pruritus with the dietary challenge, then the 
restricted diet should be reinstituted. If a diagnosis 
of food allergy is made, it is helpful to identify the 
specific foods to avoid. The most accurate method 
for determining specific food allergies is to intro-
duce one new ingredient into the diet every 2 weeks 
and monitor for pruritus.

Failure to recognise and treat secondary infec-
tions and ectoparasites during a dietary trial are a 
common cause of problems. Another major reason 
for poor compliance during a dietary trial is contin-
ued pruritus. One solution is to allow the use of short 
courses of glucocorticoids for the first 4–8 weeks of 
the trial, and then taper to see if the improvement 
can be maintained. Alternatively, the owners can 
give 3- to 7-day courses of glucocorticoids at their 
discretion to manage unacceptable pruritus during 
the food trial.

Treatment
It is important to emphasise to the client that hyper-
sensitivity dermatitis cannot be cured, and will need 
to be managed as a lifelong condition. Treatment 
must be tailored to the specific signs and second-
ary changes or complications present in an indi-
vidual animal. Owners need to be aware that it is 
not possible to predict initially which animal will 
respond to a particular therapy. They also need to 
understand that clinical manifestations frequently 
change, resulting in the need to adjust the therapy 
over time. 
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Parasite prevention
Long-term rigorous flea and parasite prevention 
should be instituted.

Avoidance of allergens 
If a food allergy is deemed to be causing all or part of 
the clinical signs, the offending foods must be elimi-
nated from the diet. It may be possible to avoid envi-
ronmental allergens but this is often difficult and of 
limited efficacy.

Topical therapy
Topical steroids are useful for short-term or 
intermittent treatment of localised lesions. 
Combinations of steroids with antibiotics and 
antifungals are helpful for areas prone to frequent 
infection. However, cats are more likely to groom 
medications off the skin. Using potent topical ste-
roids for more than 2 months may cause significant 
skin thinning and hair loss, which may take years 
to resolve and long-term treatment should be as 
infrequent as possible and/or employ less potent 
glucocorticoids (e.g. hydrocortisone or hydrocorti-
sone aceponate). Despite this, some cats may still 
experience systemic absorption and subsequent side 
effects and cats on long-term treatment should be 
monitored carefully. 

Antimicrobial shampoos can helpful in severely 
affected cases with secondary infections, but most 
cats will not tolerate bathing and these can be used 
only on focal lesions. Owners should be discouraged 
from scrubbing or picking at the skin, and should 
not rub against the grain of the hair. Lukewarm 
water should be used, and the skin should be rinsed 
well. There is no evidence that emollient and anti-
pruritic shampoos, sprays or spot-on products are 
effective in cats, and any efficacy may be reduced by 
cats’ grooming habits.

Otitis – see page 272 for management of ear 
infections. Otitis externa typically responds best to 
topical medications. 

Systemic control of infections
Recurrent yeast and bacterial infections indicate that 
skin inflammation is not controlled if other causes of 
the infections have been eliminated.

Antibacterial agents effective for secondary 
staphylococcal infections include: cefpodoxime 
(5 mg/kg po q24 h), clindamycin (5.5–11 mg/kg po 
q12 h), cefalexin (20–30 mg/kg po q12 h), clavulanic 
acid-potentiated amoxicillin (25  mg/kg po q12  h). 
Cefovecin (8 mg/kg sc q14 days) can be considered 
where oral medication isn’t feasible (see Bacterial 
dermatitis, page 65).

Antifungal agents that can be used for Malassezia 
infections include: itraconazole (5–10  mg/kg po 
q48  h) or fluconazole (5–10  mg/kg po q24  h) for 
4–6 weeks (see Malassezia dermatitis, page 31). 

Systemic allergy therapy
The only treatments with good evidence of high effi-
cacy are glucocorticoids and ciclosporin. Most other 
treatment options are only partially effective and are 
typically used as adjunct therapy. 

EFA-rich diets and supplements may help coat 
texture and skin barrier function, although there 
is less evidence for this than in dogs. The effective 
products and doses are unclear.

Antihistamines can be tried, but the frequent 
administration, poor efficacy, bitter taste and sedat-
ing qualities make this therapy less desirable in cats. 
Cetirizine (2  mg/kg po q12–24  h), hydroxyzine 
(1–2 mg/kg po q12 h) or chlorpheniramine (2 mg/cat 
po q12 h) may be helpful. 

Glucocorticoids rapidly and reliably control 
symptoms of hypersensitivity dermatitis in cats. 
Methylprednisolone or prednisolone (1–2 mg/kg 
po q12  h) may be used until resolution and then 
the dose should be tapered to the lowest dose nec-
essary to control signs. Some cats respond better 
to dexamethasone (0.2–0.4  mg/kg po q24  h) or 
triamcinolone (0.3–0.6 mg/kg po q24 h), although 
these are longer acting and should be tapered to 
twice-weekly administration for maintenance. 
Short-acting injectable dexamethasone solutions 
can be administered in food with cats that are 
difficult to pill. Long-acting injectable steroids 
may be warranted if only one to three injections 
are needed per year or if the client finds it impos-
sible to administer oral medications to the animal. 
Some owners can be taught to give twice weekly 
short acting dexamethasone sc at home, tapered 
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to the lowest dose and frequency needed for 
maintenance. 

Possible adverse effects of continuous steroid 
use include: congestive heart failure, hypertension, 
diabetes mellitus, iatrogenic Cushing’s syndrome, 
injection site atrophy, polyphagia, weight gain and 
behaviour changes (including aggression). The onset 
of iatrogenic Cushing’s syndrome and/or diabetes 
is dose and duration dependent, and varies among 
individual cats. Regular urinalysis and monitoring of 
blood pressure is recommended. As a result of poten-
tial adverse effects of glucocorticoids, long-term use 
is not recommended unless other treatments cannot 
be used. 

Ciclosporin is a calcineurin inhibitor and immu-
nomodulating drug that is useful for lymphocytic 
and granulomatous inflammation, including hyper-
sensitivity dermatitis. The recommended dose for 
cats is 7 mg/kg po q24 h. Ciclosporin is best suited 
for chronic use because it requires 2–6 weeks to 
observe clinical improvement.8 Oral steroids can 
be coadministered for 2–3 weeks to give initial 
relief. Once the disease is controlled on ciclosporin 
alone (2–6 weeks), the frequency of dosing can be 
changed to every other day and, in some cases, to 
twice weekly. The dose can be tapered in cats that 
require ongoing daily therapy. Satisfactory control 
of signs will occur in approximately 70% of the cats 
treated with ciclosporin.9 Difficulty in the adminis-
tration of medications is the biggest problem with 
ciclosporin. A liquid formulation can be given in 
canned food or highly flavoured oily foods (e.g. 
fish, pate, butter, cream and ice cream). Chilling 
seems to improve palatability, and slowly increasing 
the dose over 1–2 weeks can also help. Side effects 
of ciclosporin in cats include: vomiting, diarrhoea, 
anorexia, weight loss and gingival hyperplasia. 
There are rare reports of fatal toxoplasmosis in cats 
exposed to Toxoplasma spp. while receiving ciclospo-
rin. To prevent this, cats should (where possible) be 
kept indoors or antihunting measures implemented 
(at least two bells and flashing light-emitting diodes 
[LEDs] on a collar) and not fed raw meat, and ciclo-
sporin should be tapered to the lowest dose possible 
after clinical improvement. Herpesvirus may relapse 
in cats receiving ciclosporin. Ciclosporin trough 

concentrations can be performed 20  h postpill, 
1–2 weeks after starting therapy to screen for high 
absorbing cats, who are at most risk. Ciclosporin is 
metabolised by the liver, so caution should be used if 
the animal to be treated has liver disease. Drugs that 
inhibit cytochrome P450 microsomal enzyme activ-
ity (e.g. itraconazole) will increase blood levels of 
ciclosporin and potentiate possible toxicity or other 
side effects. Regular urinalysis is recommended but 
it is not necessary to check complete blood counts 
(CBCs) or serum biochemistry in the absence of any 
specific concerns. 

Oclacitinib (Apoquel®, Zoetis) is not labelled 
or EMA/FDA approved for use in cats. There is 
one small study showing efficacy in 4 of 12 cats.10 
Oclacitinib should be given at 0.4–0.6 mg/kg twice 
daily for 14 days and then once daily thereafter, 
although some cats may do better on doses up to 
1  mg/kg q12  h. If symptoms are completely con-
trolled, this drug should be further tapered to the 
lowest dose and frequency needed. It is recommended 
to check a CBC, serum biochemistry and urinalysis 
before therapy, at the 2-month and 5-month points, 
and every 6 months. Side effects associated with 
long-term use are not known in cats.

Allergen testing and ASIT 
In cats, allergen skin testing is a specialised proce-
dure that requires sedation and may be difficult to 
interpret. Referral is recommended for this.

Serum allergen-specific tests (RAST, ELISA 
and liquid-phase immunoenzymatic assay) can be 
performed to detect increased concentrations of 
allergen-specific IgE. However, very few of these 
tests have been validated for cats. In dogs, they lack 
specificity and have moderate intra- and interlabo-
ratory variability of results.11 Serological testing 
may be helpful in some cases to select allergens for 
ASIT but the results must be interpreted with care. 
Serological testing for food allergens is not accurate 
and not recommended. Food trials must be per-
formed for diagnosis of food allergy.

ASIT using SCIT has been reported to result in 
at least a 50% improvement in 60–78% of cats with 
hypersensitivity dermatitis.12 It may take animals 
as long as 6–12 months (and sometimes longer) to 
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respond to immunotherapy and, therefore, criti-
cal clinical evaluation should not take place until a 
year of therapy has been completed.12 Concurrent 
therapy is appropriate pending the full effects of 
immunotherapy. Adverse effects are uncommon. 
Injection site reactions and anaphylactic shock are 
very rare. Mild reactions can generally be prevented 
by pretreating with antihistamines 1–2 h before the 
injection. Intervals between injections can be indi-
vidualised to the needs of the animal. SLIT is also 
available for cats, although the reports of efficacy are 
largely short term or anecdotal. 

Key points
•• The diagnosis of hypersensitivity dermatitis 

depends on recognising cats with pruritus 
and appropriate cutaneous reaction patterns, 
ruling out other diseases and the response to 
therapy. 

•• Allergy tests are not diagnostic for the 
disease – food trials and allergy tests are used 
to determine the food and/or environmental 
allergens to which each cat could be sensitised. 

•• Therapy is typically multi-modal and needs to be 
constantly modified to best suit the individual.

•• Proactive therapy that maintains remission is 
more effective than simply reacting to recurrent 
flares. 
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FELINE DEMODEX GATOI INFESTATION

Definition
Demodex gatoi infestation is the persistent presence of 
this mite on the skin.

Aetiology and pathogenesis
D. gatoi is a short-bodied contagious mite that can 
inhabit the stratum corneum of cats. The number of 
mites on the skin can vary based on the  grooming 
habits of the individual.

Clinical features
Most affected cats are from multi-cat households. 
Clinical signs include: pruritus, overgrooming and 
alopecia of the ventral abdomen, inner thighs and 
forelimbs (see Fig. 4.44).1,2 The alopecia may be 
patchy to generalised. Indolent lip ulcers and miliary 
dermatitis are also reported.1 Affected housemates 
may be asymptomatic. D. gatoi appears to be uncom-
mon but may be underdiagnosed. 

Differential diagnoses
•• Hypersensitivity dermatitis (see page 41).
•• Dermatophytosis.
•• Other parasites – fleas, Cheyletiella spp., lice, 

Notoedres and Sarcoptes spp.

Diagnosis
Diagnosis may be difficult, because mites are not 
always found on skin scrapings and tape preparations 
due to grooming behaviour in cats (Fig. 2.37). The 
mite is sometimes found in faecal examinations3 or 
in the stratum corneum of skin biopsies.2 The mite 
should be suspected in cases of pruritus that are not 
or only partially responsive to steroid therapy.

Treatment
All affected and in-contact cats must be quarantined 
and treated. There is no ideal treatment because 
therapeutic failures have been reported with all the 
options.2 Rechecks should be performed monthly 
and treatments continued for 2–4 weeks beyond 
clinical cure and two consecutive negative skin 
scrapings. If a treatment has not helped clinically 
and scrapings are still positive after a 2-month trial, 
a different therapy should be instituted.

•• Imidacloprid 10%/moxidectin 2.5% (the canine 
products) topically every 2 weeks is sometimes 
effective.1

•• Imidacloprid 10%/moxidectin 1% spot-on 
(the feline and ferret products) applied to a focal 
area on the skin over the neck or shoulders 
once a week for 8–10 treatments has been 
demonstrated to be effective.8

•• Selamectin is usually not effective, even applied 
every 2 weeks.2

•• Lime sulphur 2% dips applied weekly for six 
treatments is historically the most effective 
therapy1,4 but is labour intensive, odiferous 
and stains light-coloured coats. Clinical 
improvement is usually observed within 
three dips.

•• Ivermectin 0.2–0.3 mg/kg po q24 h or q48 h is 
often effective.1 Neurological side effects are 
possible and should be monitored for.

•• Doramectin 0.6 mg/kg sc weekly appears to be 
effective for D. cati5 and can be attempted for 
D. gatoi. Large studies have not been done to 
evaluate safety in cats.

•• Fluralaner topically every 2–3 months shows 
promise for treatment of D. gatoi.6

•• If all treatments fail, the use of amitraz 
dips (0.0125% applied weekly) may be 
considered. This is half the manufacturer’s 
recommended dose for dogs.7 Amitraz 
should be used only as the last treatment 
option, because there is well-known 
potential for toxicity in cats and side effects 
for owners.

Key point
•• D. gatoi is pruritic, contagious, difficult to 

diagnose and difficult to treat.
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NOTOEDRIC MANGE

Definition
A contagious dermatosis of cats due to infection with 
the psoroptic mite Notoedres cati. 

Aetiology and pathogenesis
Infection with the mite results in severe pruritus, 
presumably due to a hypersensitivity, as with canine 
scabies, although the biology and life cycle of the 
mite are less well understood.1

Clinical features
There is no breed, age or sex predisposition. Affected 
cats exhibit intense pruritus on the head and pinnae. 
The initial lesions are an erythematous, papular der-
matitis, but a greyish crust soon becomes apparent 
(Fig. 2.36). The anterior edges of the pinnae are 
often affected. If not treated, the lesions may progress 
to affect the feet and perineum.1 Lymphadenopathy 
may also be present.

Differential diagnoses
•• Other parasitic dermatoses – fleas, lice, Demodex 

gatoi or other mites.
•• Hypersensitivity dermatitis (especially head and 

neck dermatitis – see page 41).
•• Pemphigus foliaceus.
•• Dermatophytosis.

Diagnosis
Skin scrapings usually reveal eggs or mites. A treat-
ment trial may be needed to rule out this mite if 
scrapings are negative.

Treatment
All in-contact cats, dogs and rabbits should 
be treated. For dogs, refer to Sarcoptic mange 

treatments, page 58. The following treatments are 
for cats only:

•• Ivermectin 0.2–0.3 mg/kg sc every 2 weeks for 
three treatments is curative. 

•• Imidacloprid 10%/moxidectin 1% (cat and 
ferret products) topically once may be curative,2 
but at least two doses every 2–4 weeks are 
recommended.

•• Selamectin every 2–4 weeks for three treatments 
is effective.3

•• Total body application of 3.1% lime sulphur 
solution weekly for 6–8 weeks is effective.1

•• A single injection of doramectin (0.2–0.3 mg/kg sc) 
has been reported as curative.4

•• A single application of a product containing 
fipronil 8.3%, (S)-methoprene 10%, 
eprinomectin 0.4% and praziquantel 8.3% was 
effective.5

2.36

Fig. 2.36  Cat with notoedric mange with severe 
inflammation, scaling and crusting of the pinnae 
(photo courtesy of Mike Canfield).
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Key point
•• Pruritus in cats that markedly affects the ear 

margins should raise suspicion of Notoedres spp.
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CHEYLETIELLA MITE INFESTATION

Definition
Cheyletiellosis is an infestation of Cheyletiella spp. 
mites on the surface of the skin.

Aetiology and pathogenesis
Three species of mites are responsible for most clini-
cal cases in dogs, cats and rabbits. Although none is 
host specific, C. yasguri is found more frequently in 
dogs, C. blakei in cats and C. parasitovorax in rabbits. 
The mites live on the skin surface and the eggs are 
attached to the hair shafts. The mites are character-
ised by prominent hooks at the end of the accessory 
mouthparts (Fig. 2.37). The life cycle is approxi-
mately 35 days and is completed on one host. Adult 
mites may live 1 month off the host.1 The mites are 

transmitted from one animal to another via direct 
contact, fomites or the environment.

Clinical features
Diffuse scaling over the dorsum of the animal is 
the characteristic feature of infestation in dogs 
(Fig.  2.38).1,2 Pruritus in dogs varies from absent 
to severe. Although variably pruritic scaling may 
be a feature in cats, small (0.2–0.4  cm) pruritic 
crusted papules over the dorsum are more com-
mon (Fig. 2.39),3 particularly in long-haired cats.4 
Both dogs and cats can be asymptomatic carriers. 
People in contact with infested animals show signs 
in 30–40% of cases.3 The typical signs are small, 
pruritic, erythematous papules in groups of two or 
three, usually on the arms and trunk (i.e. the parts in 
contact with infested animals) (Fig. 2.40).5

Differential diagnoses
•• Other parasitic dermatoses – fleas, lice, Demodex 

gatoi (cats) or other mites.
•• Atopic and other hypersensitivity dermatitis.
•• Sebaceous adenitis.
•• Primary keratinisation defects.
•• Bacterial or yeast dermatitis.

Diagnosis
Skin scrapings, tape-strips and fine-toothed comb-
ings taken from scaling or crusted areas may demon-
strate the mites or eggs attached to the hair.1,2 Mites 
cannot be demonstrated in all animals and trial 
therapy may be necessary in some cases to confirm 
a diagnosis.2

2.37

Fig. 2.37  A Cheyletiella mite (photo courtesy of 
Boerhinger Ingelheim Animal Health).
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Treatment
All in-contact animals must be treated, even if not 
symptomatic. Environmental cleaning involves 
laundering all bedding weekly and disinfecting all 
fomites, but extensive environmental treatment is 
not needed as mites do not survive long off the host 
and (unlike fleas) there is no environmental reservoir 
of immature forms. 

Dogs
•• Fipronil spray 0.25% – 3–6 ml/kg topically every 

2 weeks for four treatments.3

•• Fipronil 10% spot-on solution every 4 weeks for 
two treatments.4

•• Selamectin – 6.2–20 mg/kg topically every 
2 weeks for four treatments.6

•• Imidacloprid 10%/moxidectin 2.5% – 0.1 ml/kg 
topically every 4 weeks for two treatments.7

•• Milbemycin – 2 mg/kg po once weekly for nine 
treatments.8

•• Ivermectin or doramectin – 0.3 mg/kg sc every 
2 weeks for three treatments (do not use in 
sensitive breeds or test for the MDR-1 gene 
mutation before use).

•• Three to four weekly dips of lime sulphur or 
pyrethrin.

•• Three 0.025% amitraz dips given at 2-week 
intervals are appropriate for adult dogs.

•• Isoxazoline ectoparasitics (fluralaner, afoxolaner 
and sarolaner) used as per label instructions 
are very likely to eliminate this parasite, but no 
studies have been performed.

Cats
•• Fipronil 10% spot-on every 4 weeks for two 

treatments (may be effective with only one 
application).9

•• Selamectin 45 mg/cat topically every 4 weeks for 
three treatments.10

•• Imidacloprid 10%/moxidectin 1% topically once 
monthly for three treatments.

•• Ivermectin at 0.3 mg/kg sc every 2 weeks for 
four treatments.11

•• Lime sulphur dips at 3.1% concentration once 
weekly for 6 treatments.12

2.39

Fig. 2.39  Profuse scaling and erythema on the 
dorsal trunk of a cat.

2.38

Fig. 2.38  Profuse scaling on the dorsal trunk of a 
Russian Terrier.

2.40

Fig. 2.40  Zoonotic lesions on the shoulder of an 
owner with affected pet.
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Key point
•• Mites may not always be demonstrated and a 

treatment trial may be needed.
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FLEAS AND FLEA ALLERGIC 
DERMATITIS (Flea bite hypersensitivity)

Definition
Flea allergic dermatitis (FAD) is caused by a hyper-
sensitivity to flea salivary allergens in allergy-prone 
animals, causing severe pruritus and a papular derma-
titis. Very low numbers of fleas can cause dermatitis.

Aetiology and pathogenesis
Most flea infestations are associated with the cat flea 
(Ctenocephalides felis). In most households, the life 
cycle takes 21–30 days, with a range of 12–174 days.1 
Fleas feed within minutes of landing on a host, and 
females produce eggs in 1–2 days. The pupal stage, 
which is very resistant to chemicals and drying, can 
remain viable for 140 days. Unfed adult fleas die in 
12 days. On the host, fleas can live for more than 100 
days. Fleas are vectors for Bartonella sp. (cat scratch 
fever), Rickettsia felis, Haemoplasma sp. (feline infec-
tious anaemia), Yersinia pestis (plague) and Dipylidium 
caninum (tapeworm).2

Other fleas are occasionally seen. These may 
include the sedentary flea Spilopsyllus cuniculi from 
wild rabbits, which is most commonly found on the 
head and ears, and fleas from bird nests, hedgehogs, 
rodents and other wild animals. 

Clinical features
Flea-allergic dogs develop severe pruritus and pap-
ular dermatitis. The caudal dorsum, perineal and 
umbilical areas are typically affected (Figs. 2.41, 
2.42), although lesions can also be found around the 
neck. The primary lesion is a crusted papule, but 
self-trauma quickly results in excoriation, crusting, 
alopecia and secondary bacterial or Malassezia infec-
tions. Chronic inflammation leads to lichenification 
and hyperpigmentation. Flea-allergic dogs often 
have concurrent atopic or food allergic dermatitis 
(see page 18).

Flea-allergic cats most commonly develop a 
crusted papular dermatitis along the caudal–dorsal 
midline, but can also present with more generalised 
miliary dermatitis (Fig. 2.43), symmetrical self-
induced alopecia (Fig. 2.44), eosinophilic plaques 
(Fig. 2.45) and granulomas, indolent lip ulcers and 
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2.42

2.41

Figs. 2.41, 2.42  Symmetrical self-trauma, alopecia, erosions and crusts in two dogs with flea bite 
hypersensitvity/flea allergic dermatitis.

2.43

Fig. 2.43  Miliary dermatitis in a cat with flea bite 
hypersensitvity/flea allergic dermatitis.

2.44

Fig. 2.44  Self-induced alopecia of the ventral 
abdomen in a cat with flea bite hypersensitivity. 
There is little to no inflammation of the underlying 
skin.
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linear granulomas (Fig. 2.46). Fleas should there-
fore be considered in all cases of suspected hypersen-
sitivity dermatitis (see page 41). 

Flea bites on humans are typically located around 
the lower legs and ankles, waist, groin, skinfolds and 
lower back. Some family members may appear to be 
unaffected whereas others are intensely pruritic.

Differential diagnoses
•• Other ectoparasites: mites or lice.
•• Dermatophytosis.
•• Food-allergic dermatitis.
•• Atopic dermatitis.
•• Feline hypersensitivity dermatitis and/or 

eosinophilic granuloma syndrome.
•• Pemphigus foliaceus.
•• Epitheliotrophic lymphoma.
•• Staphylococcal pyoderma.
•• Malassezia dermatitis.

Diagnosis
A diagnosis of flea-allergic dermatitis is highly likely 
when fleas or flea dirt is present on an animal with 
appropriate clinical signs (Figs. 2.47–2.49), and can 
be confirmed with resolution of the signs by aggres-
sive flea control. Diagnosis can be difficult because 
often animals have concurrent allergies and, especially 
in cats, fleas may be difficult to find due to grooming 
behaviour. Tape-strips can be used to find microscopic 
fragments of flea dirt that would otherwise be invisible 
on combings and wet paper tests (Fig. 2.50).

Treatment
Aggressive flea control includes treatment of all 
in-contact animals (cats, dogs, ferrets and rabbits, 
including any neighbours’ pets) and the environment 
(indoor and potentially outdoor, depending on the 
climate). Full elimination of fleas may take months, 
and pruritus may persist beyond flea extermination. 
Antipruritic treatments should be considered to pro-
vide some relief for itchy animals (see Canine atopic 
dermatitis, page 26, and Feline hypersensitivity der-
matitis, page 41).

Animals
There are many safe and effective flea products 
available. It is best to use an insect growth regulator 
(IGR) in combination with a long-acting adulticide. 
There are a variety of oral and topical treatments 
available that also cover additional ecto- and endo-
parasites in addition to fleas. All have advantages 
and disadvantages, and it is worth spending time 
with clients to select the products that best suit their 
household animals, aims and lifestyle. For example, 
bathing (especially with degreasing shampoos) or 

2.45

Fig. 2.45  Extensive eosinophilic plaque on the 
lateral hindlimb of a cat with chronic flea bite 
hypersensitvity.

2.46

Fig. 2.46  A linear granuloma on the limb of a cat.
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swimming will necessitate a systemic or waterproof 
topical product,4 and additional tick control will be 
important for outdoor animals in tick endemic areas. 
Products labelled for dogs only should not be used 
in cats, and great care should be taken when using 
permethrin products on dogs if there are cats in the 
household. 

The main aim of treatment is to reduce flea expo-
sure to tolerable levels. This can be achieved by 
population control and it is not always necessary to 
prevent fleas biting. Ingredients that repel fleas and 
prevent biting can be useful in severely affected ani-
mals, but these often have a short duration of effect 
and are more toxic in cats. Fleas in endemic areas 
often develop insecticide resistance,3 and so combi-
nations of products or rotation of products may be 
needed. 

The most common reason for treatment failure is 
not resistance but failure to follow label directions 

2.48

2.47

2.49

Figs. 2.47–2.49   Flea faeces demonstrated in coat combings (Fig. 2.47), tape-strip cytology ×40 
(Fig. 2.48 [photo courtesy of P Forsythe]), and red staining on wet cotton wool (Fig. 2.49).

2.50

Fig. 2.50  Microscopic 
fragment of flea faeces 
from a self-traumatising 
cat (adhesive tape-strip 
×40).
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and recommendations.3 It is vital to work with clients 
to select the most suitable products for their animals, 
to fully explain treatment and demonstrate applica-
tion. Clipping small patches on the dorsum may 
facilitate application of spot-on products. It is par-
ticularly important to explain that the pupal stage 
is resistant to pesticides and adults may continue to 
emerge and bite pets over 4–5 months despite effec-
tive treatments – this does not equate to insecticide 
resistance, and highlights the need for long-term on-
animal and environmental therapy to eliminate an 
infestation. 

Environment
Vacuum cleaning will help remove adult fleas from 
the flooring, reduce the numbers of eggs and lar-
vae within the carpet, elevate the carpet pile and so 
enhance penetration of the insecticide, and stimu-
late emergence of pupated adults. Carpet cleaning 
with hot water may, however, create a very favour-
able moist environment for fleas. Environmental 
products are usually aerosol sprays consisting of a 
permethrin/pyrethroid combined with an insect 
growth regulator such as methoprene, pyriproxifen 
or cyromazine. The insecticide provides a rapid kill 
of larvae and adults that can be effective for up to 
2–3 months. IGRs prevent normal development of 
the eggs, larvae and pupae, with residual activity 

for up to 12 months. Foggers are easy to apply, but 
often miss protected sites under furniture and may 
not penetrate carpets or rugs very well. Great care 
must be taken when using environmental treatments 
in homes with small rodents, birds and fish. Fleas are 
susceptible to sunlight and extremes of temperatures, 
but shaded and mild outdoor areas can be treated 
with insecticides and/or the parasitic nematode 
Steinernema carpocapsa.4 Treatment of sheds, garages, 
outhouses, cars and homes of neighbours, family and 
friends may be needed if fleas are persistent. 

Key points
•• Flea allergic dermatitis is common. 
•• All in-contact animals and the environment 

must be treated.
•• Regular preventive therapy is recommended. 

References
1	 Blagburn BL, Dryden MW. Biology, treatment and 

control of flea and tick infestations. Vet Clin North Am 
Small Anim Pract 2009; 39: 1173–1200.

2	 Otranto D, Wall R. New strategies for the control of 
arthropod vectors of disease in dogs and cats. Med Vet 
Entomol 2008; 22: 291–302.

3	 Rust MK. Insecticide resistance in fleas. Insects 2016; 7: 
10.

4	 Marsella R. Advances in flea control. Vet Clin Small 
Anim Pract 1999; 29: 1407–1424.

SARCOPTIC MANGE

Definition
Sarcoptic mange is caused by the mite Sarcoptes 
scabiei.

Aetiology and pathogenesis
Sarcoptic mange is common in dogs, and is very rare 
in cats. Sarcoptes scabiei mites are highly contagious 
through direct contact, fur, crusts and fomites. They 
will infest a variety of species including humans 
(Fig. 2.51), although different varieties are relatively 
species specific. The mites tunnel through the epi-
dermis, laying eggs that hatch into six-legged larvae, 
which then moult into eight-legged nymphs. Finally 
adults emerge on to the surface. The life cycle takes 
14–21 days to complete.1 Adult females can survive 
off the host for up to 19 days, but 2–6 days is more 
typical in normal household conditions.2 Signs of 
infestation occur 3 days to 8 weeks after exposure.3 
The pruritus is associated with a hypersensitivity 

2.51

Fig. 2.51  Zoonotic lesions of scabies on the forearm 
of an owner.
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response to mites and mite products. It may be severe 
even with low numbers of mites and can persist for 
1–6 months after eliminating the mites. 

Clinical features
The primary clinical signs can vary from asymp-
tomatic to intensely pruritic. Mites cause papules 
that eventually coalesce to form large areas of ery-
thema and crust, complicated by secondary bacte-
rial infections. The pruritus from sarcoptic mange 
is only partially responsive to glucocorticoids and 
oclacitinib. Dogs typically are affected on the ear 
margins with alopecia, erythema, crusting and 
ear margin hyperkeratosis (Fig. 2.52). Scratching 
the ear margin will often cause the hindlimb to 
twitch or thump (pinnal–pedal scratch reflex) and 
when this is seen a treatment trial for sarcop-
tic mange should be performed. Other affected 
areas are caudal–lateral aspects of the legs (elbows, 
hocks and feet), face, ventral chest and abdomen 

(Figs. 2.53–2.55). Focal to multi-focal derma-
titis can also be seen. Long-standing disease may 
be severe and generalised with malaise, weight loss 
and lymphadenopathy (Fig. 2.56). Large numbers 
of mites and profuse crusting are often seen after 
treatment with glucocorticoids, ciclosporin, oclaci-
tinib or chemotherapy. 

Differential diagnoses
•• Atopic dermatitis and food allergies.
•• Other parasitic dermatoses – fleas, lice or other 

mites.
•• Epitheliotrophic lymphoma.
•• Pemphigus foliaceus.
•• Bacterial or yeast dermatitis.

2.52

Fig. 2.52  Erythema, excoriation, and alopecia of the 

pinna margin.

2.53

Fig. 2.53  Erythema, excoriation, alopecia and 

lichenification of the hock in a dog with scabies.

2.54

Fig. 2.54  Erythematous papules, excoriation and alopecia 

of the ventral chest.

2.55

Fig. 2.55  Erythematous papules, excoriation, alopecia 

and lichenification of the elbow.
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Diagnosis
The history and clinical signs will often allow a ten-
tative diagnosis of scabies. A positive pinnal scratch 
reflex is highly suggestive of scabies.4 Multiple deep 
skin scrapings may reveal mites, faecal pellets or 
eggs (Figs. 2.57, 2.58). Scrapings are only positive 
50% of the time, so ruling out this mite requires 
a well-performed treatment trial. Several ELISA 
tests for Sarcoptes-specific IgG are available, but 
their use is limited by false-positive and -negative 
results.5

Treatment
All in-contact dogs, cats and rabbits must be treated, 
even if not symptomatic. Environmental cleaning 
involves laundering all bedding weekly and disin-
fecting all fomites, but extensive environmental 
treatment is not needed because mites do not sur-
vive long off the host, as long as the premises are 
quarantined until all animals have no symptoms of 
the disease. This requires 4 weeks in most cases. 
Affected humans should seek medical attention 
for treatment. Dogs often need systemic antibiotic 
therapy for secondary infections. There are no con-
sistently helpful treatments for pruritus caused by 
mites other than eliminating the mite; oclacitinib 
0.6 mg/kg po q12 h for 14 days, prednisolone 1 mg/
kg per day tapered over 2 weeks and antihistamines 
may be variably helpful. Soaks with warm water, 
peppermint, tea tree and/or witch hazel may provide 
short-term relief. Longer-term treatment may be 
needed to manage residual pruritus after elimination 
of the mites in some dogs. 

The following treatments are for dogs only – for 
treatments for cats, see Notoedric mange, page 49. 

•• Isoxazoline ectoparasitics (fluralaner, afoxolaner, 
sarolaner), used as per label instructions (for fleas 
and ticks), eliminate ectoparasites rapidly.6,7

•• Lime sulphur 2.5% applied weekly for 4–6 weeks 
is also effective and well tolerated, but rotten 
eggs odour and staining of light-coloured coats 
make it less desirable in some dogs.8

•• Fipronil spray 0.25% – 3–6 ml/kg q7–21 days 
for 3–6 weeks in young, pregnant or nursing 
dogs, where more potent treatments may be 
contraindicated.8

2.58

Fig. 2.58  Sarcoptes eggs and faecal pellets.

2.56

Fig. 2.56  Severe Norwegian scabies in a Red Fox with 

generalised scaling, crusting, excoriation and alopecia 

(photo courtesy of M Allington).

2.57

Fig. 2.57  Adult female Sarcoptes scabiei.
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•• Selamectin – topically q2 weeks for four 
treatments.

•• Imidacloprid 10%/moxidectin 2.5% – topically 
once monthly for two treatments has been 
effective,9 although every 2 weeks for four 
treatments is probably better.

•• Pyriprole 12.5% topically once monthly for 
three treatments has been effective.9

•• Ivermectin or doramectin – 0.3 mg/kg sc 
q2 weeks for three treatments (do not use in 
sensitive breeds or test for the MDR-1 gene 
mutation before use).

•• Amitraz dip 0.025% is effective applied q7–14 
days for 4–6 weeks.8

Key point
•• Sarcoptic mange is difficult to find on scrapings 

but easy to cure in most cases.
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HARVEST MITE INFESTATION 
(Trombiculiasis, chiggers)

Definition
A seasonal dermatosis associated with infesta-
tion of the parasitic larvae of harvest mites such as 
Neotrombicula autumnalis and Eutrombicula alfredugesi. 
A related burrowing mite, Straelensia cynotis, causes a 
papular-to-nodular dermatitis. 

Aetiology and pathogenesis
Adult harvest mites are free living and non-para-
sitic. Eggs are laid in batches on vegetation in the 
late summer. The parasitic larvae (Fig. 2.59) infest 
the host in groups of up to several hundred, often 
clustering on the head, ears, feet or ventrum. The 
larvae feed for a few days and then leave. As infesta-
tion may be non-pruritic in some cases, it is probable 
that those individuals displaying pruritus develop a 
hypersensitivity to the mite or its products.

Clinical features
The infestation is a seasonal threat to the free-
ranging dog or cat. However, infestations may 
occur all year round in warmer climates and chang-
ing weather patterns appear to be extending the 
season in northern Europe. Infested animals may 
be asymptomatic. Those displaying signs are pru-
ritic. Examination of the affected area reveals clus-
ters of orange–red larvae (Fig. 2.60), sometimes 
associated with a papular or crusting dermatitis.1 

2.59

Fig. 2.59  Six-legged orange-red larva of 
Neotrombicula autumnalis.
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Most commonly, the mites are found in the interdig-
ital regions, on the ventral abdomen, in the folds at 
the base of the pinnae or, in cats especially, the tip of 
the tail. Very heavy infestations have been associated 
with seasonal canine illness in the UK. This causes 
acute collapse and can be fatal. Straelensia cynotis is 
endemic to the Mediterranean area. Infestations in 
dogs are most common in hunting breeds that may 
go into the dens of foxes and other wild animals. 
The parasitic larvae burrow into the skin, forming 
pouches that result in a papular-to-nodular pruritic 
to painful dermatitis. The larvae may persist for sev-
eral weeks to months. 

Differential diagnoses
•• Other parasites.
•• Atopic dermatitis.
•• Contact dermatitis.

Diagnosis
Careful examination of the affected areas will 
reveal tiny orange–red patches, which are clus-
ters of larvae. In some cases, the mites have left 
the host before it is presented to the veterinarian 
and, in these cases, local knowledge of the dis-
ease is important, because summer seasonal pedal 

pruritus may suggest atopic dermatitis. Skin scrapes 
or skin biopsies are necessary to diagnose straelen-
sia infestations. 

Treatment
•• As the larvae are a seasonal threat and associated 

with rough vegetation, the logical approach is to 
restrict access during periods of risk. 

•• There are not many studies on effectiveness of the 
newer parasiticides for treatment or prevention 
of these mites, although the isoxazolines have 
anecdotally shown some promise.

•• Fipronil spray 0.25% is effective in treating 
infested dogs. When applied monthly it is 
effective in preventing infestations in dogs.2,3 
In a few cases local treatment may be necessary 
every 14 days.2 Although fipronil spray is 
effective for treating infestations in cats, it will 
prevent reinfestation only for 7–10 days after 
application.2

•• If mites are found on an affected animal, they 
may also be removed with a topical ectoparasitic 
aerosol, wash or dip. 

•• The pruritus usually abates quickly, but in 
some cases a short course of prednisolone 
(0.5–1.1 mg/kg po q12–24 h) may be necessary.

•• Prompt removal of all mites, intravenous fluids 
and supportive care should be used for dogs with 
seasonal canine illness. 

•• Straelensia spp. may be difficult to treat. 

Key point
•• Trombiculiasis can cause a seasonal pruritic 

dermatitis that can mimic allergic dermatitis.
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2.60

Fig. 2.60  Clusters of bright orange Trombicula 
autumnalis larvae in the interdigital skin of a Cocker 
Spaniel.
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PEDICULOSIS 
(Lice)

Definition
Pediculosis is a parasitic infestation with lice.

Aetiology and pathogenesis
Pediculosis infestations are predominantly seen in 
animals housed together, especially if they are young 
or debilitated. The most common species that infest 
dogs is the biting louse Trichodectes canis. Other spe-
cies seen in warmer climates are the sucking lice 
Linognathus setosus and Heterodoxus spineger. The only 
species that infests cats is the biting louse Felicola 
subrostratus. 

The entire life cycle is completed on the host 
within 3 weeks. Eggs (‘nits’) are laid on hairs and 
hatch into nymphs, which undergo several moults to 
become adults. Transmission occurs by direct con-
tact or by grooming with contaminated brushes or 
combs. Lice are host specific, but transient contami-
nation of other in-contact hosts, including humans, 
may be seen.

Clinical features
The clinical appearance is quite variable, from 
asymptomatic to severely pruritic with self-induced 
trauma and alopecia. Nits firmly attached to hair 
shafts and lice can be seen with the naked eye 
(Fig. 2.61), most commonly along the neck and dor-
sum of dogs, and the face, ears and dorsum of cats.1 
Lice also infest the heavily haired ears, ventrum and 
legs of some dog breeds. Heavy infestations with 
sucking lice may result in anaemia, especially in 
young animals.1

Differential diagnoses
•• Other parasitic dermatoses – fleas, Demodex gatoi 

(cats) or other mites.
•• Atopic or hypersensitivity dermatitis.
•• Bacterial or yeast dermatitis.

Diagnosis
Diagnosis is based on finding lice or nits on the skin 
or hair. Lice are wingless, dorsoventrally flattened 
1- to 2-mm insects with strong, gripping claws. 
Biting lice have broad heads, whereas sucking lice 

have narrow heads (Figs. 2.62, 2.63). Their eggs 
(‘nits’) are large, operculated and cemented to the 
hair shaft (Fig. 2.64).

Treatment
All pets in the household should be treated. Two 
treatments 14 days apart using pyrethrin sprays, 
shampoos or dips are effective in most cases; many 

2.61

Fig. 2.61  Louse infestation in a cat.

2.62

Fig. 2.62  Trichodectes canis (photo courtesy of 
Boerhinger Ingelheim Animal Health).
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of these treatments may not be safe for use in cats. 
In cats, selamectin topically is very effective with a 
single application.2 In dogs, single or multiple treat-
ments with fipronil, selamectin, 65% permethrin 
and imidacloprid are also effective.1–7 A single iver-
mectin injection (0.2 mg/kg sc) has been reported 
to be effective, but this is not licensed for dogs and 
cats, and is contraindicated in MDR-1 gene mutant 
breeds. Fomites and bedding should be disinfected, 
although lice do not live long off the host.

Key point
•• Lice are easily found and treated.
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Fig. 2.63  Felicola subrostratus (photo courtesy of 
Boerhinger Ingelheim Animal Health).

2.63

Fig. 2.64  Operculated louse egg tightly cemented 
to the hair shaft. In comparison, Cheyletiella eggs are 
smaller, bound to the hair shaft at the distal end by 
silken fibres, and are non-operculated (photo courtesy 
of Boerhinger Ingelheim Animal Health).

2.64
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NEUROGENIC DERMATOSES 
(Including feline orofacial pain 
syndrome, trigeminal neuropathy, 
feline idiopathic ulcerative dermatosis, 
syringomyelia, sensory neuropathy 
and tail dock neuroma)

Feline orofacial pain syndrome is most commonly 
seen as oral discomfort and tongue mutilation in 
Burmese cats. These cats most commonly present 
for pawing at the mouth or making exaggerated lick-
ing and chewing movements. There do not appear to 
be sensory defects, and it is proposed that this condi-
tion is similar to trigeminal neuralgia in humans.1 
The mean age of cats at first appearance is 7 years 
(range 1 month–19 years); 26 of 113 cats had one epi-
sode or responded to treatments, 75 of 113 had ongo-
ing symptoms, although many years apart in many 
cats.1 Stress or oral pain seemed to play a role in 
many of the cats’ onset of symptoms; 12 of 113 cats 
were euthanised due to symptoms. Treatments 
include the elimination of any oral/dental pain, non-
steroidal anti-inflammatory drugs, corticosteroids, 
antibiotics, opioids, phenobarbital, megoestrol and 
others, including combination therapies. It appeared 
from the study that phenobarbital (2–3 mg/kg po 
or im q12  h) worked better than other therapies. 
Carbamazepine, oxcarbazepine, pregabalin and 
topiramate are used in humans for trigeminal neu-
ralgia or nerve pain, and may prove useful in cats. 
Topiramate and gabapentin have anecdotally been 
used successfully in a few cats. Anecdotally, the anti-
viral famciclovir may also be helpful if this condition 
is triggered by herpesvirus.

Trigeminal neuropathy due to a schwannoma 
of the trigeminal nerve has been reported in a dog, 
which presented for masticatory muscle atrophy and 
scratching at one side of the face.2

Feline idiopathic ulcerative dermatosis is 
thought to be caused by neuropathic pruritus.3 The 
condition starts out as a small pruritic ulcer, caused 
by scratching between the cat’s scapulae or on the 
dorsal neck (Fig. 2.65). Violent scratching episodes 
progressively widen the ulcer and cause fibrosis of the 
ulcer margins. Differentials would include any other 
pruritic dermatosis, and all would need to be ruled 
out with cytology, skin scrapings, treatment trials 

and biopsy. This disease is visually quite characteris-
tic when it is the only abnormality on the cat’s skin, 
and includes episodic violent pruritus resulting in a 
deep lesion. Many of these lesions respond to ban-
daging (to prevent further trauma) and glucocorti-
coids until the lesion has completely healed. Surgery 
to remove the affected skin may be curative in some 
cases. There is one report of successful management 
using topiramate 5 mg/kg po q12 h.3 (See page 157.)

Syringomyelia is a condition most commonly 
described in Cavalier King Charles Spaniels asso-
ciated with abnormal atlantoaxial morphology 
(Chiari-like malformation), altered cerebrospinal 
fluid dynamics and damage to the spinal cord. This 
can result in neurogenic pain and pruritus, often 
manifesting as scratching and rubbing of the cranial 
shoulder and lateral neck. Syringomyelia is best diag-
nosed and managed by a neurologist, because it may 
involve neurological tests, radiography and MRI. 
Surgery is rarely performed, because in dogs it is not 
as helpful as in humans, so treatments are generally 
medical.4 Treatment options include cyclooxygen-
ase 2 (COX-2) inhibitors, glucocorticoids, opioids 
and specific drugs for nerve pain such as gabapen-
tin or pregabalin.4,5 In one study in which dogs were 
treated intermittently with gabapentin, pregabalin 
and/or carprofen, 7 of 48 dogs were euthanised due 

2.65

Fig. 2.65  Feline ulcerative dermatitis with a well-
circumscribed, severe, deep and crusted ulcer on the 
dorsal neck of a domestic short-haired cat.
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to disease, 12 were the same or improved over time 
and 24 worsened with their symptoms.5 Most owners 
felt the quality of their dog’s life was acceptable. Care 
should be taken to recognise and manage concurrent 
atopic dermatitis and primary secretory otitis media, 
which are also common in Cavalier King Charles 
Spaniels and may present with similar clinical signs. 

Acral mutilation syndrome in puppies is a sen-
sory neuropathic condition in which dogs start, at a 
very young age, to lick and chew at the feet to the 
point of severe trauma, including self-amputation 
of digits. Dogs with this condition appear to feel no 
pain (see page 242).

Tail dock neuroma is caused by abnormal heal-
ing of the tail tip after docking. Dogs repeatedly self-
traumatise the tail tip and the tail is very painful on 
light palpation. The treatment is surgical removal 
of the neuroma tissue, including the distal vertebra, 
which is curative in most cases.6

References
1	 Rusbridge C, Heath S, Gunn-Moore DA, Knowler SP, 

Johnston N, McFadyen AK. Feline orofacial pain 
syndrome (FOPS): a retrospective study of 113 cases. 
J Feline Med Surg 2010; 12: 498–508.

2	 Saunders JH, Poncelet L, Clercx C et al. Probable 
trigeminal nerve schwannoma in a dog. Vet Radiol 
Ultrasound 1998; 39: 539–542.

3	 Grant D, Rusbridge C. Topiramate in the management 
of feline idiopathic ulcerative dermatitis in a two-year-
old cat. Vet Dermatol 2014; 25: 226–e60.

4	 Rusbridge C, Jeffery ND. Pathophysiology and 
treatment of neuropathic pain associated with 
syringomyelia. Vet J 2008; 175: 164–172.

5	 Plessas IN, Rushbridge C, Driver CJ et al. Long-term 
outcome of Cavalier King Charles spaniel dogs with 
clinical signs associated with Chiari-like malformation 
and syringomyelia. Vet Rec 2012; 171: 501.

6	 Gross TL, Carr SH. Amputation neuroma of docked 
tails in dogs. Vet Pathol Online 1990; 27: 61–62.

Ve
tB

oo
ks

.ir



65

CHAPTER 3

CRUSTING DERMATOSES

GENERAL APPROACH TO PAPULES, PUSTULES AND CRUSTS 

The most common differentials include demodico-
sis, ectoparasites, pyoderma, dermatophytosis and 
pemphigus foliaceus. Pruritus may or may not be 
present with any of these differentials.

The following diagnostics should be performed when 
seeking a diagnosis for papules, pustules and crusts:

•• Hair plucks, tape-strips and/or deep skin 
scrapings to rule demodicosis in or out.

•• Tape preparations and impression smears to rule 
pyoderma in or out.

•• Wood’s lamp, hair plucks and fungal culture to 
rule dermatophytosis in or out.

•• Treatment trial with a parasiticide to rule 
ectoparasites in or out.

•• Cytology and biopsies of crusts and/or pustules 
to rule pemphigus foliaceus in or out, or 
diagnose a less common dermatosis. Biopsies are 
most diagnostic when secondary infections are 
controlled first. 

SURFACE AND SUPERFICIAL PYODERMA

Definition
Superficial pyoderma describes cutaneous bacterial 
infection that is confined to the surface, stratum 
corneum or superficial epidermis of the skin and hair 
follicles.

Aetiology and pathogenesis
Normal canine and feline skin is colonised by a 
variety of resident bacterial and fungal organisms. 
These are not normally pathogenic and may help 
prevent colonisation by pathogenic species through 
niche competition. Potential pathogens such as 
coagulase-positive staphylococci frequently colonise 
mucocutaneous junctions and may spread to the skin 
by licking and grooming. Mucosal reservoirs are, 
therefore, an important source of transient contami-
nation and potential infection. The vast majority of 
skin and ear infections involve opportunistic com-
mensal organisms. 

Primary or idiopathic recurrent superficial 
pyoderma is rare, and virtually all recurrent pyo-
dermas are secondary to underlying cutaneous or 
systemic disorders such as ectoparasites, hyper-
sensitivities, endocrinopathies and keratinisation 
defects (Table 3.1). 

The vast majority of canine pyodermas are associ-
ated with coagulase-positive staphylococci. The most 
common species is Staphylococcus pseudintermedius1,2, 
although S. aureus, S. hyicus and S. schleiferi have also 
been isolated, particularly in North America. 

Superficial pyoderma is much less common in 
cats, and is associated with a wider range of organ-
isms including S. pseudintermedius, S. felis, S. aureus, 
Pasteurella multocida and anaerobes (although the last 
are more common in abscesses).1

Antimicrobial-resistant (AMR) bacteria, includ-
ing meticillin-resistant S. pseudintermedius (MRSP), 
S. aureus (MRSA) and S. schleiferi (MRSS), have been 
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isolated from dogs and cats. Systemic antimicrobials 
are critically important in veterinary healthcare and 
resistance is a major concern. Clinicians must exer-
cise antimicrobial stewardship to maintain clinical 
efficacy and reduce the development and spread of 
AMR. Appropriate management of bacterial infec-
tions is therefore crucial in any policy for responsible 
antimicrobial use. The goals of therapy are to con-
firm that an infection is present, identify the causative 
bacteria, select the most appropriate antimicrobial, 
ensure that the infection is treated correctly and 
identify and manage any underlying conditions to 
avoid recurrent antimicrobial treatment.

Clinical features
In general, surface and superficial pyodermas are 
associated with pruritus, erythema, papules, pus-
tules, epidermal collarettes and multi-focal alopecia. 
Pain, swelling, sinus tracts and haemorrhage are not 
features of surface and superficial infections, and 
are associated with deep infections (see page 195). 
Usually, lesions occur on the groin and axillae; how-
ever, any part of the skin may be affected including 
the dorsum and muzzle. The various clinical pheno-
types of pyoderma are described below. 

Seborrhoeic pyoderma: erythema, erosion and 
exudation without pustules and collarettes
Bacterial overgrowth syndrome 
Bacterial overgrowth syndrome is characterised by 
diffuse erythema, scales, a greasy keratoseborrhoeic 
exudate, pruritus and odour. The abdomen, inter-
digital skin and pinnae are most commonly affected. 

Cytology reveals an excessive number of bacteria 
with few to no neutrophils. 

Intertrigo (Figs. 3.1–3.4) 
Intertrigo is infection of skinfolds caused by friction, 
irritation and lack of ventilation. It is common in 
axillary, facial (especially in brachycephalic breeds), 
tail, vulval and other body folds. The affected skin 
is moist, greasy, erythematous and hyperpigmented, 
and may harbour a whitish malodorous exudate.

Papules, pustules, scaling and focal alopecia
Impetigo 
Impetigo (Fig. 3.5) causes non-follicular pustules, 
with secondary epidermal collarettes and scaling. 
Impetigo occurs in young animals, particularly if 
they are poorly cared for. Older animals that are 
immunosuppressed (e.g. hypothyroidism, hyperad-
renocorticism, diabetes mellitus and chemotherapy) 
may also be affected. Impetigo is not typically 
pruritic.

Folliculitis
Folliculitis (Fig. 3.6) is the most common form of 
pyoderma. The papules and pustules are small and 
associated with a hair follicle. Short-haired dogs 
often present with patchy tufting of the hairs, which 
are shed, leaving small oval patches of alopecia and 
hyperpigmentation with a scaly rim (Fig. 3.7). 
Epidermal collarettes are common. The muzzle, 
dorsum, legs and groin are commonly affected areas. 
Bacterial folliculitis is an uncommon cause of mili-
tary dermatitis in cats. See Canine acne, page 75.

Table 3.1  Primary causes of superficial pyoderma

UNDERLYING CAUSE AETIOLOGY

Allergic, pruritic and inflammatory dermatoses Self-trauma and skin barrier abnormalities allow for proliferation of bacteria

Keratinisation defects Disordered desquamation and abnormal skin barrier; altered sebum, follicular 
hyperkeratosis and obstruction

Endocrinopathies and metabolic diseases Immunosuppression; keratinisation defects

Immunosuppression Congenital or acquired immunodeficiency impact cutaneous immune system

Anatomy Body folds and thick coats increase temperature and moisture and lead to break 
down of the skin barrier

Iatrogenic Overbathing, poor nutrition and dirty environment
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3.1

Fig. 3.1  Lip fold dermatitis with alopecia, erythema and 
ulceration of the lower lip fold in a Cocker Spaniel. There 
is a corresponding lesion on the upper buccal mucosa. 

3.2

Fig. 3.2  Facial fold dermatitis in an English 
Bulldog – the fold must be lifted to reveal the lesions. 

3.3

Fig. 3.3  Vulval fold dermatitis in a dog with a small 
and recessed vulva. This must be manually everted to 
see the extent of the lesions. 

3.4

Fig. 3.4  Erythema, seborrhoea and ulceration 
around a pronounced screwtail in an English Bulldog.

3.5

Fig. 3.5  Bullous impetigo in a dog with 
hyperadrenocorticism.
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Superficial spreading pyoderma
Superficial spreading pyoderma (Fig. 3.8) is charac-
terised by large, spreading and coalescing epidermal 
collarettes, with an erythematous, moist, leading 
edge. Pustules are generally not observed. Some 
forms result in large areas of erythema and exfolia-
tion. This is most common on the ventral abdomen. 

Erosions and/or ulcers
Intertrigo 
In severe cases of skinfold pyoderma, the skin may 
be eroded or ulcerated, and very painful.

Pyotraumatic dermatitis (acute moist dermatitis 
or ‘hot spots’)
Pyotraumatic dermatitis is an acute superficial, exu-
dative, highly pruritic and possibly painful bacterial 
infection caused by repeated self-trauma. Initially 
there is a rapid well-defined area of moist skin and 
coat with mild surface erosion (Fig. 3.9). This may 
evolve into a superficial folliculitis or a deep furun-
culosis with alopecia, erythema, papules, erosion, 
exudation and ulceration (Fig. 3.10). The affected 
skin becomes thickened and painful, especially if 
there are deep lesions. Clinically mild erosions may 
be associated with folliculitis or furunculosis hidden 
in the surrounding haired skin (‘satellite lesions’) 
(Fig. 3.11). These lesions can be seen in heavily 
haired moist areas and near areas of focal itch or 
pain (especially the ears and tail head). Mild lesions 
respond to cleaning and topical steroids. 

Mucocutaneous pyoderma
Mucocutaneous pyoderma is characterised by ery-
thema, exudation, ulceration and crusting of the lips 
and other mucocutaneous junctions. It can be mistaken 
for autoimmune diseases or epitheliotrophic lymphoma 
but, unlike these, responds completely to antibiotic 
therapy. Mucocutaneous pyoderma can occur in any 
breed, but German Shepherd dogs may be predisposed. 

Differential diagnoses
•• Demodicosis.
•• Dermatophytosis.
•• Malassezia dermatitis.
•• Pemphigus foliaceus.
•• Zinc-responsive dermatosis.
•• Dermatophilosis.

3.6

Fig. 3.6  Erythematous papules, pustules and 
epidermal collarettes in a dog with bacterial 
folliculitis.

3.7

Fig. 3.7  Patchy alopecia in a Mastiff with superficial 
pyoderma.

3.8

Fig. 3.8  Superficial spreading pyoderma on the 
lateral flank of a Dachshund.
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Note: many of these conditions may trigger a sec-
ondary pyoderma. 

Diagnosis
The clinical signs are highly suggestive, although 
not specific. Impression smear, adhesive tape-strip 
and aspirate cytology may reveal degenerate neu-
trophils and intracellular cocci (Fig.  3.12) or rods 
(Fig.  3.13). DiffQuik®-type stains are convenient 
to use in practice, and stain most microorganisms 
dark blue–purple (they do not differentiate between 
gram-positive and gram-negative bacteria). Biopsy 
and histopathology can also identify infections and 
help to confirm or rule out underlying conditions. 

3.12

3.13

Figs. 3.12, 3.13  Degenerate neutrophils with 
extra- and intracellular cocci (Fig. 3.12) and rods 
(Fig. 3.13) (Diff-Quik®-stained impression smears, 
×1000.)

3.9

Fig. 3.9  Early pyotraumatic dermatitis in a dog with 
a well-demarcated area of erythema, matted hair and a 
moist exudate. 

3.10

Fig. 3.10  Pyotraumatic dermatitis secondary 
to otitis externa with a well-demarcated area of 
erythema, erosion, alopecia and exudation. 

3.11

Fig. 3.11  Pyotraumatic furunculosis with deep 
trauma and infection at a venepuncture site.
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Histopathology is a less sensitive method of detect-
ing pyoderma compared with surface cytology. 
Bacterial culture is not necessary in all cases, as most 
staphylococci have a predictable antibiotic sensitiv-
ity pattern (Table 3.2). 

Samples for culture can be obtained by swabbing 
the underside of crusts, the margin of epidermal 
collarettes or ruptured pustules. Antibiotic with-
drawal is not necessary before obtaining a culture 
but inform the lab about recent or ongoing anti-
microbial therapy. Surface cytology should be per-
formed at the time of the culture, and the cytology 
results should be compared with the culture results. 

The clinician should suspect an inaccurate test 
result if the cytology and culture do not correlate. 
It is important to interpret antibiotic susceptibility 
results carefully (Tables 3.3–3.5). In particular, in-
vitro susceptibility tests are poorly predictive of the 
response to topical therapy, which delivers concen-
trations in milligram per millilitre far in excess of 
most MICs (which are in microgram per millilitre 
ranges). 

Treatment
Overly long courses of treatment should be avoided 
wherever possible. In general, superficial pyoderma 

Table 3.2  �When to use empirical antimicrobial therapy and when to consider bacterial culture and 
antimicrobial susceptibility testing

EMPIRICAL THERAPY PERFORM CULTURE
WHEN TO SUSPECT ANTIMICROBIAL 
RESISTANCE

•• Surface or superficial pyoderma
•• First episode of pyoderma
•• No systemic antimicrobial treatment 
within 3 months

•• Topical therapy
•• Cytology consistent with staphylococci
•• Non-life threatening infection
•• No reason to suspect antimicrobial 
resistance

•• Deep pyoderma
•• After multiple courses of antimicrobials
•• Systemic antimicrobial use within 
3 months

•• Cytology reveals rods
•• Inconsistent clinical signs and cytology
•• Life threatening infection
•• Any reason to suspect antimicrobial 
resistance

•• Treatment failure

•• Treatment failure
•• Nosocomial (i.e. clinic-associated) 
infection

•• Intensive care with catheters and/or other 
implants

•• Postoperative infection
•• Non-healing wounds (especially 
postoperative)

Table 3.3  Interpreting bacterial culture and susceptibility results

Testing methods

Kirby–Bauer disc diffusion Report sensitive, resistant or intermediate based on the zone of inhibition around the antibiotic discs

Minimum inhibitory 
concentration (MIC)

Report sensitive, resistant or intermediate based on the MIC compared with the predicted tissue 
levels after systemic administration

Results

Sensitive It is likely that tissue levels of the antibiotic will exceed the MIC after systemic dosing and the 
infection should respond to treatment

Resistant Tissue levels of the antibiotic are unlikely to exceed the MIC after systemic dosing and the infection is 
not likely to respond to treatment

Intermediate In most cases tissue levels of the antibiotic will not exceed the MIC after systemic dosing; however, 
the infection may respond to treatment if high doses can be used and/or the drug concentrates in the 
infected tissues

MIC range Drugs with an MIC several dilutions below the breakpoint are more effective as they attain a higher 
effective concentration in the infected tissue and are less affected by variation in pharmacokinetics, 
tissue penetration and bacterial populations
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Table 3.4  Mismatches between antimicrobial susceptibility tests and the clinical response

•• In-vitro versus in-vivo environment (inflammation and immunity, tissue responses, underlying diseases, blood flow, 
pharmacokinetics, drug penetration, etc.)

•• Compliance and administration
•• Laboratory variation and error
•• Course of treatment too short
•• Culture is not representative of the infection
•• Skin lesions are not caused by a bacterial agent
•• Apparent in-vitro susceptibility to β-lactam drugs with some MRSA and MRSP and extended spectrum β-lactamase (ESBL)-
producing Escherichia coli should be checked – speak to your lab about tests for penicillin-binding protein 2a (PBP2a) or PCR 
for mecA and ESBL genes (especially AmpC)

•• MRSA and MRSP isolates showing apparent in-vitro susceptibility to clindamycin should be checked for inducible clindamycin 
resistance (erm genes or an erythromycin D-zone test) to ensure that this drug will be effective

•• Enrofloxacin is a prodrug that is part metabolised into ciprofloxacin – tests based on enrofloxacin or ciprofloxacin may not 
accurately reflect tissue levels of the two drugs in combination 

AmpC, ampC beta-lactamases; MRSA, meticillin-resistant Staphylococcus aureus; MRSP, meticillin-resistant Staphylococcus pseudintermedius; 
PCR, polymerase chain reaction.

Table 3.5  Predicting drug–specific antimicrobial susceptibility patterns using in-vitro sensitivity tests

ANTIMICROBIAL SUSCEPTIBILITY PATTERNS AND PREDICTIONS

Amikacin Predicts resistance to other aminoglycosides; susceptibility does not imply susceptibility to gentamicin (see 
below)

Amoxicillin–
clavulanate

ESBL-producing isolates sensitive to amoxicillin–clavulanate but resistant to cephalosporins
AmpC-producing isolates are resistant to amoxicillin–clavulanate and cephalosporins

Ampicillin Predicts susceptibility to amoxicillin in all bacteria and to penicillin in gram-positive bacteria

Cephalexin Predicts susceptibility to first and second-generation cephalosporins (including cefovecin) 
ESBL- and AmpC-producing isolates are resistant (see note above for amoxicillin–clavulanate)

Cefoxitin MRSA and MRSP are resistant
EBSL-producing isolates are susceptible
AmpC-producing isolates are resistant

Cefotaxime Predicts susceptibility to all third-generation cephalosporins (not cefovecin)

Chloramphenicol Predicts susceptibility to florfenicol

Clindamycin Predicts susceptibility to all lincosamides (lincomycin) in gram-positive bacteria; inducible resistance should be 
ruled out by susceptibility to erythromycin (see below) or PCR

Doxycycline Predicts susceptibility to tetracyclines in gram-positive bacteria (including MRSA/MRSP)
Specific susceptibility should be used with gram-negative bacteria

Enrofloxacin or 
marbofloxacin

Predicts susceptibility to other fluoroquinolones in all bacteria except anaerobes (extended spectrum with pradofloxacin); 
enrofloxacin is part metabolised into ciprofloxacin so in-vitro susceptibility may not predict in-vivo efficacy

Erythromycin Predicts inducible resistance to lincosamides (lincomycin and clindamycin); do not use these drugs if the isolate 
is resistant to erythromycin

Gentamicin Predicts susceptibility to other aminoglycosides; resistant isolates may still be susceptible to amikacin

Nitrofurantoin Can be used to treat multi-drug-resistant urinary tract infections

Sulfamethoxazole Predicts susceptibility or resistance to all sulphonamides

Tetracycline Predicts susceptibility to doxycycline in gram-positive bacteria (including MRSA/MRSP)
Specific susceptibility should be used with gram-negative bacteria

AmpC, ampC beta-lactamases; ESBL, extended spectrum β-lactamase; MRSA, meticillin-resistant Staphylococcus aureus; MRSP, meticillin-
resistant Staphylococcus pseudintermedius; PCR, polymerase chain reaction.
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should be treated to a complete clinical cure (i.e. 
complete resolution of clinical signs and normal 
cytology). If in doubt, treatment can be continued for 
a further week beyond apparent clinical resolution.

Topical therapy1,3

Topical treatments (Table 3.6) should be employed 
whenever possible to reduce or avoid use of anti-
biotics. Minimising systemic antibiotic use 
decreases risk of multi-drug resistant (MDR) and 
meticillin-resistant staphylococci. Topical therapy 
softens and removes crusts ameliorates pain and 
pruritus and induces peripheral vasodilatation, 
which promotes healing and antibiotic distribution 
to the skin. Benzoyl peroxide, chlorhexidine, 
povidone–iodine, hydrogen peroxide, silver com-
pounds, medical honey and sodium hypochlo-
rite dilutions all have the potential to effectively 
resolve superficial pyoderma. Chlorhexidine prod-
ucts appear to be the most effective; studies have 
shown that bathing two to three times weekly with 
chlorhexidine shampoos was as effective as sys-
temic amoxicillin–clavulanate in canine superficial 
pyoderma. Effectiveness increases if the topical 
treatment has a contact time of at least 5 minutes, 
with whirlpool baths and if treatments are repeated 
daily. Pyodermas typically need at least 2 weeks of 
treatment for resolution, but some may require 
up to 8 weeks of topical treatment. The length of 
time required often depends on what the underly-
ing cause of the pyoderma is, and how quickly it 
can be brought under control.1 Regular use of topi-
cal antimicrobials can also help prevent recurrent 
colonisation and infection of the skin. 

Staphage lysate injections
Immunostimulants such as staphage lysate are use-
ful for the treatment and prevention of recurrent 
pyoderma. This treatment is effective for dogs with 
atopic dermatitis as the underlying cause of pyo-
derma, and pyoderma recurs at least four times a 
year. Injections are generally given subcutaneously 
once or twice weekly for 10–12 weeks, then every 
7–30 days for maintenance. Adverse effects are rare, 
but can include injection site reactions, pyrexia, mal-
aise and anaphylaxis. 

Topical antibiotics
Topical antibiotics can be useful in focal lesions, 
although patients should be carefully checked for 
more generalised disease. It may also be necessary 
to treat the ears, mucocutaneous junctions and feet, 
because these are probably reservoirs of staphylococ-
cal organisms. 

Gentamicin is a commonly available topical anti-
biotic that is found in ointments labelled for treat-
ment of otitis externa. Otic ointments containing 
gentamicin can be applied twice daily to focal pyo-
derma lesions. Fusidic acid or fusidate is also effec-
tive. Mupirocin 2% has excellent antistaphylococcal 
activity. However, it should be reserved for cases 
of meticillin-resistant staphylococci or cases with 
hyperplastic lesions (i.e. interdigital furunculosis). 
Mupirocin should be applied twice daily until the 
pyoderma has resolved. 

Systemic antibiotics4

It is beyond the scope of this book to provide a com-
plete overview of available antibiotics. The choice 

Table 3.6  Useful shampoos

PREPARATION ADVANTAGES OTHER CONSIDERATIONS

2.5% benzoyl peroxide Excellent antibacterial activity, degreasing, 
keratolytic, follicular flushing, residual activity

May be drying or irritating, may bleach dark coats, 
contact sensitiser, toxic to cats

10% ethyl lactate Excellent antibacterial activity, keratoplastic Much less drying, safe in cats

2%–4% chlorhexidine Excellent antibacterial activity, residual activity Higher concentrations may be irritating, safe in cats

2%sulphur/2%salicylic acid Antibacterial, residual activity Safe in cats

Triclosan Antibacterial

1% selenium sulphide Antibacterial, keratolytic May be drying or irritating, may bleach dark coats, 
safe in cats
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will depend on the species, age and breed of the 
patient, the target organism and the type of lesion, 
as well as the owner’s commitment, drug availabil-
ity and licensing regulations. Before using systemic 
antibiotics, it is important to ensure that a firm diag-
nosis of infection, using clinical signs and cytology, 
has been made. Remember also that mild, local-
ised infections may not always need treatment. For 
example, mild focal pyoderma in an atopic dog will 
probably resolve once the atopic inflammation has 
been controlled (particularly if topical antimicrobi-
als are used).

The general principles in choosing an antibiotic 
include the following:

•• It should have activity against staphylococci. 
Most strains produce β-lactamase, conferring 
resistance to penicillins. Resistance to 
tetracyclines is also widespread and resistance 
to macrolides can be frequent in some countries 
and areas.

•• It should reach the skin at an adequate 
concentration. 

•• The frequency of administration depends 
on whether the drug is concentration 
(e.g. fluoroquinolones) or time (e.g. penicillins) 
dependent. The efficacy of concentration- 
dependent drugs is reliant on delivering pulses 
8–10 × MIC once daily. Time-dependent drugs 
require concentrations above the MIC for at 
least 70% of the dosing interval; these must be 
administered every 8–12 hours depending on the 
half-life. Compliance with the dosing regimen 
is therefore very important in ensuring clinical 
efficacy and avoiding resistance.

•• Ideally, bactericidal antibiotics should be used, 
although bacteriostatic drugs are equally 
effective provided that the immune system is 
competent. 

•• Drugs that accumulate in phagocytes (e.g. 
fluoroquinolones, lincosamides and macrolides) 
kill intracellular bacteria and penetrate inflamed 
tissues. Purulent exudate and necrotic debris 
can inactivate trimethoprim-potentiated 
sulphonamides (TMPSs), macrolides, 
lincosamides and aminoglycosides. Lipid-soluble 
antibiotics with a high volume of distribution 

(e.g. fluoroquinolones and rifampin) penetrate 
well into chronically inflamed and fibrosed 
skin. In contrast, penetration of water-soluble 
antibiotics with a low volume of distribution 
(e.g. penicillins) may be limited. 

•• Narrow-spectrum antibiotics (e.g. erythromycin, 
lincomycin, clindamycin, oxacillin and 
cloxacillin) are preferable, because broad-
spectrum drugs are more likely to upset the gut 
flora and select for resistance among Escherichia 
coli. However, few narrow-spectrum drugs have a 
veterinary licence. 

•• Consider any potential interaction with 
underlying conditions and concurrent treatment, 
and adverse effects (e.g. sulphonamides in 
Dobermans).

•• Regular exams and cytology are necessary to 
ensure that the infection has resolved before 
stopping therapy. Most superficial pyodermas 
resolve within 2–3 weeks; deep pyodermas may 
require 4–6 weeks or longer. 

Table 3.7 gives useful antibiotics for superficial 
pyoderma.

Meticillin-resistant staphylococci (MRS)
These are resistant to most antibiotics, and antibi-
otic selection should be based on culture. Topical 
antiseptics and antibiotics are especially important 
in aiding resolution of MRS pyoderma. In addi-
tion, the underlying cause of the infection must be 
addressed, great care must be taken when handling 
these cases in the clinic and appropriate healthcare 
advice must be given to the owners. The complex 
management of these cases often requires referral to 
a specialist centre. 

Antibiotic resistance
Antibiotic use inevitably selects for resistance. 
Macrolides and lincosamides (e.g. lincomycin, eryth-
romycin, clindamycin and clarithromycin) tend to 
induce cross-resistance and should not be used for 
long-term treatment. Rifampin must be adminis-
tered with a bactericidal antibiotic (except fluoroqui-
nolones) to avoid the rapid development of resistance. 
Inducible clindamycin resistance is common in MRS, 
and repeated courses of broad-spectrum antibiotics 
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are risk factors for the acquisition of MRS colonisa-
tion and/or infection. 

Good practice to limit antibiotic resistance
The factors that influence prevalence of resistance 
are listed below:

•• Inappropriate case selection.
•• Inappropriate drug.
•• Poor compliance.
•• Low dose.
•• Infrequent treatment.
•• Short treatment periods.
•• Low efficacy.

Fluoroquinolones and drugs licensed for humans 
such as anti-Pseudomonas penicillins and ceftazi-
dime are very important to humans and animals, 
particularly against MDR gram-negative organ-
isms. They should be used only where culture and 

sensitivity indicate that they are necessary. Drugs 
vitally important to human health (e.g. vancomycin, 
teicoplanin and carbapenems) should probably never 
be used in animals. 

Treatment of recurrent pyoderma1,3

Recurrent pyoderma typically decreases in frequency 
and severity if the underlying cause (e.g. atopic der-
matitis, adverse reaction to food, demodicosis, endo-
crine disease) can be corrected. If the underlying 
disease cannot be corrected, then the individual 
must have antiseptic applied to the skin regularly to 
avoid frequent courses of antibiotics. Staphage lysate 
may also be helpful. 

Key points
•• Topical therapy speeds resolution of infection, 

decreases antibiotic use and helps prevent MRS. 
•• If meticillin resistance is encountered, attempts 

should be made to resolve the pyoderma without 

Table 3.7  Useful antibiotics for superficial pyoderma

ANTIBIOTIC DOSAGE ADVERSE EFFECTS

TMPS (also ormetoprim and 
baquiloprim-potentiated drugs)

15–30 mg/kg po q12 h Can cause keratoconjunctivitis sicca, sick euthyroid syndrome and 
cutaneous drug reactions (especially in Dobermans)

Erythromycin* 10–20 mg/kg po q8 h Can cause gastrointestinal upset

Lincomycin 15–30 mg/kg po q8–12 h

Clindamycin 5.5–11 mg/kg po q12 h or 
11 mg/kg po q24 h

Cephalexin 22–30 mg/kg po q12 h Can cause gastrointestinal upset

Cefadroxil 10–20 mg/kg po q12 h

Cefpodoxime proxetil 5–10 mg/kg po q24 h

Cefovecin 8 mg/kg sc q14d

Clavulanate-potentiated 
amoxicillin

12.5 mg/kg po q8–12 h 
or 22 mg/kg po q12 h

Oxacilin, cloxacillin* 20 mg/kg po q8 h

Enrofloxacin 5–20 mg/kg po q24 h Can cause cartilage damage in dogs <12 months of age (18 months in 
giant breeds), neurological signs at high doses and blindness in cats; 
may also cause gastrointestinal upset; reserve use for resistant 
bacteria

Marbofloxacin 2–5.5 mg/kg po q24 h

Difloxacin 5–10 mg/kg po q24 h

Orbifloxacin 2.5–7.5 mg/kg po q24 h

Pradofloxacin 3 mg/kg q24 h Extended spectrum activity against some anaerobic bacteria

*	 Not licensed for use in animals. po, by mouth; sc, subcutaneous; TMPS, trimethoprim-potentiated sulphonamide.

Ve
tB

oo
ks

.ir



75Crusting Der m atoses

using antibiotics. Discontinuing antibiotic use 
may cause resistant bacteria to revert to normal 
antibiotic susceptibilities. 

•• Pyoderma is almost always secondary to 
another problem. Pyoderma will recur until the 
underlying problem has been addressed.

•• Resolution of lesions may take 2–8 weeks 
depending on the underlying cause and 
comorbidities.

WARNING
These guidelines are the opinions of the authors 
based on published evidence and guidelines as well 
as their personal experience. The treatment options 
include off-label or off-cascade suggestions. Any 
decision on treatment protocols for a particular case 
remains the complete responsibility of the prescrib-
ing veterinarian. In particular, veterinarians must be 
aware of relevant medicines legislation and whether 
it is legal to administer certain antimicrobials in their 
country of work.

References
1	 Mueller RS, Bergvall K, Bensignor E, Bond R. 

A review of topical therapy for skin infections with 
bacteria and yeast. Vet Dermatol 2012; 23: 330–e62.

2	 Yu HW, Vogelnest LJ. Feline superficial pyoderma: 
a retrospective study of 52 cases (2001–2011). 
Vet Dermatol 2012; 23: 448–e86.

3	 Borio S, Colombo S, La Rosa G, De Lucia M, 
Damborg P, Guardabassi L. Effectiveness of a combined 
(4% chlorhexidine digluconate shampoo and solution) 
protocol in MRS and non‐MRS canine superficial 

pyoderma: a randomised, blinded, antibiotic‐controlled 
study. Vet Dermatol 2015; 26: 339–e72.

4	 Summers JF, Brodbelt DC, Forsythe PJ, Loeffler A, 
Hendricks A. The effectiveness of systemic antimicrobial 
treatment in canine superficial and deep pyoderma: 
a systematic review. Vet Dermatol 2012; 23: 305–e61.

Further reading
Beco L, Guaguère E, Lorente Mendez C, Noli C, 

Nuttall TJ, Vroom M. Suggested guidelines for using 
systemic antimicrobials in bacterial skin infections: 
part one – diagnosis based on clinical presentation, 
cytology and culture. Vet Rec 2013; 172: 72–78. 

Beco L, Guaguère E, Lorente Mendez C, Noli C, 
Nuttall TJ, Vroom M. Suggested guidelines for using 
systemic antimicrobials in bacterial skin infections: 
part two – antimicrobial choice, treatment regimens 
and compliance. Vet Rec 2013; 172: 156–160. 

Brissot H, Cervantes S, Guardabassi L et al. Guidance for 
the Rational Use of Antimicrobials (GRAM). France: 
Ceva Sante Animale, 2016. 

Hillier A, Lloyd DH, Weese JS et al. (2014) Guidelines 
for the diagnosis and antimicrobial therapy of 
canine superficial bacterial folliculitis (Antimicrobial 
Guidelines Working Group of the International 
Society for Companion Animal Infectious Diseases). 
Vet Dermatol 25: 163–75.

Morris DO, Loeffler A, Davis MF, Guardabassi L, Weese JS. 
Recommendations for approaches to meticillin 
resistant staphylococcal infections of small animals: 
diagnosis, therapeutic considerations, and preventative 
considerations and preventative measures. Clinical 
Consensus Guidelines of the World Association for 
Veterinary Dermatology. Vet Dermatol 2017; 28: 304–e69.

CANINE ACNE 
(Chin and muzzle folliculitis and furunculosis)

Definition
Canine acne is a papular and/or pustular dermatosis 
associated with folliculitis and furunculosis.

Aetiology and pathogenesis
Follicular plugging and parafollicular inflammation 
may predispose to follicular rupture. This results in a 
foreign body reaction and secondary bacterial infec-
tion. The condition resolves spontaneously in many 
animals when they reach adulthood, although some 

individuals remain affected for life. In many dogs 
the lesions are associated with underlying diseases 
such as hypothyroidism, atopic dermatitis, adverse 
food reactions or lifestyles that result in trauma to 
the affected skin. Trichophyton mentagrophytes should 
be considered (see page 85). 

Clinical features
Canine acne occurs most commonly over the chin 
and lips of young, short-coated breeds of dogs such 
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as the Doberman Pinscher, English Bulldog, Great 
Dane, Weimaraner, Rottweiler, Boxer and German 
Short-haired Pointer. Lesions consist of follicular 
papules and/or pustules that may ulcerate and fis-
tulate, draining a serosanguineous-to-seropurulent 
material (Fig. 3.14). Follicles may rupture (furun-
culosis) and, if the accompanying foreign body 
inflammation is extensive, small fibrous nodules may 
develop. Animals may suffer no discomfort if the 
lesions are minimal, although extensively affected 
areas may be sensitive or painful and mildly pruritic. 
Affected dogs should be examined carefully for any 
signs of primary disease. 

Differential diagnoses
•• Demodicosis.
•• Dermatophytosis.
•• Foreign body reaction.
•• Mild juvenile cellulitis.
•• Mild eosinophilic furunculosis associated with 

insect bite.

Diagnosis
The physical description and clinical signs are very 
suggestive. Surface cytology or cytology from an 
area of furunculosis will reveal bacteria and mixed 
inflammation. Skin scrapings should be taken to rule 
out demodicosis. Bacterial and dermatophyte cul-
ture and antibiotic sensitivity testing are indicated 
in cases that do not respond to empirical treatment. 
Additional appropriate diagnostics may be necessary 
for any suspected primary disease.

Treatment1

Affected areas may be cleaned daily with a benzoyl per-
oxide shampoo or gel to enhance removal of debris from 
the hair follicle and decrease the number of bacteria 
on the skin surface. The shampoo should be carefully 
rinsed from the affected area, because benzoyl perox-
ide can be irritating in some cases and will bleach fab-
rics. Chlorhexidine also has good antibacterial activity. 
Mild infections may respond to cleansing and a topi-
cal antibacterial such as mupirocin, fusidic acid, poly-
myxin B or gentamicin ointment applied twice daily. 
More severely affected cases may benefit from topi-
cal glucocorticoids (betamethasone or fluocinolone/
dimethyl sulphoxide [DMSO] preparations) applied 
twice daily. If lesions are extensive, systemic antibiot-
ics for 3–6 weeks would be appropriate (see Superficial 
pyoderma, page 70). Deep pyoderma may develop in 
severe cases and requires up to 6 weeks of antibiotic 
therapy (see page 197). Underlying diseases should be 
addressed and lifestyle changes implemented as neces-
sary to prevent recurrence. A small number of cases 
require either continuous or episodic treatment for life. 

Key point
•• Often secondary to an underlying disease.

Reference
1	 Mueller RS, Bergvall K, Bensignor E, Bond R. 

A review of topical therapy for skin infections with 
bacteria and yeast. Vet Dermatol 2012; 23: 330–e62.

3.14

Fig. 3.14  Severe deep pyoderma of the muzzle and 
lips in a Bullmastiff.
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FELINE ACNE

Definition
Feline acne is a multi-factorial skin disease charac-
terised by comedone formation on the chin and lips.

Aetiology and pathogenesis
Feline acne may result from demodicosis, dermato-
phytosis, contact dermatitis, keratinisation defects, 
atopic dermatitis or food allergy. However, exces-
sive rubbing and scent marking seem to be the most 
consistent cause. The hair follicles become distended 
with lipid and keratin debris, resulting in the clas-
sic comedones (blackheads) of acne. If these follicles 
rupture and release keratin and sebaceous material 
into the dermis, a foreign body reaction with inflam-
mation will develop. Secondary pyoderma or yeast 
dermatitis is a common sequela to feline acne.

Clinical features
Feline acne can occur in cats of any age and there 
is no breed or sex predisposition. Lesions generally 
occur on the lower lips, the chin and, occasionally, 
the upper lips. Comedones, especially around the 
chin, lateral commissures of the mouth and the lower 
lip, are the predominant findings (Figs. 3.15, 3.16). 
If the condition progresses, erythematous crusted 
papules, folliculitis and furunculosis may develop, 
which can result in pruritus and scarring. Alopecia, 
erythema and swelling of the chin are seen in severe 
cases. In Persian cats the lesions may affect the 
face as well as the chin, which may merge into the 
facial dermatitis seen in this breed (see page 90). 
Excoriations from scratching may occur in cases 
with severe inflammation. When secondary bac-
terial infections are present, Pasteurella multocida, 
β-haemolytic streptococci and coagulase-positive 
staphylococci have been isolated.1

Differential diagnoses
•• Contact dermatitis.
•• Eosinophilic granuloma.
•• Pyoderma.
•• Dermatophytosis.
•• Demodicosis.
•• Food allergy.
•• Atopic dermatitis.

Diagnosis
The history and clinical signs are characteristic. 
Microscopic examination of skin scrapings and 
impression smears of follicular plugs, dermatophyte 
culture and bacterial culture and sensitivity will rule 
out infectious causes. Histopathological examination 
of biopsy samples will confirm the diagnosis. Often 
the lesions are so characteristic that skin biopsies are 
not necessary. The difficulty can be in determining 

3.16

Fig. 3.16  Comedones on the upper lip of a cat with 
feline acne (photo courtesy of Pat McKeever).

3.15

Fig. 3.15  Feline acne: characteristic appearance 
of multiple comedones on the rostral aspect of the 
mandible.
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the underlying cause, which requires a good history 
and thorough clinical examination. 

Treatment
Clients should be forewarned that feline acne is a 
condition that generally is not cured, but just con-
trolled with periodic or continuous treatment. If 
there is an underlying predisposing condition (e.g. 
demodicosis, allergy or dermatophytosis), it should 
be addressed with specific treatment. 

Treatment for idiopathic feline acne will vary with 
the type and severity of lesions. Small numbers of 
asymptomatic comedones may not require any treat-
ment. Larger numbers of comedones with sebor-
rhoea and some swelling of the chin will benefit from 
the antibacterial and follicular flushing actions of 
alternate-day or twice-weekly benzoyl peroxide gel or 
shampoo. Benzoyl peroxide may be irritating to some 
cats and should be discontinued if erythema devel-
ops; this is less likely to happen if the concentration 
is kept to 3% or less. Cats cannot detoxify benzoyl 
products as readily as humans or dogs, but toxicity 
is unlikely if the products are used in small quanti-
ties on small areas, treated skin is rinsed and cats 
are prevented from ingesting the products as much 
as possible. Alternative shampoos would be those 
containing ethyl lactate, sulphur, salicylic acid and 
chlorhexidine. A product containing phytosphingo-
sine, which is antibacterial and decreases sebaceous 
secretions when applied weekly, is also beneficial. 

If bacteria are found on impression smears, topi-
cal antibacterial preparations containing mupiro-
cin,2 fusidic acid or polymyxin B may be helpful. 
Topical therapy with otic preparations containing 
betamethasone, gentamicin and clotrimazole are 
also quite effective to clear infection and decrease 
inflammation.

The comedolytic activity of topical vitamin A 
products (0.05% retinoic acid cream), applied daily 
at first and then on alternate days or twice weekly, 
has been beneficial in some cases. This product may 
also cause irritation and its use should be monitored 
closely because cats are very susceptible to vitamin 
A toxicity. 

If deep bacterial folliculitis or furunculosis is 
present, systemic antibiotics (e.g. clavulanated 
amoxicillin or cephalosporins) for 2–6 weeks would 
be appropriate.

If there is severe inflammation resulting from 
a foreign body reaction to keratin and sebum of 
ruptured hair follicles, a course of systemic corti-
costeroids (prednisone, prednisolone or methyl-
prednisolone 1–2 mg/kg po q24 h for 10–14 days) is 
indicated. Isotretinoin (2 mg/kg po q24 h) has been 
advocated for the treatment and control of refractory 
cases. It acts by decreasing the activity of sebaceous 
glands and normalising keratinisation within hair 
follicles; therapeutic benefits have been observed 
in 30% of treated cases. Clinical response should 
occur within 1 month. Once improvement is seen, 
the isotretinoin dose may be reduced to twice weekly 
for control. Side effects of its use in cats include con-
junctivitis, periocular crusting, vomiting and diar-
rhoea. Monthly laboratory screenings are suggested 
when it is used over prolonged periods. Isotretinoin 
is extremely teratogenic and appropriate caution 
should be observed for both animals and humans. As 
the commercial availability of this drug is limited, 
the alternative would be acitretin (0.5–2 mg/kg po 
q24 h). 

Key points
•• Although pathognomonic, the clinical signs may 

also reflect demodicosis or dermatophytosis. All 
cases should be subjected to skin scrapings and 
fungal culture.

•• Resolution of lesions may take 2–8 weeks 
depending on severity and underlying cause.
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FLY AND MOSQUITO BITE DERMATITIS

Definition
A papular or papulocrustous reaction to the bites of 
flies and mosquitoes.

Aetiology and pathogenesis
Fly bite dermatitis is usually caused by the stable fly 
Stomoxys calcitrans and is a non-specific reaction to 
the pain and injury caused by the bite. Similarly, the 
clinical signs of insect bite dermatosis in dogs are 
thought to be caused by bites of the mosquito, bush 
fly, sand fly, deer fly, horse fly, midge or buffalo gnat 
(black fly). Other biting insects may also be involved. 
Feline mosquito bite hypersensitivity is a specific 
form of eosinophilic granuloma, caused by a type 1 
reaction to substances within saliva that are injected 
into the skin when the mosquito bites.

Clinical features
Fly bite dermatitis is a crusting, pruritic dermato-
sis affecting the pinnae, muzzle and other sites in 
dogs during the summer months. In Rough Collies, 
Shetland Sheepdogs and other breeds in which the 
tips of the pinnae bend over, the bites occur on the 
dorsal aspect of the earfold, whereas in those breeds 
with erect ears the lesions occur at the tips of the 
pinnae. Lesions consist of erythema, alopecia and 
haemorrhagic crusting, resulting from oozing of 
blood and serum (Fig. 3.17).

Insect bite dermatitis is most commonly seen in 
short-coated dogs such as Weimaraners, Doberman 
Pinschers, German Short-haired Pointers and Bull 
Terriers, which are kept outdoors, especially in 
warm climates. Papules and crusted papules are fol-
lowed by focal alopecia (Fig. 3.18). The lesions are 
usually confined to the head, dorsal and lateral sur-
faces of the trunk and upper limbs. Buffalo gnat bites 
will result in circular 1-cm areas of erythema on the 
non-haired areas of the ventral abdomen (Fig. 3.19). 
Midge bites are similar but smaller. Fly and mos-
quito bites may trigger eosinophilic folliculitis and 
furunculosis in some dogs (Fig. 3.20).

Feline mosquito bite hypersensitivity (Fig. 3.21) 
affects cats of any breed during the summer months 
in warm climates. Typically, there is papular erup-
tion on the outer and inner aspects of the pinnae 
and on the nose. Erosions, crusting, scaling and, 
sometimes, depigmentation may follow. Cats often 
exhibit a mild pyrexia. Hyperkeratosis of all the pads 

3.17

Fig. 3.17  Acute oedema, swelling and draining tracts 
in a Labrador cross with eosinophilic folliculitis and 
furunculosis. 

3.18

Fig. 3.18  Swelling, erythema, alopecia, erosions and 
exudation on the muzzle and around the eyes of a dog.

Fig. 3.19  Erythematous target lesions due to gnat 
bites on the abdomen of a dog (photo courtesy of Pat 
McKeever).

3.19
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of all four feet, preceded by swelling, tenderness, 
erythema and, sometimes, fissuring, may be seen. 
There is peripheral lymphadenopathy. Rarely, the 
condition will be accompanied by a corneal eosino-
philic granuloma.

Differential diagnoses
•• Squamous cell carcinoma.
•• Scabies.
•• Superficial pyoderma.
•• Demodicosis.
•• Urticaria.
•• Pemphigus foliaceus.
•• Feline eosinophilic granuloma complex.
•• Notoedric mange.
•• Pemphigus erythematosus.
•• Systemic lupus erythematosus.
•• Atopic dermatitis.

Diagnosis
The seasonal and environmental nature of the der-
matosis means that many individuals are affected 
year after year. A history of exposure is often 
known, particularly for fly bite dermatosis of the 
pinnae. Microscopic examination of skin scrapes 
will eliminate demodicosis from the differential 
of insect bite dermatitis. Superficial pyoderma 
is characterised by papules, pustules and epider-
mal collarettes. The combination of the clinical 
signs described for the cat is pathognomonic. An 
impression smear from under a crust may reveal 
mixed inflammatory cells, including eosinophils. 
Acanthocytes will not be present.

Treatment
Ideally, these dermatoses are managed by prevent-
ing animals being exposed to the insects, although 
it is often impossible to enforce. A 10% imidaclo-
prid/50% permethrin topical flea and tick preven-
tive for dogs also has mosquito repellent efficacy.1 
In  addition, various other pyrethrin products that 
repel mosquitoes are available for dogs. Cats are sen-
sitive to most repellents, although there is a licensed 
flumethrin/imidacloprid collar, so avoidance of 
exposure to mosquitoes is best.

Flies and mosquitoes may be excluded from closed 
areas by fine mesh. Most cases resolve spontaneously 
when exposure to the insects is prevented, although 
in some instances it may be necessary to use systemic 
glucocorticoids to induce remission.

3.21

Fig. 3.21  Feline mosquito bite hypersensitivity 
(photo courtesy of K Mason).

3.20

Fig. 3.20  Well-demarcated eosinophilic granulomas 
following insect bites in a German Shepherd dog. 
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Key points
•• Control of the condition is difficult unless 

exposure to insects is minimised.
•• Resolution of lesions generally occurs within a 

few days, provided that secondary infection is 
not present and re-exposure has been prevented.

Reference
1	 Tiawsirisup S, Nithiuthai S, Kaewthamasorn M. 

Repellent and adulticide efficacy of a combination 
containing 10% imidacloprid and 50% permethrin 
against Aedes aegypti mosquitoes on dogs. Parasitol Res 
2007; 101: 527–531.

PEMPHIGUS FOLIACEUS

Definition
Pemphigus foliaceus (PF) is an autoimmune disease 
in which autoantibodies are directed against compo-
nents of the epidermis, resulting in acantholysis and 
subcorneal vesicle formation.

Aetiology and pathogenesis
Autoantibody (IgG) is formed against desmocollin-1,1 
a component of desmosomes, which are respon-
sible for cell-to-cell cohesion. Most cases of PF are 
idiopathic, although the disease may also be drug 
induced. Drugs associated with PF in dogs include: 
topical metaflumizone/amitraz products, topical 
fipronil/amitraz/S-methoprene products, topical 
dinotefuran/pyriproxyfen/permethrin products2,3 
and antibiotics. Antibiotics, methimazole and vac-
cines can trigger PF in cats. Drug-triggered PF 
usually resolves after the drug is withdrawn; drug-
induced PF, in contrast, will persist after drug 
withdrawal. 

Clinical features
PF most commonly affects middle-aged to older 
animals, but young animals and puppies have been 
reported. Collies, Spaniels, Chows, Newfoundlands 
and Akitas are predisposed. No sex predilection has 
been recognised.

Dogs may develop large pustules, erosions and 
crusts on the face (particularly the concave aspect 
of the pinnae, periocular region and nasal pla-
num), paw pads and/or trunk. Pruritus may or may 
not be present, but may be severe in some cases 
(Figs. 3.22–3.25).

PF in cats is characterised by pustules, ero-
sions and crusting on the pinnae, face and/or 
nailbeds (Fig.  3.26). Caseous debris may also be 
present around the nails (Fig. 3.27). There is often 

3.22

Fig. 3.22  Extensive pustules and crusts affecting the 
nose and periocular skin in an English Springer Spaniel.

3.23

Fig. 3.23  Pustules and crusts on the ventral pinna of 
a Miniature Schnauzer; this dog also had a suppurative 
otitis externa secondary to lesions in the ear canals.

Ve
tB

oo
ks

.ir



Chapter 382

mild-to-moderate scaling on the pads (Fig. 3.28). 
Pruritus is usually absent, but lesions of the claw fold 
may be painful.

Lesions on the nasal planum, oral cavity and 
mucocutaneous junctions, and nail loss and dystro-
phy are rare. 

Complications include fever, weight loss, lethargy 
and anorexia in pets that have widespread lesions. 
Concurrent dermatophytosis, demodicosis and sec-
ondary pyoderma may also be present.

Differential diagnoses
•• Superficial pyoderma.
•• Trichophyton spp. dermatophytosis.
•• Zinc-responsive dermatosis.
•• Actinic dermatosis.
•• Epitheliotrophic lymphoma.
•• Drug eruption.
•• Discoid lupus erythematosus.
•• Systemic lupus erythematosus.
•• Superficial necrolytic dermatitis.

3.24

Fig. 3.24  Severe hyperkeratosis, scaling and crusting 
of the footpads in a Cavalier King Charles Spaniel. 

3.25

Fig. 3.25  Irregular and coalescing pustules in a 
Newfoundland; unlike staphylococcal pyoderma the 
pustules do not expand and there are no epidermal 
collarettes. 

3.26

Fig. 3.26  Perioral, periocular and pinnal alopecia 
and crusts in a domestic short-haired cat; the 
pemphigus foliaceus was triggered by a multi-valent 
vaccine.

3.27

Fig. 3.27  Caseous purulent exudate from the 
claw sheath – this is highly suggestive of pemphigus 
foliaceus in cats, and cytology of the exudate will reveal 
numerous neutrophils and acantholytic keratinocytes.
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Diagnosis
The hallmark of PF is acantholytic keratinocytes 
and these can be identified on cytology (Fig. 3.29) 
and on histology. Trichophyton mentagrophytes and 
exfoliative staphylococcal pyoderma are the primary 
differentials for PF because acantholytic keratino-
cytes can also occur in these conditions. 

A direct impression smear from under a moist 
crust or a pustule will reveal numerous non-
degenerate neutrophils, acantholytic keratino-
cytes and sometimes eosinophils. Bacteria may be 
present, but there are generally many more neu-
trophils than are present in the typical pyoderma. 
Careful consideration of the clinical signs will 
help differentiate exfoliative staphylococcal pyo-
derma from PF4 (Table 3.8).

The punch biopsy technique is appropriate for 
diagnosing PF. The skin should not be shaved or 
cleaned before obtaining the biopsy, and crusts 
should not be removed. Skin devoid of epithe-
lium should not be biopsied because epithelium is 
required for a histological diagnosis. Moist, tightly 
adhered crusts or intact pustules are the ideal lesions 
to biopsy. Periodic acid–Schiff (PAS) or Grocott–
Gomori silver stains should be requested to evaluate 
the sample for fungal elements. 

Treatment5

The first step in treatment should be to discontinue 
topical flea/tick preventives that have been associ-
ated with PF. Other suspect drugs should also be 
stopped – where treatment is necessary a different 
class of drug should be used. Secondary infections 

Table 3.8  �Differentiating exfoliative staphylococcal 
pyoderma from pemphigus foliaceus (PF)

FEATURE PF PYODERMA

Symmetrical facial and periocular lesions + −

Medial pinna affected + −

Footpads affected + −

Trunk initially affected ± +

Irregular, polycyclic or annular pustules + −

Coalescing pustules + −

Non-follicular pustules + ±

Flaccid pustules + ±

Turgid pustules − ±

Epidermal collarettes − +

Expanding collarettes and lesions − +

Pallisading crusts + −

Moist erosions + −

3.28

Fig. 3.28  Characteristic round-to-oval shallow 
erosions and scaling on the footpads of a Himalayan 
cat with pemphigus foliaceus. 

3.29

Fig. 3.29  Neutrophils, eosinophils and acantholytic 
keratinocytes in an impression smear from an intact 
pustule (Diff-Quik®; ×400). Similar findings are seen 
in impression smears from the underside of fresh 
crusts or from erosions.
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should be treated when starting immunosuppressive 
therapy. 

Treatment has two aims: the rapid induction of 
remission and then maintenance of clinical remis-
sion. Aggressive steroid therapy to achieve remis-
sion is warranted in severe cases. Prednisolone at 
2.2  mg/kg po per day until remission and then 
slowly tapering to maintenance over several months 
is the traditional therapy. Many dogs with PF 
will respond favourably to glucocorticoids com-
bined with azathioprine (azathioprine should not 
be used in cats). Azathioprine may take several 
weeks to reach maximum effect, so the glucocor-
ticoid should be tapered slowly over the course of 
2 months. The maintenance dose of glucocorticoid 
should be administered every other day to decrease 
risk of long-term side effects. Methylprednisolone 
may cause less polyuria and polydipsia than predni-
sone, and should be considered in affected patients. 
Topical steroids can be used as adjunct and main-
tenance therapy in some animals. Glucocorticoids 
can also be combined with other steroid-sparing 
drugs such as ciclosporin, chlorambucil, mycophe-
nolate mofetil or tetracycline-class drugs, and nia-
cinamide. (See Immunosuppressive Drug Therapy 
Table, page 289.)

High-dose pulse therapy of glucocorticoids4 for 
one to three cycles is highly effective. In dogs, this 
involves 10 mg/kg of prednisolone q24 h for 3 days, 
followed by 1 mg/kg q24 h for 4 days. An alternative 
in cats is to use 1 mg/kg of dexamethasone for 3 days 
followed by 0.1 mg/kg for 4 days. Some patients will 
have long periods of remission and can be main-
tained with infrequent glucocorticoid pulses. 

Feline PF should be treated with prednisolone or 
methylprednisolone. Dexamethasone can be used 
for refractory cases. The clinician should bear in 
mind that dexamethasone is the most diabetogenic 
steroid in cats and maintenance therapy should be 
given once to twice weekly. Ciclosporin is an effec-
tive steroid-sparing drug in most cases, although it 

may take 2–8 weeks to reach maximum effect, and 
so should be started together with steroids and the 
steroids tapered. Ciclosporin alone may effectively 
control PF in some cats. Chlorambucil is effective 
and well tolerated in cats, and can be used as sole 
therapy. 

The prognosis is guarded for patients that do not 
respond to or cannot tolerate initial therapy with 
glucocorticoids. The prognosis is good for patients 
that respond easily to therapy and that can be con-
trolled with low doses of medication.

Key points
•• Most patients require life-long management of PF.
•• Pyoderma can occur in dogs with PF. The 

clinical signs, cytology and/or culture id required 
to differentiate pyoderma from a PF flare. 

•• Significant improvement of lesions should be 
observed within 2 weeks.
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TRICHOPHYTON MENTAGROPHYTES 
DERMATOPHYTOSIS

Definition
Trichophyton mentagrophytes is a fungus found in soil 
that can cause a superficial pustular dermatophytosis 
in mammals. 

Aetiology and pathogenesis
T. mentagrophytes is contracted through contact with 
infected soil or mammals (especially rodents). T. men-
tagrophytes invades the epidermis and hair follicle. The 
fungus releases proteolytic enzymes that recruit neu-
trophils and induce acantholysis of epithelial cells.1 

Clinical features
T. mentagrophytes results in a crusting, pustular derma-
tosis. Any area of the skin may be affected, but the ears, 
face and trunk are especially prone. Paronychia can be 
seen in dogs that dig in contaminated soil. Lesions may 
appear identical to canine PF, and dogs with pemphi-
gus may have concurrent dermatophytosis. Pruritus 
varies, but many cases are strongly pruritic.

Differential diagnoses
•• Pemphigus foliaceus.
•• Pyoderma (note that a secondary pyoderma can 

complicate the dermatophytosis).

Diagnosis
T. mentagrophytes may be diagnosed via fungal cul-
ture of hairs on dermatophyte test medium (DTM). 
T. mentagrophytes does not fluoresce with a Wood’s 
lamp. Fungal elements may be observed among 
hairs and skin cells on hair plucks and skin scrapes. 
Acantholytic keratinocytes may also be observed on 
impression smears obtained from under crusts or 
pustules. In addition fungal hyphae may be observed 
on skin biopsy, and will be highlighted if special 
stains are requested. 

Treatment
See Dermatophytosis, page 115.

Key points
•• May appear clinically identical to pemphigus 

foliaceus.
•• Lesions should resolve within 2–6 weeks 

depending on severity and comorbidities. 

Reference
1	 Olivry T, Linder KE. Dermatoses affecting 

desmosomes in animals: a mechanistic review of 
acantholytic blistering skin diseases. Vet Dermatol 
2009; 20: 313–326.

IDIOPATHIC EAR MARGIN VASCULITIS 
(Proliferative thrombovascular necrosis of the pinna)

Definition
Idiopathic ear margin vasculitis is a rare disease 
characterised by ulcerative lesions localised to the 
tips and margins of the pinnae.

Aetiology and pathogenesis
The pathogenesis of this disease is unknown. 
However, it is probably an immune-mediated vas-
culitis caused by immune-complex disease (type III 
hypersensitivity). Triggers may include drugs, sup-
plements, adverse reaction to food, tick-borne dis-
ease and vaccination.

Clinical features
Dachshunds and Chihuahuas are predisposed to this 
condition, but other breeds may also be affected. 
Too few cases have been documented to determine 
whether there is an age or sex predisposition. Affected 
animals first develop alopecia along the margins of 
the pinna. Then, skin in focal areas (0.2–2.0  cm) 
along the very edge of the pinna becomes dark-
ened and slightly thickened, and undergoes necro-
sis resulting in ulcers (Figs. 3.30, 3.31).1 Typically, 
both ears are involved and each will have from one 
lesion to eight lesions. Occasionally, 0.2- to 0.5-cm 
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ulcers will be noted on the inner aspects of the pinna. 
No other skin lesions or systemic signs are present. 
The ulcers will slowly enlarge if left untreated. 
Often the necrotic skin will slough and result in an 
irregular, punched-out appearance to the ear mar-
gin. In severe cases, chondritis also occurs. 

Differential diagnoses
•• Immune-mediated vasculitis secondary to other 

diseases.
•• Frostbite.
•• Cold agglutinin disease.
•• Cryoglobulinaemia.
•• Trauma from shaking the head due to chronic 

otitis.
•• Sarcoptic mange.

Diagnosis
The presence of vasculitis in other body organs must 
be ruled out with a thorough physical exam, com-
plete blood count, serum biochemistry and urinal-
ysis. Underlying causes of vasculitis such as drugs, 
supplements, adverse reaction to food, tick-borne 
disease and vaccination should also be investigated.2 

Once systemic vasculitis and underlying causes 
have been ruled out, a diagnosis of idiopathic ear 
margin vasculitis can be made. In atypical cases, 
the diagnosis can be confirmed with biopsy. Several 
biopsies may be necessary to demonstrate the clas-
sic leukocytoclastic pattern of vasculitis, and often 
biopsies are not diagnostic. 

Treatment
Ear margin vasculitis is a condition that is controlled 
rather than cured.

The following drugs have been advocated 
for the treatment of ear margin vasculitis (see 
Immunosuppressive Drug Therapy Table, page 289).

•• Sulfasalazine (10–20 mg/kg po q8 h). Once 
controlled the dose can be reduced to q12 h 
or q24 h. Side effects of this drug include 
keratoconjunctivitis sicca and hepatotoxicity, so 
animals should be monitored using Schirmer’s 
tear test and liver enzyme tests. Improvement 
should be observed within 2–4 weeks. The dose 
frequency should be reduced to the least amount 
that prevents recurrence of lesions.

3.313.30

Figs. 3.30, 3.31  Early lesions of proliferative thrombovascular necrosis of the pinna in a Papillion with 
alopecia, swelling and purpura of the pinna margins (Fig. 3.30). Later lesions of proliferative thrombovascular 
necrosis of the pinna in a Papillion with necrosis, eschar and sloughing of the tip of the pinna (Fig. 3.31).
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•• Tetracycline and niacinamide (250 mg of each 
drug po q8 h in dogs <10 kg and 500 mg of each 
drug po q8 h in dogs >10 kg; doxycycline or 
minocycline 5–10 mg/kg po q12 h may be used 
instead of tetracycline). Improvement may take 
8–12 weeks to occur. Side effects are minimal 
and typically limited to gastrointestinal upsets.

•• Pentoxifylline (15–25 mg/kg po q8–12 h). 
Improvement may take 8 weeks to occur. Side 
effects are minimal and typically limited to 
gastrointestinal upsets.

•• Prednisone, prednisolone or methylprednisolone 
(1.0–4.0 mg/kg po q12 h) may also result in 
resolution of lesions. Steroids may be used 
temporarily while waiting for another treatment 
to take effect. Improvement should be observed 
within 10 days.

•• Ciclosporin (5–10 mg/kg po q24 h). 
Improvement should be observed within 
4 weeks and may take 8 weeks to reach 
maximum effect. The dose frequency should 
be reduced to the lowest that prevents 
recurrence of lesions. Side effects are minimal 
and typically limited to gastrointestinal upsets, 
gingival hyperplasia, hirsutism and rarely 
papillomatosis. 

Tissues do not fill back in after undergoing 
necrosis, so the ear margins will still have punched-
out areas present even with successful treatment. 
In most cases the condition is controlled rather 
than cured. Surgery may be necessary to remove 
necrotic tissue. 

Key points
•• The clinician must rule out systemic vasculitis.
•• Resolution of lesions generally occurs within 

2–4 weeks, although cartilage that has necrosed 
will not regrow.

References
1	 Morris DO. Ischemic dermatopathies. Vet Clin North 

Am Small Anim Pract 2013; 43: 99–111.
2	 Innerå M. Cutaneous vasculitis in small animals. 

Vet Clin North Am Small Anim Pract 2013; 43: 
113–134. 

SOLAR DERMATITIS 
(Actinic keratosis)

Definition
Solar dermatitis results from prolonged exposure to 
ultraviolet (UV) light. 

Aetiology and pathogenesis
Prolonged exposure to UV light results in epithe-
lial cell apoptosis and inflammation. Lesions vary in 
severity but may progress to include haemangiomas, 
squamous cell carcinomas and basal cell carcinomas.1

Clinical features
Both dogs and cats are affected, especially those that 
have lightly coloured sparse hair and spend extended 
time in the sun. Variable degrees of pruritus, ery-
thema, fibrosis and alopecia may develop.

In cats, the margins of the pinnae are particularly 
susceptible and often become thickened with fine 
scaling (Fig. 3.32). Scarring, curling, crusting and 
cutaneous horns of the distal pinnae may be noted. 
The eyelids and nose are also commonly affected. 
Squamous cell carcinoma may develop in chronic 
lesions.2 

In dogs the most common site of sun damage is 
the rostral face, immediately caudal to the planum 
nasale (Fig. 3.33). In dogs that habitually sleep in 
the sun, lesions may develop on the lower flank, ven-
trum, scrotum and limbs. The affected skin is char-
acterised by erythema, fibrosis, macules, fine scale 
and progressive alopecia. Comedones, furunculosis, 
pruritus and vasculopathy may also develop. 

Many cases become secondarily infected with 
staphylococcal bacteria. 

Differential diagnoses
•• Demodicosis (when comedones are present).
•• Dermatophytosis.
•• Superficial pyoderma.
•• Pemphigus foliaceus or erythematosus (when 

crusts are present).
•• Discoid lupus erythematosus.
•• Atopic dermatitis when pruritic.
•• Cutaneous neoplasia (squamous cell carcinoma).
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Diagnosis
Observation that lightly pigmented skin is affected 
whereas adjacent pigmented skin is unaffected is very 
suggestive of an actinic dermatosis. Microscopic 
examination of skin scrapings will rule out demodi-
cosis. Fungal culture will rule out dermatophytosis. 
Skin biopsy samples will reveal changes consistent 
with actinic dermatitis (e.g. superficial dermal fibro-
sis and follicular keratosis).

Treatment
Early lesions may resolve spontaneously when expo-
sure to sunlight is prevented. Chronic or severe 
lesions should be surgically removed to alleviate pru-
ritus and prevent malignant transformation. A CO2 
laser or cautery is an effective way to remove mul-
tiple, small lesions. 

Firocoxib administered 5  mg/kg po q24  h 
improves and even resolves lesions in some dogs, 
and should be used when removal of lesions is not 
possible.3 

Secondary pyoderma is often present and con-
tributes significantly to crusting, inflammation and 
pruritus (see Pyoderma, page 65).

Sun avoidance must be instituted to prevent fur-
ther lesions from developing. Solar suits and sun-
screen are useful when sun exposure is unavoidable. 
High-factor (SPF 50+), water- and sweat-resistant 
products should be used. 

Key points
•• Neoplastic transformation may occur.
•• White-haired cats and dogs and are particularly 

susceptible.
•• Pyoderma is often present. 

References
1	 Saridomichelakis MN, Day MJ, Apostolidis KN, 

Tsioli V, Athanasiou LV, Koutinas AF. Basal cell 
carcinoma in a dog with chronic solar dermatitis. 
J Small Anim Pract 2013; 54: 108–111.

2	 Friberg C. Feline facial dermatoses. Vet Clin North Am 
Small Anim Pract 2006; 36: 115–140.

3	 Albanese F, Abramo F, Caporali C, Vichi G, Millanta 
F. Clinical outcome and cyclo‐oxygenase‐2 expression 
in five dogs with solar dermatitis/actinic keratosis 
treated with firocoxib. Vet Dermatol 2013; 24: 606–
e147.

3.32

Fig. 3.32  Actinic keratosis in a cat with erythema, 
scaling, thickening and curling of the pinnae.

3.33

Fig. 3.33  Chronic UV light damage on the 
ventral abdomen of a Collie cross with erythema, 
lichenification and scaling.
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FELINE SQUAMOUS CELL 
CARCINOMA IN SITU 

Bowen’s disease, bowenoid in-situ carcinoma, feline 
papillomaviral plaques

Definition
Feline Bowen’s disease is a preneoplastic lesion asso-
ciated with papillomavirus (see page 255).

Aetiology and pathogenesis
Many cats have papillomavirus present within nor-
mal skin.1 In some cats, the papillomavirus causes 
formation of crusts and plaques. Sun exposure 
may also be a factor in the development of lesions. 
Lesions generally do not resolve spontaneously and 
may eventually progress to squamous cell carci-
noma. The lesion is defined histologically as Bowen’s 
disease if it is confined to the epidermis. Squamous 
cell carcinoma is diagnosed if the lesion extends into 
the dermis. Most cases do not progress to squamous 
cell carcinoma.2

Clinical features
Lesions occur in middle-aged to older adult cats.3 
Lesions are characterised by tightly adherent, multi-
focal, variably sized, variably pruritic, scaly plaques 
and crusts. Lesions tend to occur on the head, neck 
and trunk. The pruritus is poorly responsive to 
glucocorticoids. 

Differential diagnoses
•• Hypersensitivity dermatitis. 
•• Eosinophilic plaques.
•• Feline ulcerative dermatitis.
•• Ectoparasites.
•• Dermatophytosis.
•• Pemphigus foliaceus.
•• Squamous cell carcinoma.

Diagnosis
The typical history is acute onset of pruritic plaques 
and crusts in an older cat. Skin cytology, skin 

scrapings, fungal culture and mite trials are useful 
to rule out differentials. Diagnosis is achieved with 
a skin biopsy. 

Treatment
Imiquimod cream applied every other day until res-
olution of lesions, then as needed to prevent recur-
rence, is effective in many cases. An Elizabethan 
collar should be used to prevent ingestion of the 
medication. Some cats develop cutaneous irritation 
when imiquimod is applied, which can be managed 
by reducing the volume and frequency of appli-
cation. Resolution of lesions should be achieved 
within a month. Some cats do not respond to or do 
not tolerate imiquimod. An alternative treatment 
is surgical removal, cautery or CO2 laser ablation 
of lesions. Although this is an effective treatment 
for lesions that are visible at the time of the proce-
dure, additional lesions develop in other areas of 
the skin as time goes on. Some affected cats require 
treatment of lesions every 6–12 months. Drugs 
with the potential to exacerbate the progression to 
neoplasia (e.g. ciclosporin and oclacitinib) should 
be avoided. 

Key points
•• This condition can be confused with 

hypersensitivity dermatitis. Histopathology is 
important for diagnosis.

•• Concern for squamous cell carcinoma should 
arise if lesions become erythematous, ulcerated 
or swollen.
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FACIAL DERMATITIS OF PERSIAN 
AND HIMALAYAN CATS 

Dirty face syndrome

Definition
Facial dermatitis of Persian and Himalayan cats 
is characterised by the accumulation of dark waxy 
debris around the eyes, facial folds and chin.

Aetiology and pathogenesis
This is an inflammatory condition with an unknown 
pathogenesis. The waxy debris is thought to origi-
nate from the sebaceous glands.1

Clinical features
Lesions are characterised by the accumulation of 
a black, waxy, tightly adherent material that mats 
the hair of the chin, perioral and periocular facial 
fold areas (Figs. 3.34, 3.35). Affected areas may 
have varying degrees of erythema, which may be 
associated with pruritus when it becomes severe.1 
A bilateral erythematous otitis with accumulation of 
black waxy debris is seen in many cases.1 Malassezia 
spp. and bacteria are frequently found in impression 
smears from affected areas, although these are most 
likely to be secondary to the underlying scaling. 
Submandibular lymphadenopathy may develop in 
some cats.1 The age of onset varies from 10 months 
to 6 years.1 Persian and Himalayan cats are predis-
posed but it may also occur in other breeds. 

Differential diagnoses
•• Demodicosis.
•• Feline acne.
•• Dermatophytosis.
•• Hypersensitivity dermatitis.
•• Herpesvirus dermatitis.

Diagnosis
Diagnosis is based on history and clinical findings. 
Surface cytology, skin scrapings and dermatophyte 
culture are necessary to determine if secondary 
infection is present and to rule out other diseases. If 
pruritus is present, the patient should be worked up 
for hypersensitivity dermatitis (see page 41) before 
assuming a diagnosis of idiopathic facial dermatitis.

Treatment
Treatment and prevention of bacterial and yeast 
infections may be sufficient to control signs in some 
patients. Cleaners and ointments designed for ear 
infections can often be used to clean and treat the 
face, facial folds and chin. The selection of such a 
product should be based on surface cytology find-
ings. Ciclosporin (5–7 mg/kg po q24–48 h) is effec-
tive in some cats. Tacrolimus 0.1% ointment applied 
q12 h and then tapered to lowest effective frequency 
can also be effective.2

Key point
•• This is a condition that is generally controlled, 

but not cured. 

3.353.34

Figs. 3.34, 3.35  A Persian cat suffering from facial dermatitis, with severe lesions affecting the rostral chin 
(Fig. 3.34) and face (Fig. 3.35). 
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FELINE THYMOMA-ASSOCIATED DERMATOSIS

Definition
Thymoma-associated dermatitis is a rare paraneo-
plastic condition in cats. 

Aetiology and pathogenesis
This is a paraneoplastic condition associated with a 
primary tumour of the thymus gland.

Clinical features
Thymoma-associated dermatitis occurs in older 
adult cats and is characterised by generalised, non-
pruritic, scaling dermatitis and alopecia. Crusts may 
or may not be present. There may be a secondary 
malassezia dermatitis. Affected cats may also experi-
ence systemic signs such as lethargy, anorexia and 
weight loss.1 

Differential diagnoses
•• Ectoparasites.
•• Dermatophytosis.
•• Sebaceous adenitis.
•• Mural folliculitis.
•• Feline leukaemia virus (FeLV) or feline 

immunodeficiency virus (FIV) dermatitis.
•• Drug eruption.
•• Paraneoplastic alopecia.

Diagnosis
Surface cytology, skin scrapings, mite trials and fun-
gal cultures are useful for ruling out ectoparasites 
and dermatophytosis. Skin biopsy2 combined with 
thoracic radiographs or other mediastinal imaging is 
diagnostic for thymoma-associated dermatitis. 

Treatment
Surgical excision of the thymoma is the most widely 
described treatment. The prognosis is guarded, but 
many cats can be cured with surgery.3

Key point
•• A rare skin disease that should be considered 

when other more common differentials have 
been excluded.
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CHAPTER 4

ALOPECIC DERMATOSES

NON-PRURITIC ALOPECIA

Non-pruritic alopecias can be divided into focal/
multi-focal alopecia or symmetrical/diffuse alopecia 
(for the clinical features associated with these alope-
cias see Tables 4.1 and 4.2). 

The general approach to non-pruritic alope-
cia is illustrated in Fig. 4.1. A trichogram should 
always be performed to assess the relative amounts 
of anagen and telogen hairs, shaft abnormalities 
and broken hairs. Hair plucks, adhesive tape-
strips, deep skin scrapings and/or faecal examina-
tion can be used to confirm demodicosis. Cytology 
should be performed to detect Malassezia spp. 

and bacteria, and Wood’s lamp examinations, hair 
plucks and fungal cultures can be used to rule out 
dermatophytosis. 

Screening tests can be used to look for evidence 
of endocrinopathies and metabolic conditions. In 
dogs the most common endocrinopathies are hypo-
thyroidism and hyperadrenocorticism, but these 
are much less frequent in cats. Specific endocrine 
tests and/or diagnostic imaging (e.g. for Sertoli cell 
tumours and paraneoplastic alopecia) can be used to 
confirm the diagnosis. 

Skin biopsies can be used to diagnose hair cycle 
disorders, vasculopathies, follicular dysplasias and 
immune-mediated conditions.

Table 4.1  Clinical features of alopecias

FOCAL-TO-MULTI-FOCAL ALOPECIA SYMMETRICAL TO DIFFUSE ALOPECIA

Single or multiple non-symmetrical lesions Multiple symmetrical, diffuse or generalised lesions

Well demarcated Often poorly demarcated with the alopecia merging into the normal coat

Usually complete alopecia Usually partial to diffuse hair loss; areas of complete alopecia are 
surrounded by areas of partial hair loss

Underlying skin normal to inflamed (scarring atrophy can 
be seen in vasculitis)

Underlying skin normal to atrophic

Lace-like postinflammatory hyperpigmentation Macular to complete hyperpigmentation

Rest of the coat usually normal Rest of the coat usually dry, dull and scaling
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Table 4.2  Differential diagnosis of alopecia

FOCAL-TO-MULTI-FOCAL ALOPECIA SYMMETRICAL OR DIFFUSE ALOPECIA

INFECTIOUS/PARASITIC

Staphylococcal pyoderma

Demodex spp.

Dermatophytosis

Leishmania spp.

IMMUNE MEDIATED

Dermatomyositis

Alopecia areata

Vasculitis

Lymphocytic mural folliculitis (cats) Lymphocytic mural folliculitis (cats)

ENDOCRINE/METABOLIC

Steroid injection site Hyperadrenocorticism

Hypothyroidism

Sex hormone dermatoses

Telogen effluvium/anagen defluxion

Paraneoplastic alopecia Paraneoplastic alopecia

NEOPLASIA

Epitheliotrophic cutaneous T-cell lymphoma Epitheliotrophic cutaneous T-cell lymphoma 

CONGENITAL/HEREDITARY

Keratinisation defects

Sebaceous adenitis

Follicular dysplasias (including colour dilute and black hair 
follicular dysplasia)

Follicular dysplasias (including colour dilute and black hair 
follicular dysplasia)

Congenital alopecias (including pattern baldness) Congenital alopecias (including pattern baldness)

MISCELLANEOUS

Postclipping alopecia Cyclical flank alopecia

Scars Alopecia X

Traction alopecia (e.g. rubber bands, ties)
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ALOPECIA X

Definition
Alopecia X is a hair cycle disorder of dogs charac-
terised by non-pruritic alopecia and hyperpigmen-
tation on characteristic areas of the body in breeds 
with dense undercoats.

Aetiology and pathogenesis
Alopecia X is a hair cycle disorder that occurs 
because of a hormone abnormality. The exact type 
of abnormality remains unclear, but androgen hor-
mones appear to play a role.1 The abnormality may 
be with either circulating hormones or the hormone 
receptors that reside on the hair follicle.1 

Clinical features
Pomeranians, Chow Chows, Siberian Huskies, 
Keeshonds, Samoyeds, Alaskan Malamutes and 

Miniature Poodles are predisposed. Most dogs are 
affected between 1 and 2 years of age, although it may 
also affect older dogs. Either sex may be affected and 
the dermatosis may occur before or after neutering. 
The clinical signs include symmetrical, non-pruritic 
alopecia and eventual hyperpigmentation of the trunk, 
caudal thighs and neck (Figs. 4.2, 4.3). Occasionally, 
mild secondary seborrhoea and superficial pyoderma 
are present. Affected dogs do not have systemic signs. 

Differential diagnoses
•• Hypothyroidism.
•• Hyperadrenocorticism.
•• Sex hormone endocrinopathies.
•• Follicular dysplasia.
•• Cyclic flank alopecia.
•• Telogen or anagen defluxion.

History and clinical
examination

Biopsy
Abdominal or 

thoracic imaging
Speci�c

endocrine tests

Focal or multi-focal alopecia Symmetrical to di�use alopecia

•  Hair plucks/trichograms
•  Skin scrapes
•  Cytology
•  Faecal parasite exam
•  Biopsy

•  CBC
•  Serum biochemistry
•  Total T4/TSH
•  Urinalysis

•  CBC
•  Serum biochemistry
•  Total T4/TSH
•  Urinalysis

Appropriate further investigation and treatmentAppropriate further investigation and treatment

Fig. 4.1  General approach to non-pruritic alopecia. (CBC, complete blood count; TSH, thyroid-stimulating 
hormone.)
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Diagnostic tests
The diagnosis of alopecia X is based on the his-
tory and physical examination, and ruling out other 
endocrinopathies and follicular dysplasias. A com-
plete blood count, serum chemistry, urinalysis and, 
if necessary, endocrine testing should be performed 
to rule out hypothyroidism and hyperadrenocorti-
cism. Skin scrapings and surface cytology should be 
performed to rule out demodicosis and secondary 
pyoderma in appropriate cases.

Skin biopsies reveal many telogen hairs, epider-
mal pigmentation and trichilemmal keratinisation.2 
These findings can be found to a certain degree in 
other hair cycle disorders so must be interpreted 
in light of clinical signs and blood work. Regrowth 
of hair at the biopsy sites is fairly consistent in 
alopecia X. 

Measurement of sex hormones is of limited value 
because no consistent abnormality has been docu-
mented, and some affected dogs have normal levels.3 

Treatment
Various treatment modalities are available, but none 
is effective in all cases. As alopecia X is purely cos-
metic and the health of affected dogs is not impaired, 
monitoring without treatment is a reasonable treat-
ment option. Nevertheless, many owners find the 
condition distressing and will seek treatment. 

Melatonin is a common treatment for affected 
dogs. It is widely available, generally inexpensive, 

and dogs tolerate it very well. Melatonin induces 
hair growth in approximately 40% of affected dogs. 
Responders will grow hair within 3–4 months of 
starting treatment. Treatment can be continued 
indefinitely. The dose is generally 1–2 mg/kg po 
q12 h,4 although higher doses have been used.

Castration leads to hair regrowth in at least 40% 
of affected dogs,5 but is irreversible and not accept-
able to some owners. Deslorelin (4.7  mg per dog) 
subcutaneous implants have been shown to regrow 
hair in 75% of intact male dogs.5 Implants should 
be administered to male dogs only, because it has 
not proven efficacious in female dogs. Responders 
will grow hair within 2–3 months of receiving the 
implant.5 Treatment can be repeated after 6 months 
if needed to promote further hair growth. 

Microneedling was effective in two dogs in a 
recent case report.6 The dogs were anaesthetised and 
1.5- to 2.5-mm Dermaroller® devices were used to 
abrade the alopecic skin to the point of slight capil-
lary bleeding. Hair regrowth occurred 5 weeks after 
treatment in both cases.6 Microneedling should not 
be recommended as a routine treatment for alo-
pecia X until more evidence for efficacy has been 
documented. 

Oral trilostane was found to result in hair 
regrowth within 4–8 weeks in 85% of cases in 
one  study.7 Trilostane can be administered at a 
dose of 1.25–2.75 mg/kg po with food q12  h.8 If 
no hair regrows after 4–6 months, the dose can 

4.3

Fig. 4.3  Alopecia and hyperpigmentation over the 
trunk of a Chow with alopecia X (photo courtesy of 
Pat McKeever).

4.2

Fig. 4.2  Alopecia and hyperpigmentation of the 
neck, trunk and tail of a Pomeranian with alopecia X 
(photo courtesy of Pat McKeever).
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be doubled.7 The dose can be decreased to two 
or three times per week in some cases once the 
desired hair coat has been achieved.7 Frequent 
monitoring and caution are necessary when using 
trilostane because it may result in adrenal insuf-
ficiency. Owners should be instructed to stop 
treatment and administer prednisone if depres-
sion, inappetence, vomiting or diarrhoea occurs. 
Pre- and post-ACTH cortisol concentrations 
should be obtained periodically to monitor the 
dog.8 Cortisol levels return rapidly once trilostane 
administration has been stopped, and the drug can 
be reinstituted at a lower dose in 5–7 days. (See 
Hyperadrenocorticism, page 104.) 

Key points
•• As alopecia X is purely cosmetic, and the health 

of affected dogs is not impaired, monitoring 
without treatment is a reasonable option.

•• There is no one successful treatment option.
•• The prognosis for hair regrowth can be guarded. 
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CYCLICAL FLANK ALOPECIA 
(Seasonal flank alopecia, flank alopecia, recurrent flank alopecia)

Definition
Cyclical flank alopecia is a follicular dysplasia of 
dogs resulting in alopecia and hyperpigmentation in 
the flank regions.

Aetiology and pathogenesis
It is likely that there is some genetic predisposition 
to cyclical flank alopecia, because it is quite common 
in some breeds (e.g. Boxers, Bulldogs, Airedales and 
Schnauzers) but rare in others (including German 
Shepherd dogs, Spaniels and Arctic breeds). There 
is no age predisposition, although the mean age of 
onset is about 4 years.1,2 The seasonal nature of the 
condition and the fact that it is more common north 

of the 45° latitude suggest that light exposure and 
changing photoperiod are important. Onset in most 
cases is associated with short photoperiod seasons, 
which are opposite in the northern and southern 
hemispheres. Paradoxically, lesions may develop 
during prolonged photoperiods, with partial or 
complete resolution during shorter photoperiods. In 
other cases, lesions develop and there is no resolution 
with changes in photoperiod. This latter scenario is 
more likely to occur in areas of the world that do not 
have well-defined seasons.1 Infrequently, multi-focal 
areas of interface dermatitis affecting alopecic skin 
may be observed, and the aetiology of this finding 
is unknown.
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Clinical features
Lesions are typically characterised by the onset of 
well-demarcated, irregular-to-serpiginous areas 
of alopecia in the thoracolumbar areas (Fig. 4.4). 
Occasionally, other areas such as the nose, ears, tail, 
back, cranial ribcage and perineum can be affected. 
The underlying skin is usually hyperpigmented 
but otherwise normal. Airedale Terriers can have 
widespread involvement of the back, with lesions 
extending down to the trunk. Dogs with interface 
dermatitis may exhibit small, circular to arcuate, 
multi-focal patches of scaling, erosions and crusting. 
These lesions may be mildly painful or pruritic.

Hair regrowth usually occurs in 3–8 months as 
the photoperiod lengthens. However, the extent 
of alopecia can vary from year to year. Regrowth 
can be complete or partial and may be lighter 
or darker in colour and have a different texture. 
Hyperpigmentation and/or alopecia may eventually 
become permanent.

Affected dogs have no systemic clinical signs and 
the rest of the skin and coat appears normal.

Differential diagnoses
•• Demodicosis.
•• Dermatophytosis.
•• Hypothyroidism.
•• Injection site alopecia.
•• Alopecia areata.
•• Follicular dysplasia.

Diagnosis
Diagnosis is based on history, clinical findings 
and ruling out other differentials. The history 
and clinical appearance are often diagnostic. 
Dermatohistopathology can be supportive, with fol-
licular atrophy, dysplastic follicles (which have infun-
dibular hyperkeratosis extending into the secondary 
follicles) and sebaceous ducts giving an ‘octopus’- 
or ‘witches’ foot’-like appearance. Infrequently, a 
multi-focal interface dermatitis may be seen. 

Treatment
As lesions are cosmetic and hair may regrow on 
its own, observation only is reasonable. Melatonin 
(3–12 mg/dog po q12 h for 4–6 weeks and then as 
needed) may stimulate hair regrowth in some dogs. 
Some dogs will not regrow hair despite receiv-
ing melatonin, and in others giving the melatonin 
4–6 weeks before the expected season seems to pre-
vent hair loss. 

Key points
•• The alopecia may recur annually or be 

permanent.
•• This condition is cosmetic only.
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4.4

Fig. 4.4  Well-demarcated alopecia, 
hyperpigmentation and focal scaling over the flanks of 
an English Bulldog with cyclical flank alopecia.
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TELOGEN AND ANAGEN DEFLUXION 

Definition
These are conditions of diffuse alopecia that occur 
because of a disruption in the normal hair cycle.

Aetiology and pathogenesis
The normal hair growth cycle follows exogen (expul-
sion of the old hair), anagen (active growth phase), 
catagen (transition phase) and telogen (resting phase).1 
A normal coat has hairs that are slightly offset from 
each other, so that they do not all shed at the same 
time. Growth therefore takes place in a mosaic pattern 
throughout the coat. Most dogs and cats have relatively 
short anagen phases and longer telogen phases (which 
is why they moult but do not need haircuts). Poodles 
and similar breeds have longer anagen phases, which 
is why they moult less but need haircuts. Some Arctic 
breeds can have very long telogen phases. 

Anagen defluxion is associated with an abrupt dis-
ruption in the anagen phase of the hair cycle. This 
is typically caused by a sudden and severe illness, 
often involving pyrexia or chemotherapy. The hair 
loss occurs within days of the stressful event. The 
disruption of anagen is so acute that the microscopic 
morphology of the hair changes, rendering them 
vulnerable to breaking and loss.

Telogen defluxion is a slower process. An ill-
ness, such as hypothyroidism or hyperadrenocorti-
cism, malnutrition or stress (including pregnancy, 
parturition and lactation) causes hairs to stay in 
telogen. Glucocorticoid administration can also 
synchronise the hairs into telogen. The hairs may 
be gradually lost through grooming and wear and 
tear, and are not replaced. More typically, there is 
a synchronous wave of exogen and hair loss when 
underlying diseases are treated and follicular activity 
begins again (typically within 1–3 months). 

Clinical features
Telogen and anagen defluxion result in diffuse, sym-
metrical, partial-to-complete alopecia, especially of 
the trunk. Telogen defluxion may also be particu-
larly marked in areas prone to wear and trauma. The 
coat can sometimes be ‘peeled’ off the skin in anagen 
defluxion. The underlying skin is usually normal 
(Fig. 4.5). 

Differential diagnoses
•• Hypothyroidism.
•• Hyperadrenocorticism.
•• Other metabolic and endocrine disorders.
•• Follicular dysplasia.

Diagnosis
Diagnosis is based on history and clinical findings 
(Figs. 4.6, 4.7). Appropriate diagnostics to rule out 
a systemic insult should be performed as indicated. 
Hair plucks reveal normal telogenised hairs or, with 
anagen defluxion, twisted and fractured dysplas-
tic hairs that often have prominent pinch points. 
Histopathological examination of skin biopsy sam-
ples will reveal dysplastic telogen hair follicles or new 
hairs in the hair shafts, but are not always diagnostic.

Treatment
Anagen and telogen defluxion self-cure in 1–6 months 
after the insult has been resolved. 

4.5

Fig. 4.5  Anagen defluxion after azathioprine 
treatment in a Miniature Poodle.
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Key points
•• The prognosis is generally good. 
•• Owners of Poodles and similar breeds should be 

warned that chemotherapy and cytotoxic drugs 
may induce hair loss. 
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HYPOTHYROIDISM

Definition
Hypothyroidism is a clinical syndrome associated 
with a failure of the thyroid glands to produce and 
release thyroid hormones. It is classified as primary, 
secondary or tertiary if the abnormality affects the 
thyroid gland, pituitary gland or hypothalamus, 
respectively.

Aetiology and pathogenesis
Most cases of hypothyroidism in dogs are due to 
lymphocytic thyroiditis or idiopathic follicular atro-
phy. Less commonly, hypothyroidism can be caused 
by pituitary neoplasia, which results in a thyroid-
stimulating hormone (TSH) deficiency. Rarely, con-
genital hypothyroidism may occur secondary to an 
iodine deficiency.1 Iatrogenic hypothyroidism can be 
caused by abruptly stopping prolonged inappropriate 
administration of levothyroxine, prolonged therapy 
with sulphonamides2 or thyroidectomy.

Hypothyroidism is very rare in cats, but naturally 
occurring congenital cases in kittens and iatrogenic 

cases after surgical or radioactive treatment for 
hyperthyroidism may be seen.

Clinical features
The clinical signs of canine hypothyroidism are 
extremely variable and may include both systemic 
signs and dermatological signs.1 The classic pre-
sentation is a bilaterally symmetrical truncal alope-
cia with thickened, hyperpigmented and cool skin 
(Figs. 4.8–4.10). Myxoedema is unusual except 
in advanced cases. Common dermatological prob-
lems include a dry, brittle coat, seborrhoea, scal-
ing, postclipping alopecia, hyperpigmentation and 
recurrent pyoderma (Figs. 4.11, 4.12). In others, 
alopecia may be restricted to the tail and dorsal 
nose (Figs. 4.13, 4.14). Some dogs have abnormally 
retained hair (hypertrichosis) rather than alopecia. 
Clinical hypothyroidism is rarely seen in dogs under 
2 years old. Congenital hypothyroidism is a rare 
condition that is also associated with disproportion-
ate dwarfism, dental abnormalities and cretinism. 

4.7

Fig. 4.7  Trichorrhexis nodosa in a hair pluck from a 
cat with anagen defluxion.

4.6

Fig. 4.6  Hair pluck from the dog in Fig. 4.5 with 
broken and distorted hairs.
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4.8

Fig. 4.8  Lethargy, tragic expression, periocular 
alopecia and fading of the coat in a hypothyroid cross-
bred dog.

Fig. 4.9  Alopecia and reddening of the coat on the 
neck of a hypothyroid cross-bred dog.

4.10

Fig. 4.10  Alopecia, hyperpigmentation and scaling 
on the flank of a hypothyroid Boxer.

4.11

Fig. 4.11  Acantholytic and exfoliative pyoderma 
with bullous impetigo and epidermal collarettes in a 
hypothyroid dog.

4.9
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Hypothyroidism can also be a component of pitu-
itary dwarfism. The clinical signs of hypothyroidism 
are as follows:

•• Common signs: thin, poor quality coat; alopecia 
(including postclipping alopecia); scaling; 
secondary pyoderma; demodicosis; lethargy; and 
weight gain.

•• Uncommon signs: neuromuscular disease; 
cretinism; ocular disorders; bradycardia; facial 
myxoedema (‘tragic face’) and hypothermia 
(‘heat-seeking’).

Differential diagnoses
•• Hyperadrenocorticism.
•• Alopecia X.
•• Sex hormone disorders including Sertoli cell 

tumour.
•• Sebaceous adenitis.
•• Colour-dilution alopecia.
•• Seasonal flank alopecia.
•• Telogen effluvium/anagen defluxion.
•• Pattern baldness.

Hypothyroidism may cause susceptibility to 
infections of the skin (e.g. superficial pyoderma, 
demodicosis and dermatophytosis). 

Diagnosis
Hypothyroidism is commonly overdiagnosed in 
dogs. The diagnosis of hypothyroidism is achieved 
with appropriate clinical signs (dermatological and 
systemic), supportive blood work and response to 
therapy. Screening tests are usually non-specific, 

4.14

Fig. 4.14  Hypothyroidism: focal alopecia of the 
dorsal nose in a Cavalier King Charles Spaniel.

4.13

Fig. 4.13  Alopecia of the ears in this hypothyroid 
Devon Rex cat.

4.12

Fig. 4.12  Alopecia of the tail in a Devon 
Rex cat with congenital hypothyroidism.
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but there may be anaemia, hypercholesterolaemia, 
hypertriglyceridaemia, hyperlipidaemia and elevated 
aspartate aminotransferase, alanine aminotransfer-
ase (ALT), alkaline phosphatase (ALP), creatinine 
kinase and fructosamine. A thyroid panels should 
demonstrate a low total thyroxine (T4), a low free T4 
and a high TSH.

A low normal total T4 is indicative of a euthy-
roid dog. A low total T4 has relatively poor specific-
ity as dogs with a non-thyroidal illness may have 
a transient low total T4 (euthyroid sick syndrome). 
Thyroid supplementation is not beneficial and may 
be harmful in these cases. There are many drugs 
and diseases that interfere with the diagnosis of 
hypothyroidism. Commonly used drugs that may 
influence thyroid testing include: glucocorticoids, 
phenobarbital, sulphonamides and carprofen. 
Free T4 tests are more specific and less prone to 
interference by drugs and concurrent conditions. 
Nevertheless, pyoderma and other conditions 
should be treated before assessing thyroid function. 

Low total or free T4 levels should be accompa-
nied by elevated TSH in primary hypothyroidism. 
However, TSH will be normal in up to 20% of cases. 
Thyroglobulin autoantibodies (TGAAs) may also be 
increased, particularly in lymphocytic thyroiditis.3 
However, not all dogs with elevated TGAAs will 
subsequently develop the disease. 

Treatment
Therapy involves lifelong administration of 
levothyroxine (l-thyroxine). The initial dose is 
0.02  mg/kg or 0.5 mg/m2 body surface area po 
twice daily. Dosing based on body surface area 
minimises underdosing of small dogs and overdos-
ing of large dogs. The dose should be adjusted fol-
lowing the results of 4- to 6-hour post-thyroxine 
dosing T4 levels. The T4 post-treatment sample 
should be near the upper end of the range. T4 test-
ing and dose adjustments should be performed at 
1, 2 and 3 months, and then every 3–6 months 
or as necessary in the long term. It is possible to 

switch many dogs to once-daily medication once 
the clinical signs have resolved. Signs of overdose 
include anxiety, restlessness, polyphagia, polydip-
sia, polyuria, weight loss and tachycardia. It may be 
necessary to use appropriate systemic and/or topi-
cal treatment to control secondary infections or 
demodicosis initially. 

The timeline for resolution of lesions is as 
follows:

•• Mentation and activity: 2–7 days.
•• Serum biochemical abnormalities: 2–4 weeks.
•• Dermatological abnormalities: 2–4 months.
•• Neurological abnormalities: 1–3 months.
•• Cardiac abnormalities: 1–2 months.
•• Reproduction abnormalities: 3–10 months.

Some dogs experience a massive shedding of 
hair and skin cells 1–2 months after initiation of 
thyroid supplementation. This represents the hair 
re-entering the active growth (anagen) phase as the 
dog becomes euthyroid. Old, resting (telogen) hairs 
are expelled (exogen) before the new anagen hairs 
become apparent. The shedding is normal and will 
resolve with time. 

Key points
•• Some drugs and disease may have an impact on 

thyroid testing.
•• Low normal total T4 does not indicate 

hypothyroidism.
•• A common cause of recurrent pyoderma.
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HYPERADRENOCORTICISM 
IN DOGS AND CATS 
(Cushing’s disease)

Definition
Hyperadrenocorticism (HAC or Cushing’s disease) 
is a constellation of symptoms that result from pro-
longed exposure to elevated serum cortisol concen-
trations, which may be spontaneous or iatrogenic.

Aetiology and pathogenesis
Most cases (80–85%) of spontaneous HAC in 
dogs are pituitary dependent (PDH): functional 
adenomas of the anterior pituitary secrete adreno-
corticotrophic hormone (ACTH), resulting in adre-
nocortical hyperplasia. Of cases 15–20% are due 
to adrenal neoplasia, although this figure may be 
slightly higher in larger breed dogs. HAC is rare in 
cats, although iatrogenic and spontaneous cases with 
a similar proportion of PDH and adrenal tumours to 
dogs are seen.

Most cases of iatrogenic HAC result from long-
term administration of glucocorticoid either orally 
or by depot injection. The risk of inducing iatrogenic 
HAC is dose and duration related, and may be mini-
mised by administering oral prednisone (or pred-
nisolone or methylprednisolone) on an alternate-day 
basis, although there is wide individual variation in 

steroid tolerance. Rarely, cases have been seen fol-
lowing topical administration (Fig. 4.15). 

Clinical features
Animals of any age may be affected, but there is 
a steadily increasing risk with age up to 7–9 years 
old.  There appears to be no sex predisposition to 
HAC, but females are predisposed to adrenal neo-
plasia. Any breed may be affected, but Terriers in 
particular are predisposed to HAC, Dachshunds to 
adrenal tumours and Boxers to pituitary neoplasia.

Dogs with HAC may exhibit a number of clinical 
signs. Common clinical signs are polyuria/polydipsia 
(PU/PD), a pendulous abdomen, hepatomegaly, 
polyphagia, weight gain, muscular weakness and atro-
phy, lordosis (ventral bowing of the spine) (Fig. 4.16), 
anoestrus, pendulous prepuce and testicular atrophy, 
panting, neurological or visual deficits (which can 
be associated with pressure from a pituitary mac-
roadenoma) and insulin-resistant diabetes mellitus. 
Dermatological signs include the following:

•• Dull, dry, faded coat that is easily epilated.
•• Postclipping alopecia.
•• Symmetrical-to-generalised, complete-to-diffuse 

non-inflammatory alopecia, particularly of the 
trunk, but sparing the head and distal limbs 
(Fig. 4.16).

4.15

Fig. 4.15  Localised changes to the skin after long-
term topical administration of betamethasone to an 
atopic Boxer.

4.16

Fig. 4.16  Canine hyperadrenocorticism with truncal 
alopecia, pot-belly, lordosis and calcinosis cutis.
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•• Mild-to-moderate scaling.
•• Cutaneous atrophy, prominent blood vessels, 

loss of elasticity and wrinkling, especially on the 
abdomen (Figs. 4.17, 4.18).

•• Comedones (Fig. 4.18).
•• Easily bruised skin and poor wound healing 

(Fig. 4.19).
•• Calcinosis cutis (Figs. 4.20, 4.21).
•• Increased susceptibility to bacterial pyoderma, 

malassezia dermatitis, dermatophytosis and 
demodicosis.

Fig. 4.21  Close up of the lesions with well-demarcated 
pink to white papules and plaques. The lesions are firm 
and gritty.

4.17

Fig. 4.17  Cutaneous atrophy with loss of elasticity, 
tenting and wrinkles.

4.18

Fig. 4.18  Pot-belly, alopecia and cutaneous 
atrophy, with comedones, prominent blood vessels, 
haemorrhage, bruising and ‘stretch marks’.

4.19

Fig. 4.19  Fragile skin and non-healing over the 
elbow.

4.20

Fig. 4.20  Extensive inflamed plaques, ulceration and 
crusting associated with calcinosis cutis in a dog with 
iatrogenic hyperadrenocorticism. The dorsal neck is a 
frequently affected site.

4.21
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Dogs may present with any combination of clini-
cal signs that can develop in any order. This can 
make the diagnosis difficult. Dogs with second-
ary infections and calcinosis cutis may be pruritic. 
Conversely, animals with pre-existing inflammatory 
disorders such as atopic dermatitis or osteoarthritis 
can improve as HAC develops. 

Cats present with less well-defined clinical signs 
than dogs. These may be similar to the range seen in 
dogs, but affected cats often present with cutaneous 
atrophy and skin fragility. Such cats must be handled 
with extreme care to prevent further damage to the 
skin. Other skin changes include colour change, 
dullness, seborrhoea, scaling, matting, Demodex spp. 
and secondary infections. Polydipsia/polyuria is less 
likely unless there is concurrent diabetes mellitus, 
although many cats with HAC present as cases of 
insulin-resistant diabetes mellitus. Other clinical 
signs include neurological abnormalities, planti-
grade stance, hepatomegaly and muscle atrophy. 

Differential diagnoses
•• Hypothyroidism.
•• Sertoli cell neoplasia and other sex hormone 

dermatoses.
•• Adrenal sex hormone dermatoses or alopecia of 

follicular arrest (‘alopecia X’).
•• Follicular dysplasias.
•• Telogen effluvium and anagen defluxion.
•• Diabetes mellitus.

Diagnosis in dogs
Routine haematology, biochemistry and urinalysis 
are necessary in the diagnostic work-up of any dog 
with systemic illness. Dogs with HAC often have the 
following abnormalities:

•• Stress leukogram: neutrophilia, lymphopenia, 
eosinopenia and monocytosis (rare).

•• Hypercholesterolaemia.
•• Mild-to-moderate hyperglycaemia.
•• Increased serum ALT and ALP; the latter is very 

common in dogs (which have a steroid-induced 
isoenzyme) and usually out of proportion with 
the increase in ALT.

•• Decreased total T4 due to cortisol inhibition.
•• Urine specific gravity generally <1.015 (i.e. 

hyposthenuric).

•• Presence of urinary white blood cells, blood and 
protein due to urinary tract infections; these are 
common, but clinical signs can be masked by the 
anti-inflammatory action of cortisol. 

None of the clinical signs and these findings is 
specific for HAC, and specific endocrine tests are 
required to confirm the diagnosis before starting 
treatment. 

Low-dose dexamethasone suppression test 
Low-dose dexamethasone suppression tests 
(LDDSTs) are the current diagnostic test of choice 
unless iatrogenic HAC is suspected.1 The LDDST 
assesses the ability of the hypothalamic–pituitary–
adrenal axis to respond to negative feedback, result-
ing in decreased ACTH release and adrenal cortisol 
production1 (Fig. 4.22). LDDSTs are 85–100% sen-
sitive and 44–73% specific (i.e.  false negatives 
are uncommon but there may be false positives).1 
Dexamethasone is used because it does not cross-
react with cortisol assays. The exact protocol varies 
with the laboratory, so it is advisable to check with 
the individual laboratory first. LDDSTs generally 
involve taking blood samples to measure blood cor-
tisol levels immediately before, and then at 4 and 8 
hours after giving 0.01–0.015 mg/kg of dexametha-
sone intravenously. 

In about 30% of dogs there is adequate suppres-
sion at 4 h, but ‘escape’ at 8 h with cortisol concen-
trations rising again, which is diagnostic for PDH. 
In most cases of adrenal neoplasia, and some 25% of 
all spontaneous HAC cases (including PDH), there 
is no suppression at 4 or 8 h. In other cases, there 
may be some suppression but cortisol levels do not 
fall below 50% of the baseline measurement. 

ACTH stimulation tests
In ACTH stimulations tests synthetic ACTH is used 
to stimulate cortisol production from the adrenal 
cortex (Fig. 4.23), and therefore assess adrenocorti-
cal reserve. ACTH stimulation tests are the current 
gold standard for diagnosis of iatrogenic HAC1 and 
are used to monitor adrenal function during therapy. 
They are of less use for the diagnosis of spontaneous 
HAC,1 because, although they are more specific than 
LDDSTs (i.e. false positives are uncommon), they 
are less sensitive (i.e. there may be false negatives). 
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Measurement of 17-hydroxyprogesterone (17OHP) 
can be useful in cases of ‘atypical’ HAC, where a 
strong clinical suspicion of HAC is not confirmed 
with adrenal tests based on the production of cortisol. 
This may be because some adrenocortical tumours 
release steroid precursors rather than cortisol.

Each laboratory has a normal range based on its 
protocol. Most tests involve taking blood samples 
before and 30–90 minutes after 250 μg ACTH given 
intravenously or intramuscularly. 

Progestogens, glucocorticoids and ketoconazole 
decrease responses to ACTH.

Urinary cortisol:creatinine ratio 
Urinary cortisol:creatinine ratio (UCCR) measure-
ment is highly sensitive but poorly specific for HAC. 
A normal UCCR makes HAC very unlikely, but 
raised UCCRs are commonly seen in many other 

diseases associated with inflammation, systemic ill-
ness and PU/PD. Stress can also result in a raised 
UCCR, so samples should be collected at home 
by the owner before visiting the veterinary clinic. 
Pooled 3-day samples are most commonly used. 

Endogenous ACTH assay
The test measures the circulating endogenous 
ACTH concentration to differentiate PDH from an 
adrenal tumour.1 PDH cases have normal or high 
(>25  pg/ml) levels due to ACTH secretion from a 
functional pituitary tumour, independent of negative 
feedback from elevated cortisol. Adrenal tumours 
have low ACTH levels (<5  pg/ml) due to negative 
feedback from ACTH-independent cortisol produc-
tion. ACTH is, however, very labile. Blood samples 
must be taken into chilled ethylenediaminetetraace-
tic acid (EDTA) tubes and centrifuged in a chilled 

Fig. 4.22  Low-dose 
dexamethasone suppression 
test: typical results from 
cases of pituitary-dependent 
hyperadrenocorticism (PDH) and 
adrenal tumours (AT) after a low-
dose dexamethasone suppression 
test.
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Fig. 4.23  Adrenocorticotrophic 
hormone stimulation tests: 
typical results for various 
forms of hyperadrenocorticism. 
(AT, adrenal tumours; 
PDH, pituitary-dependent 
hyperadrenocorticism.)
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centrifuge (placing a minicentrifuge in a refrigerator 
at 4°C for an hour is usually sufficient). The plasma 
should be immediately frozen and sent by overnight 
or same-day courier in a freezer pack. This test can 
also be used in cats. 

High-dose dexamethasone suppression test 
This should be performed as a differentiating test 
only if abdominal ultrasound (see below) or endog-
enous ACTH testing is unavailable.1 This tests the 
resistance of the pituitary–adrenal axis to high doses 
of dexamethasone, because it has been shown that 
pituitary tumours in dogs with PDH may respond to 
high doses of dexamethasone, resulting in suppres-
sion of ACTH production and cortisol levels. Blood 
samples are taken before and then 4 and 8 hours 
after 1 mg/kg of iv dexamethasone. Any significant 
suppression of cortisol (>50% from the baseline) is 
diagnostic for PDH. There is no response to this 
test in about 15% cases of PDH and most dogs with 
adrenal neoplasia. However, given the relative fre-
quencies of PDH and adrenal tumours, this results 
in only 50% specificity. High-dose dexamethasone 
suppression tests (HDDSTs) are therefore now used 
less often. 

Diagnosis in cats
HAC occurs most frequently in cats as a cause of 
insulin-resistant diabetes mellitus.2 Routine com-
plete blood counts, serum biochemistries and urinal-
ysis typically reflect changes secondary to diabetes. 
Cats lack steroid-induced ALP and dilute urine is an 
uncommon finding. 

LDDSTs are the test of choice for diagnosis of 
feline HAC.2 Dexamethasone is administered at 
0.1 mg/kg iv (a higher dose than in dogs) and serum 
cortisol levels are measured at 4 and 8 h. The sensi-
tivity is high, but the specificity is only moderate for 
the diagnosis of HAC in cats.2

ACTH stimulation testing is poorly sensitive in 
naturally occurring HAC in cats. However, it is sen-
sitive for iatrogenic hyperadrenocorticism.2 ACTH 
125  μg is administered iv or im, and serum corti-
sol levels are measured generally 60 minutes later. 
Variation may occur among laboratories.

A combined ACTH stimulation/LDDST has 
been used in cats. A basal blood sample is followed 

by injection of 0.1  mg/kg of iv dexamethasone. 
Two hours later a second sample is obtained and 
followed by intravenous injection of 0.125  μg syn-
thetic ACTH. The third blood sample is collected 
1 hour later. Normal cats show 50% suppression of 
cortisol in the postdexamethasone sample and up to 
400 nmol/l after ACTH. Cats with HAC exhibit lit-
tle suppression after dexamethasone and exaggerated 
stimulation after ACTH.

The UCCR is a useful screening test for feline 
HAC. Collection of a morning sample at home will 
minimise the influence of stress on the test results 
(using non-absorbent litter, such as plastic or glass 
beads).2 A negative result makes HAC unlikely, 
although a positive result can occur as the result of 
any illness.2 

Imaging
Imaging is supportive of, but not diagnostic for, 
HAC.1 Abdominal radiographs may reveal increased 
contrast due to additional intra-abdominal fat, 
distended bladder (PU/PD), hepatomegaly and/or 
dystrophic calcification of skin (calcinosis cutis), 
airways, blood vessels, kidneys, etc. Thoracic 
metastasis of an adrenal carcinoma can also be 
detected.

Ultrasonography can be very useful in both dogs 
and cats2 to detect and assess adrenal tumours and 
will also detect bilateral hypertrophy in PDH.1 
Magnetic resonance imaging (MRI) and computed 
tomography (CT) will detect pituitary tumours, 
adrenal tumours and invasion of the vena cava.

Biopsy
Histopathological examination of skin biopsy sam-
ples may be helpful, but in many instances the cuta-
neous changes are non-diagnostic for both dogs and 
cats unless calcinosis cutis is present. The presence 
of calcinosis cutis is highly specific for HAC.

Treatment in dogs
If the cause of symptoms is due to exogenous ste-
roid administration, the dose of steroids needs to be 
tapered to the minimum alternate-day dose that is 
needed. Other therapies should be used to spare the 
use of steroids when at all possible. The following 
treatments are for spontaneous HAC.
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Trilostane is highly effective in canine HAC. 
It inhibits 3β-hydroxysteroid dehydrogenase, an 
enzyme essential for steroidogenesis.3 It is effective in 
67–100% of dogs. Trilostane is initially administered 
at 2–5 mg/kg po q24 h. Doses of 1.25–2.75 mg/kg po 
q12 h may also be used, and may control HAC symp-
toms more effectively than q24 h dosing.4 Symptoms 
should improve steadily each month, and maximum 
improvement may take up to 1 year. Doses may need 
to be increased to up to 12 mg/kg per day depending 
on the response to therapy.4 ACTH stimulation tests 
are required to monitor adrenocortical reserve dur-
ing treatment. ACTH and serum chemistry (includ-
ing renal and hepatic values and electrolytes) testing 
are performed 4–6 hours post-trilostane dosing, and 
should be performed 2, 4 and 12 weeks after initia-
tion of treatment. If signs compatible with hypoadre-
nocorticism are detected, then the trilostane therapy 
should be discontinued until serum cortisol levels 
return to normal. Trilostane can then be restarted at 
a  lower dose. Prednisone should be administered if 
the patient is experiencing an addisonian crisis.

Mitotane (o,p′-DDD) was once the treatment of 
choice, but is used much less now that trilostane is 
available. Mitotane exerts its effect by causing lysis of 
the adrenal gland. An induction dose (25–50 mg/kg 
q24 h) is usually given with food until effect (PU/PD 
[water intake <60 ml/kg per day], polyphagia resolves 
or if signs of hypoadrenocorticism occur) and an 
ACTH test performed to assess the adrenal reserve. 
Both basal and post-ACTH cortisol concentrations 
should be in the normal resting range. About 15% of 
dogs with PDH will still have elevated post-ACTH 
cortisol concentrations, and the induction course 
should be continued until the ACTH response is 
suppressed adequately. About 30% of dogs will have 
subnormal pre- and post-ACTH cortisol concen-
trations, and in these cases mitotane is withheld 
until normal cortisol concentrations recover. At this 
point, maintenance doses of mitotane (25–50 mg/kg 
per week) are given in two to three divided doses.4 

The prognosis for dogs treated with mitotane is 
fair, but an appreciable number of dogs prove very 
hard to stabilise with frequent relapses and/or hypo-
adrenocortical (addisonian) crises. An alternative 
protocol is to continue the induction course at doses 
of 50–75 mg/kg until there is no adrenal reserve left, 

and then manage the dogs for hypoadrenocorticism. 
This protocol is now uncommon, because there are 
frequent crises during induction and many dogs 
eventually relapse.4 

Very-high-dose mitotane therapy (50–75  mg/kg 
per day) for up to 11 weeks (with regular ACTH 
tests to assess response) may be necessary to reduce 
serum cortisol to normal levels in cases of adrenal 
tumours. These dogs may also need higher doses to 
maintain remission.

Other treatment options
Adrenal neoplasia may be managed by surgical resec-
tion. Surgery is difficult, has a significant complication 
rate, including perioperative death, and hypoadreno-
cortical crises are common. Histopathological fea-
tures, tumour size and age do not appear to affect the 
outcome. Medical therapy with trilostane or mitotane 
can effectively control clinical signs in inoperable or 
partially resected adrenal tumours, although meta-
static disease can still occur. 

Ketoconazole inhibits adrenal steroid synthesis 
and has been used at 5–10 mg/kg po once daily to 
manage HAC. Its activity is, however, less specific 
and efficacious than trilostane. 

Early reports suggested that selegiline (l-deprenyl) 
(2 mg/kg po q24 h) could be useful in the treatment of 
PDH, but later clinical trials demonstrated poor effi-
cacy, and it is rarely used. 

Surgical excision and radiation therapy may be 
used in cases of pituitary macroadenoma, if there 
are issues due to the mass effect or disease cannot be 
controlled medically.

Treatment in cats
Trilostane is effective in up to 86% of cats, and it 
is the most effective medical option.2,3 The dose is 
10 mg per cat po q24 h. ACTH stimulation testing 
is as for dogs.

Metyrapone may be considered if trilostane is 
unavailable. The dose is 30 mg/kg po q12 h. ACTH 
stimulation testing is as for trilostane. The maxi-
mum dose should not exceed 70 mg/kg q12 h.2

Surgical (hypophysectomy or adrenalectomy) and 
radiation therapies are also available for cats.4

Mitotane and ketoconazole are not recommended 
for cats.2
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Hypoadrenocortical (addisonian) crisis
Most adverse effects from therapy are associated 
with decreased serum cortisol and an addisonian 
crisis, with signs such as lethargy, weakness, inap-
petence, vomiting, diarrhoea, bradycardia and col-
lapse. Owners should be aware of these signs and 
instructed to withdraw therapy temporarily and 
administer prednisolone (0.2–0.25  mg/kg po) as 
necessary. Severe cases that present with circula-
tory collapse will need intravenous fluid support. 
Prednisolone treatment should cease for a minimum 
of 24 h before an ACTH stimulation test, because it 
will interfere with the cortisol assay. 

Calcinosis cutis
Exacerbation of or the appearance of calcino-
sis cutis after medical or surgical treatment is 
reasonably common. This usually resolves over 
the course of therapy. Severe cases of calcinosis 
cutis may not fully resolve even with good con-
trol of HAC. Simple monitoring is appropriate 
if the lesions are quiescent with no ulceration or 
secondary infection. Daily topical application of 
dimethyl sulphoxide (DMSO) has been effective, 
but treated animals should be monitored for signs 
of hypercalcaemia. 

Key points
•• Daily, low-dose glucocorticoid administration 

is more likely to cause iatrogenic HAC than 
alternate-day glucocorticoid administration. 
This is true even if the alternate-day dose is 
higher than the daily dose.

•• Any screening test for HAC may be negative. 
If a test is negative, but suspicion for HAC 
remains, then another test should be performed.
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FELINE PARANEOPLASTIC ALOPECIA

Definition
Feline paraneoplastic alopecia is a non-pruritic syn-
drome of hair loss that is a marker for underlying 
internal malignancy. 

Aetiology and pathogenesis
This condition is generally associated with a pancre-
atic adenocarcinoma, but in a small number of cases 
it has been reported in association with bile duct 
carcinoma.1–4 The mechanism by which the tumour 
causes this dramatic hair loss is not known.

Clinical features
The syndrome occurs in older cats. Alopecia first 
appears on the ventral abdomen, thorax and limbs, 
and then may generalise.1–4 Occasionally, the pin-
nae and periorbital regions may also be affected. 

Hair  adjacent to the advancing alopecia epi-
lates easily. The alopecic skin has a characteristic 
smooth, shiny appearance (Fig. 4.24). It is thin 
and inelastic, but not fragile.3 The footpads may 
be affected with translucent scale often arranged in 
rings.3 Excessive grooming and secondary malasse-
zia dermatitis may also develop.2,3 Concurrent signs 
of underlying neoplasia include anorexia, weight 
loss and lethargy.

Differential diagnoses
•• Psychogenic alopecia.
•• Lymphocytic mural folliculitis.
•• Thymoma-associated exfoliative dermatitis.
•• Demodicosis.
•• Hyperadrenocorticism.
•• Telogen defluxion.
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Diagnosis
The history and clinical findings are distinc-
tive. Dermatohistopathology is supportive. 
Ultrasonography or exploratory laparotomy will 
confirm neoplasia.

Treatment
Complete surgical excision of the internal malig-
nancy is curative. However, in most cases, tumour 
metastasis has occurred by the time a diagno-
sis is made and the prognosis is therefore poor.1–3 
Recurrence of the alopecia indicates metastatic dis-
ease and relapse. 

Key points
•• A condition with distinctive alopecic, smooth, 

shiny skin that is due to internal malignancy and 
has a poor prognosis. 

•• Pruritus is not a feature of this disease unless 
secondary malassezia dermatitis is present.
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ACQUIRED PATTERN ALOPECIA 
(Pattern baldness, follicular miniaturisation)

Definition
Acquired pattern alopecia is a condition that results 
in thinning of hair or alopecia in specific symmetri-
cal locations over the body.

Aetiology and pathogenesis
The pathogenesis of acquired pattern alopecia is 
unknown, although some form of genetic predispo-
sition is suspected.

Clinical features
The syndrome is frequently seen in Dachshunds, but 
it can occur in other short-coated breeds such as the 
Boston Terrier, Chihuahua, Greyhound, Whippet 
and Miniature Pinscher. Common features of pat-
tern alopecia include an insidious onset and slowly 
progressive, symmetrical and focal hair loss, which 
may result in well-demarcated patches of complete 
alopecia (Fig. 4.25). The underlying skin is usually 
normal. Very short and very fine hairs may be evi-
dent, especially in the earlier stages. Affected dogs 
show no systemic clinical signs, and the rest of the 
hair coat is normal. One pattern involves gradual 
alopecia and hyperpigmentation of the pinnae in 
male and, less commonly, female Dachshunds. This 
usually starts at age 6–12 months and is complete 
by 6–9 years. Another pattern is seen in young to 
adult Greyhounds that develop gradual hair loss of 
the caudal thighs. The most frequently seen pattern 
consists of bilateral thinning of hair that can prog-
ress to total hair loss in one or more of the following 
areas: pinna and areas just caudal to the pinna, areas 
between ear and eye, ventral neck, chest, ventral 

4.24

Fig. 4.24  Smooth, shiny, glistening skin and alopecia 
in a cat with feline paraneoplastic alopecia.

4.25

Fig. 4.25  Pattern baldness affecting the dorsal 
pinnae in a Patterdale Terrier.
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abdomen and perianal and caudal thighs. Of these 
the pinna is most frequently affected. This pattern 
occurs in Dachshunds, but it is also recognised in 
other breeds (see also page 237).

Differential diagnoses
•• Cushing’s syndrome.
•• Hypothyroidism.
•• Sertoli cell tumour.
•• Exposure to human topical hormone 

replacement therapy.
•• Demodicosis.
•• Dermatophytosis.
•• Follicular dysplasia.
•• Telogen effluvium and telogen defluxion.
•• Alopecia areata.
•• Vasculopathy.
•• Dermatomyositis.

Diagnosis
Diagnosis is based on history, clinical findings 
and ruling out other differentials. Histopathology 
reveals normal skin with miniaturisation of hair fol-
licles and very fine hair shafts.

Treatment
Acquired pattern alopecia is a benign cosmetic 
condition and does not need treatment. Melatonin 
(3–12 mg/dog po q12 h) may occasionally result in 
hair regrowth.

Key point
•• Pattern baldness is a cosmetic, genetically 

predisposed condition. Regrowth of hair is only 
rarely achieved.

BLACK HAIR FOLLICULAR DYSPLASIA

Definition
Black hair follicular dysplasia is a rare disorder 
affecting growth of black hairs, with sparing of 
white hairs.1

Aetiology and pathogenesis
The underlying aetiology of the disorder is not 
understood. Abnormally large granules of melanin 
are present within the pigmented hair shafts, which 
may exhibit microscopic defects, and there are areas 
of epidermal pigment clumping, suggesting defects 

in pigment handling.1 The dermatosis has been 
shown to be autosomally transmitted in one study 
on an affected crossbred litter,2 although the mode 
of inheritance was not determined.1 Breeds report-
edly affected include the Bearded Collie, Border 
Collie, Beagle, Basset Hound, Papillon, Saluki, Jack 
Russell Terrier, American Cocker Spaniel, Cavalier 
King Charles Spaniel, Dachshund, Gordon Setter 
and Munsterlander.1,3,4 As black hair follicular dys-
plasia and colour-dilution alopecia share clinical and 
histopathological features, it is possible that black 
hair follicular dysplasia is a localised form of colour-
dilution alopecia.5

Clinical features
Only black-pigmented hair is affected. There is a 
patchy hypotrichosis associated with pigmented 
regions of skin (Fig. 4.26). Affected areas produce 
short, dry, lustreless hair, although the severity var-
ies both within and between individuals. Affected 
animals are normal at birth. Abnormalities may be 
detected both microscopically and grossly from as 
early as 3 weeks of age2 and, rarely, they are delayed 
later than 6 weeks1 (see also page 236).

4.26

Fig. 4.26  Black hair follicle alopecia in a Jack Russell 
Terrier (photo courtesy of CM Knottenbelt).

Ve
tB

oo
ks

.ir



113A lopecic Der m atoses

Differential diagnoses
•• Demodicosis.
•• Dermatophytosis.
•• Superficial pyoderma.
•• Colour-dilution alopecia.
•• Endocrinopathy.
•• Alopecia areata.

Diagnosis
A history of normal pups developing lesions that are 
confined to the pigmented areas only is highly sug-
gestive of black hair follicular dysplasia. Hair plucks, 
tape-strips and skin scrapes should be taken to rule 
out demodicosis. Hair plucks will often demonstrate 
abnormal hairs with macromelanosomes (see Colour-
dilution alopecia, page 237). Histopathological exam-
ination of biopsy samples is diagnostic.

Treatment
The dermatosis is not responsive to treatment. Only 
the pigmented areas of the skin are affected and 
there are no systemic signs. Management should be 
symptomatic; mild shampoos and systemic antibac-
terial therapy may be indicated if secondary superfi-
cial pyoderma develops.

Key point
•• Pathognomonic presentation where only black-

coloured areas are affected.
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COLOUR-DILUTION ALOPECIA 
(Colour-mutant alopecia, blue 
Doberman or blue dog syndrome)

Definition
Colour-dilution alopecia is an inherited disorder of 
colour-diluted (i.e. grey or ‘blue’, or red/fawn) dogs 
characterised by alopecia developing in the areas of 
the dilute-coloured hair.

Aetiology and pathogenesis
Colour-dilution alopecia is the result of an auto-
somal genetic mutation.1,2 Affected animals have 
many large, irregularly shaped melanin granules in 
the basal keratinocytes, the hair matrix cells and 
the hair shafts.1,3 The extensive melanin clump-
ing in the hair and associated distortion of the 
cuticular–cortical structure of the hair are thought 
to lead to fragility and breaking of hair shafts.3 
Similar findings can be seen in non-alopecic ani-
mals with dilute-coloured coats as well, although 
the macromelanosomes appear to be smaller and 
do not affect hair follicle and shaft integrity. Cats 
with diluted coats are only very rarely affected by 
colour-dilution alopecia. 

Clinical features
Colour-dilution alopecia was initially diagnosed in 
blue Doberman Pinschers, leading to the early name 
of blue Doberman syndrome. However, the syndrome 
has also been diagnosed in other breeds with blue 
colour dilution. The syndrome appears in approxi-
mately 93% of blue and 83% of fawn Doberman 
Pinschers.1 Onset generally occurs in animals aged 
4 months to 3 years. However, it has developed in 
some animals as late as 6 years of age.4 Affected 
animals gradually develop a dull, dry, brittle, poor-
quality coat with fractured hair (Figs. 4.27, 4.28). 
As the condition progresses, a moth-eaten partial 
alopecia develops, which may continue to worsen 
until there is total alopecia of dilute-coloured hair. 
Follicular papules often develop and may advance 
to comedo formation or secondary bacterial fol-
liculitis and/or malassezia dermatitis. As the condi-
tion becomes chronic, the affected skin can become 
hyperpigmented and seborrhoeic. The severity of 
the syndrome varies. Lesions will be limited to the 
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dilute-coloured parts of the coat in multi-coloured 
animals (see also page 236).

Differential diagnoses
•• Hyperadrenocorticism.
•• Hypothyroidism.
•• Sex hormone dermatoses.
•• Cyclical flank alopecia.
•• Acquired pattern alopecia.
•• Demodicosis.
•• Dermatophytosis.
•• Staphylococcal pyoderma.
•• Malassezia dermatitis.

Diagnosis
Clinical examination will raise suspicion of the dis-
order. Microscopic examination of affected hair may 
demonstrate uneven distribution and clumping of 
melanin (Fig. 4.29) that may cause distortion of the 
hair shaft. Histopathological examination of biopsy 
samples will confirm the diagnosis.

Treatment
There is no specific treatment that will alter the 
course of the syndrome. Harsh, drying sham-
poos can accelerate coat damage. Gentle bathing 
with antimicrobial, keratolytic and moisturising 

products should be tailored to the needs of each 
individual case. Systemic antibiotics would be 
appropriate if a secondary bacterial folliculitis is 

4.29

Fig. 4.29  Macromelanosomes in a hair pluck from 
the blue German Shepherd dog.

4.27

Fig. 4.27  Colour-dilute coat in a brindle 
Staffordshire Bull Terrier. The usual coat is black and 
brown. This dog was asymptomatic apart from mild 
thinning of the coat.

4.28

Fig. 4.28  Colour dilution in a blue German 
Shepherd dog. The dilute-coloured areas in this 
dog were severely affected with alopecia, follicular 
dysplasia and staphylococcal pyoderma.
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present. High-quality diets and essential fatty acids 
may also be helpful. 

Key points
•• Diagnosis depends on histopathological 

examination. 
•• There is no treatment that will alter the coat 

changes.
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DERMATOPHYTOSIS 

Definition
Dermatophytosis is an infection of the skin, hair 
or nails with fungi of the genera Microsporum, 
Trichophyton and Epidermophyton. This is a 
zoonotic condition (see also Trichophyton, page 85). 
Pathogenic fungi are being reclassified according 
to recent molecular findings and their nomen-
clature could change in the future, e.g. der-
matophytes are being classified in the genus 
Arthoderma, and the Arthroderma otae complex 
includes M. canis, M. furrugineum, M. equimum and 
M. audouinii.

Aetiology and pathogenesis 
The most common cause of dermatophytosis in cats 
is M. canis; in dogs the most common causes are 
M.  canis and M. gypseum. Other less frequent spe-
cies include Trichophyton mentagrophytes, M. persicolor, 
T. erinacei, M. verrucosum, M. equinum and T. equinum. 

Infection occurs by contact with infected ani-
mals, fomites or environments. Dermatophytosis 
commonly affects cats; they can be asymptomatic 
carriers and unwitting sources of infection for other 
mammals. Infected hairs can contaminate collars, 
brushes, toys, etc. Dermatophyte-infected hair can 
remain viable in the environment for years; carpet-
ing and upholstery are especially good environments 
for harbouring infected hairs but soil is also a source 
of exposure.

Predisposing factors for infection include: young 
age, immunosuppression, malnutrition, concur-
rent disease, high temperature and humidity and 
skin trauma.1 The incubation period varies from 
1–3 weeks. Dermatophytes infect growing hairs and 
living skin. 

Dermatophytosis is often self-limiting in immu-
nocompetent animals; these animals are more resis-
tant to subsequent dermatophyte infections in the 
future.1

Clinical features 
Classic signs include multi-focal alopecia and 
scaling, typically on the face, head and feet 
(Figs.  4.30–4.33). Other clinical signs include 
folliculitis and furunculosis, feline acne, onycho-
mycosis, granulomas and kerions.1 Pruritus and 
inflammation are usually minimal, but occasion-
ally severely pruritic, pustular or crusting forms 
occur, especially in older or immunosuppressed 
individuals. These signs may mimic allergies, 
ectoparasites, miliary dermatitis, pyoderma or 
pemphigus foliaceus. 

Dermatophyte mycetomas or pseudomycetomas 
are subcutaneous nodular and ulcerating forms with 
draining sinus tracts seen in Persian cats and occa-
sionally other long-haired breeds (Fig. 4.34). This 
is often associated with a generalised greasy sebor-
rhoea (Fig. 4.35). 
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T. mentagrophytes typically causes more severe 
inflammation, alopecia, furunculosis, crusting and 
granulomas of the face and feet, especially in small 
Terrier breeds (Figs. 4.36, 4.37). 

Differential diagnoses 
As the clinical presentation can be so variable, der-
matophytosis should be considered in almost any 
animal, but especially a cat, that presents with: focal-
to-multi-focal alopecia, scaling and crusting; diffuse 
alopecia, seborrhoea and scaling; nodules and drain-
ing sinus tracts; inflammation, erythema, erosions 
and ulcers; or folliculitis and furunculosis. 

Diagnosis
The diagnosis of dermatophytosis and species iden-
tification relies on fungal culture of hair and scale. 

4.30

Fig. 4.30  Generalised dermatophytosis with 
Microsporum canis in a Yorkshire Terrier; despite 
the extensive alopecia and scaling there is only mild 
inflammation.

4.31

Fig. 4.31  Dermatophytosis: M. canis 
dermatophytosis usually results in focal alopecia.

4.32

Fig. 4.32  Localised alopecia, erythema and scaling 
in cat with a Microsporum canis infection.

4.33

Fig. 4.33  Paronychia in a Jack Russell Terrier with a 
Trichophyton mentagrophytes infection.
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Hairs can initially be examined by microscopy 
for the identification of hyphae, destruction of 
the hair shaft, and ectothrix arthroconidia spores 
(Figs. 4.38, 4.39). It is sometimes possible to identify 
fungal elements on tape-strip or impression smear 
cytology (Fig. 4.40). Up to 50% of M. canis strains 
fluoresce green under a Wood’s lamp (Fig. 4.41). 
Skin biopsies may be submitted, but histology is 
not as sensitive as culture and often requires special 
stains (e.g. periodic–acid Schiff [PAS] or Grocott–
Gomori silver stains).

Dermatophytes readily produce whitish fluffy 
colonies on dermatophyte test medium (DTM), 
inducing a red colour change that coincides with 
early fungal growth, usually within 7–10 days 
(faster if incubated above 25°C) (Figs. 4.42, 4.43). 

Pigmented or slimy colonies and/or colour changes 
that coincide with late fungal growth all indicate 
a saprophyte. Trichophyton spp. occasionally fail to 
induce a colour change. 

Fungal elements should be examined under the 
microscope. A tape mount can be prepared and 
stained with new methylene blue. M. canis mac-
roconidia spores are characterised by a spindle 
shape, thick wall, terminal knob and six or more 
cells. Trichophyton spp. typically have spiral hyphae, 
flask-shaped microconidia and smooth thin-walled 
macroconidia. 

Dermatophytes develop characteristic colony 
morphology and more readily produce macroco-
nidia on Saboraud’s agar. However, this takes at least 
3 weeks and specialised mycology skills to interpret. 

4.34

Fig. 4.34  Ulcerated nodule with draining sinus 
tracts.

4.35

Fig. 4.35  Generalised greasy scaling and poor hair 
coat in a Persian cat with dermatophytosis.

4.36 4.37

Figs. 4.36, 4.37  Dermatophytosis: Trychophyton mentagrophytes infection usually results in well-demarcated 
inflammatory lesions in both cats (Fig. 4.36; photo courtesy of Katarina Varjonen) and dogs (Fig. 4.37).
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4.40

Fig. 4.40  Hyphae seen on tape-strip cytology 
from a dog with dermatophytosis (DiffQuik stain, 
magnification ×1000).

4.41

Fig. 4.41  Fluorescing hairs and scale in a Yorkshire 
Terrier with dermatophytosis caused by M. canis.

Figs. 4.38, 4.39  Dermatophytosis: 
photomicrograph of a hair shaft exhibiting spores and 
hyphae. Note that these impart a ‘dirty’, thickened 
appearance to the hair (Fig. 4.38, magnification ×40; 
Fig. 4.39, magnification ×100).

4.38 4.39
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Polymerase chain reaction tests are highly sensi-
tive but false positives can occur with transient non-
pathogenic contamination of the skin or coat with 
dermatophyte elements. The results should there-
fore be interpreted in light of the clinical signs and 
other findings. 

Treatment
Clipping is not necessary in all most cases, but it 
can facilitate topical therapy and remove infected 
hairs, reducing the pathogenic load and environ-
mental contamination. This should be done with 
care to avoid skin trauma (which can spread and 
worsen the infection). Bear in mind that clipped 
hair and spores can easily be spread throughout the 
hospital environment on air currents, clothing and 
staff, creating a contamination nightmare. 

Clinical cure occurs before mycological cure, and 
animals should not be regarded as cured until they 
have had two negative cultures at least 7 days apart. 
Duration of therapy may range from 2 months to 
6 months; some cases need perpetual therapy.

Topical therapy
Topical therapy reduces environmental contami-
nation and the time to clinical and fungal  cure. 

Lime sulphur solutions are highly effective and 
well tolerated, although staining and pungent. 
Enilconazole dip is also highly effective and well tol-
erated by dogs, but idiosyncratic reactions includ-
ing raised liver enzymes, muscle weakness and 
death are occasionally seen in cats. Chlorhexidine 
is less effective, but chlorhexidine/miconazole 
shampoo is an effective adjunct therapy. Many 
other antifungal shampoos are available and have 
variable efficacy. Topical therapy should be applied 
to the entire body once or twice a week until the 
patient has been cured. The topical antifungal 
creams and solutions for humans can be used on 
focal lesions, but are less effective in animals as the 
hair coat impedes application and hides the extent 
of lesions. 

Systemic therapy
Severely affected or multiple pet households neces-
sitate oral and topical therapy simultaneously. 

Itraconazole (5 mg/kg q24 h) is highly effective 
and well tolerated in cats and dogs. It can be 
administered daily. It can also be administered 
daily on alternating weeks1 or every other day.2 
Itraconazole persists in the hair for 3–4 weeks after 
dosing. Therapeutic concentrations are maintained 

4.43

Fig. 4.43  This is a similar plate as in Fig. 4.42, but 
a week later. The uniform red colour now makes it 
impossible to tell if the fungal growth appeared after 
the colour change or before.

4.42

Fig. 4.42  Positive culture on dermatophyte test 
medium. The critical observation is the appearance 
of colour change at the same time as colony growth 
becomes apparent.
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in the skin and hair for at least 2 weeks after the 
final dose. 

Ketoconazole (5–10  mg/kg q24  h) is effec-
tive and usually well tolerated, but it can cause 
anorexia and vomiting, and is potentially terato-
genic and hepatotoxic. It should be administered 
with food. Cats are particularly susceptible to side 
effects, and itraconazole or terbinafine is a better 
treatment option.

Terbinafine (30 mg/kg q24 h) has been used suc-
cessfully for dermatophytosis3 and dermatophyte 
mycetomas. There is a long duration of activity and 
this may allow relatively short courses of therapy, 
followed by careful observation. Terbinafine appears 
to be well tolerated in cats and dogs. 

Griseofulvin dosing depends on the formu-
lation: micronised formulation 50–100  mg/kg 
q24  h and ultramicronised/PEG formulation 
10–30 mg/kg q24 h. Doses can be divided and given 
twice daily with a (fatty) meal until the infection 
has resolved. It is well tolerated, but should not be 
used in animals aged under 6 weeks. Side effects 
include pruritus, anorexia, vomiting, diarrhoea, 
liver damage, ataxia and bone marrow suppression. 
Griseofulvin is teratogenic and may affect sperm 
quality. Griseofulvin should be used only if other 
treatment options are not available, and itracon-
azole, ketoconazole and terbinafine should be con-
sidered first.

Environmental decontamination4

The major source of environmental contamination 
of dermatophyte spores is infected hairs. These 
may be removed with a combination of disposal, 
physical cleaning (including daily vacuuming) and 
wiping surfaces with 1:10 bleach:water solution or 
enilconazole. Removal of infected hairs in the envi-
ronment is particularly important for resolution of 
dermatophytosis.

Control of dermatophytosis in catteries and 
multi-cat households 4

The principles for controlling dermatophytosis in 
catteries and multi-cat households are as follows: 

•• Isolate the cattery and suspend breeding until 
the outbreak is controlled. 

•• Separate infected and non-infected cats based on 
culture and use barrier precautions to prevent 
spread of the infection. If it is impossible to 
isolate culture-negative cats, they should all be 
treated as culture positive. 

•• Treat infected cats. 
•• Eliminate environmental contamination. 
•• Prevent reinfection. 

Pregnant queens and kittens can be isolated 
and treated with topical lime sulphur, miconazole/
chlorhexidine or enilconazole. Negative cats should 
be recultured and any that become positive, moved. 
Ideally, infected cats should not be moved until all of 
them are cured. 

New cats and animals that have been to shows 
and/or stud should be isolated for 3–4 weeks and 
cultured using toothbrush technique if no lesions 
are seen within that time; many owners and shelter 
workers can be taught to use DTM in-house. 
Wood’s lamp examination is also useful for iden-
tifying dermatophyte-positive cats. Prevention is 
better, less expensive and less time-consuming than 
treatment.

Key point
•• Dermatophytosis is zoonotic. 
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FELINE DEMODICOSIS 

Definition
Feline demodicosis is the proliferation of demodex 
mites within the hair follicles (Demodex cati) or on 
the epidermis (D. gatoi; see page 48). A putative third 
species, D. felis, may also be found in cats. Recently, 
D. canis has been isolated from the chin in cats. 

Aetiology and pathogenesis 
D. cati mites are normal inhabitants of the hair fol-
licle. They proliferate when the immune system is 
compromised, similar to D. canis in dogs. Causes 
of immune compromise include: hyperadreno-
corticism, diabetes mellitus, retroviral infection, 
squamous cell carcinoma, internal cancers and 
immunosuppressive drug therapy. Inhalant gluco-
corticoids can lead to localised demodicosis on the 
muzzle.1 However, an underlying cause cannot be 
found in many cases.

D. gatoi mites are transmitted by contact between 
cats. These mites inhabit the epidermis, and are not 
considered commensal organisms of the skin.

Clinical features 
Demodicosis in cats can be localised, generalised 
or otic. There may be variable, focal to multi-focal 
or generalised alopecia and scaling, with occasional 
erythema, papules, erosions, crusting, comedones 
and hyperpigmentation, especially of the eyelids, 
periocular area, chin, head and neck (Fig. 4.44). 
Infestation of the chin may result in the lesions of 
feline acne. The otic form may be associated with 
ears of normal appearance, where the mites are an 
incidental finding, or the ears may have a dark-brown 
ceruminous exudate. Demodex spp. have also been 
associated with facial or focal to generalised greasy 
seborrhoea, especially in Persian cats. Pruritus is 
variable, but typically absent with D. cati. D. gatoi, in 
contrast, may cause moderate-to-severe generalised 
or localised pruritus (see page 48).

Differential diagnoses 
•• Dermatophytosis.
•• Bacterial folliculitis.
•• Allergic dermatitis.
•• Contact dermatitis.

•• Drug reaction (topical flea and tick preventives 
or oral medications such as methimazole).

•• Flea-bite hypersensitivity or other ectoparasites.
•• Other forms of chin acne, facial dermatitis, 

seborrhoea and otitis in cats.

Diagnosis 
D. cati is easily diagnosed with multiple hair 
plucks, tape-strips and/or deep skin scrapings. 
Scrapings should be deep enough to induce capillary 
bleeding.  D. cati can also be found in otic debris 
mounted in oil. 

D. gatoi can be difficult to diagnose. It is some-
times found on tape-strips and skin scrapings, but 
many skin scrapings are required to collect the mite. 
The mite may also be identified on a faecal flota-
tion. Response to treatment is often the only way 
to obtain a diagnosis, and unfortunately this mite is 
difficult to treat.

Treatment
For D. cati, any underlying disease should be treated 
and immunosuppressive therapy should be decreased 
or modified if possible. Treatment options include: 
milbemycin oxime 1 mg/kg po q24 h,1 2% lime sul-
phur dips, doramectin 0.6  mg/kg sc weekly2 and 
ivermectin 0.2–0.3  mg/kg po q24–48  h. The lime 
sulphur dip should be sponged over the cat weekly for 
six treatments. This treatment is malodorous, stain-
ing and difficult to use on the face. Neurological side 
effects such as ataxia are possible with ivermectin. 
Topical administration of fluralaner every 8 weeks 

4.44

Fig. 4.44  Patchy alopecia, scaling and crusts on the 
rump of a cat with Demodex gatoi.

Ve
tB

oo
ks

.ir



Chapter 4122

shows promise. Treatment should be continued 
until clinical cure and negative skin scrapings are 
obtained. 

For D. gatoi, 2% lime sulphur dips have his-
torically been the most reliable treatment. Dips 
are applied to the entire skin weekly for a total of 
six treatments. If no change in the skin condition 
is  observed after three dips, then demodicosis 
is unlikely. Treatment should be continued for 
2  weeks beyond a clinical cure (see page 48 for 
additional treatment options).

Key points 
•• D. cati is an important differential for feline chin 

acne.
•• D. gatoi is transmissible to other cats.
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CANINE DEMODICOSIS

Definition
Demodicosis is an abnormal proliferation of a com-
mensal hair follicle mite, Demodex canis, resulting 
in alopecia and other clinical signs. Pruritus may 
be intense or non-existent. The longer-bodied mite 
(D. injai) has been associated with sebaceous hyper-
plasia and seborrhoeic dermatitis that mainly affects 
the dorsal trunk. A more superficial short-bodied 
mite can also be found alongside the long-bodied 
forms. 

Aetiology and pathogenesis
D. canis mites are a part of the normal microfauna 
of canine skin. The mites are transmitted from the 
dam to the puppy through skin contact in the imme-
diate postnatal period.1 D. canis mites are not typi-
cally contagious between adult dogs except with very 
susceptible individuals and close contact.2 

The demodex life cycle requires 20–35 days and 
consists of five stages: spindle-shaped eggs; small larvae 
with six short legs; six-legged protonymphs; nymphs 
with eight short legs; and adults with an obvious head, 
thorax and four pairs of jointed legs (Fig. 4.45). 

D. canis mites proliferate when the immune sys-
tem is suppressed3 or compromised. Examples of 
underlying conditions include: endoparasiticism, 
malnutrition, neoplasia, hypothyroidism (although 
euthyroid sick syndrome is a common finding in 
severe demodicosis), hyperadrenocorticism or other 
systemic disease.1 Drugs such as chemotherapeu-
tics, glucocorticoids and oclacitinib may also induce 
demodicosis. Many times, an underlying cause 
cannot be found,1 and demodicosis develops in an 
otherwise apparently healthy dog. There may be 
a genetic predisposition to idiopathic generalised 
demodicosis. 

Clinical features
Demodicosis can occur as mild, localised disease or 
moderate-to-severe generalised disease. 

Localised demodicosis is generally defined as four 
or fewer skin lesions with each lesion 2.5 cm in diam-
eter or smaller.1 Lesions are multi-focal, asymmetri-
cal and well circumscribed with scaling, thinning 
of the hair, alopecia and/or erythema (Fig. 4.46). 
The skin can have a blue–grey colour, comedones 
and follicular casts. Commonly affected sites are the 
face, head, neck, forelimbs and trunk. Demodicosis 
is a rare cause of otitis externa. Secondary bacterial 
or (rarely) Malassezia infection can cause papules, 

4.45

Fig. 4.45  Demodex canis adults, eggs and larvae.
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pustules, scaling, crusts, seborrhoea, pruritus and 
pain. 

Generalised demodicosis is generally defined as 
more than four lesions, or lesions that affect an entire 
body region or one or more paws. The clinical signs 
include multi-focal-to-generalised alopecia with 
scaling, hyperpigmentation, comedones and follicu-
lar casts (Fig. 4.47). Secondary bacterial infections 
are common, and lesions include papules, pustules, 
furunculosis, draining sinus tracts, crusts, pruritus 
and pain (Fig. 4.48). Severe secondary infections can 
be associated with enlarged lymph nodes, pyrexia, 

depression, septicaemia and death. Pododemodicosis 
is characterised by swelling of the feet, interdigital 
furunculosis (‘cysts’), draining sinus tracts, pain and 
lameness (Fig. 4.49). Erythema and pruritus can be 
intense and easily confused with atopic dermatitis 
(Fig. 4.50).

Demodicosis is also characterised by age of 
onset. Juvenile-onset disease occurs between 1 and 
10 months of age, but is most common between 3 and 
6 months. Localised juvenile-onset disease typically 
self-resolves. Generalised disease is, however, less 
likely to resolve spontaneously and can persist into 
adulthood. Adult-onset demodicosis can be second-
ary to immunosuppressive conditions, but often an 
underlying cause is not found. 

4.46

Fig. 4.46  Localised demodicosis with alopecia and 
prominent follicular casts in a West Highland White 
Terrier.

4.47

Fig. 4.47  Generalised demodicosis in a Pug; large 
numbers of tightly apposed comedones give the skin a 
characteristic grey colour.

4.48

Fig. 4.48  Severe generalised demodicosis with a 
secondary bacterial furunculosis affecting a Cavalier 
King Charles Spaniel; the extent and severity of the 
infections in these cases can be life threatening.
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Differential diagnoses 
Demodicosis may present in a variety of ways and 
can mimic nearly every other skin condition – 
both pruritic and non-pruritic. Demodicosis may 
also occur concurrently with other skin diseases. 

As a result, many skin conditions require deep skin 
scrapings and/or a hair plucks to rule demodicosis in 
or out. Many skin conditions (i.e. atopic dermatitis) 
wax and wane, and it should always be considered as 
a possible cause of worsening or non-responsive skin 
disease.

Diagnosis
Deep skin scrapings are the preferred method of 
diagnosis.1 The clinician should use a scalpel blade to 
scrape the epidermis until capillary bleeding occurs. 
Squeezing the skin before or while scraping helps to 
force mites out of the hair follicle. Hair plucks are 
not as sensitive as skin scrapings, but are good for 
sampling areas that are difficult to scrape (eyelids, 
chin and paws) or for sampling fractious animals. 
The sensitivity of the hair pluck increases with the 
number of hairs that are plucked. Adhesive tape-
strip can be used to collect material expressed on to 
the skin surface by very firmly squeezing the skin. 
Demodex spp. can also be found in material expressed 
from draining sinus tracts in cases with furuncu-
losis. Skin biopsies may be necessary in dogs with 
severely scarred and/or thickened skin (e.g. chronic 
pododermatitis or Shar Peis). 

Treatment
Localised demodicosis 
Simple monitoring is appropriate for localised 
demodicosis without secondary infection in young, 
healthy dogs. Disease in these cases usually resolves 
spontaneously. Dogs should be examined every 
2–3 weeks to check for generalised disease and/or 
infection.

Generalised demodicosis
Isoxazolines5 (i.e. sarolaner, fluralaner, lotilaner and 
afoxolaner) are a new class of parasiticides that have 
great efficacy against demodicosis at label doses. 
Isoxazolines are safe for ivermectin-sensitive dogs. 
Side effects are uncommon and mainly gastroin-
testinal, but some should be avoided in dogs with a 
history of seizures.

Amitraz1 is applied in the USA as a 250 ppm 
(0.025%) dip every 14 days and in Europe as a 500 ppm 
(0.05%) dip once weekly. In each case the dip is allowed 
to dry on the animal (wetting  reduces  efficacy). 

4.50

Fig. 4.50  Pruritic demodicosis in a West Highland 
White Terrier. This can be very similar to atopic 
dermatitis, but note the follicular papules, erythema 
and casts compared with the more diffuse erythema 
seen in atopic dermatitis.

4.49

Fig. 4.49  Severe pododemodicosis and pyoderma.
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Long-haired animals should be clipped and bathed 
with benzoyl peroxide or other keratolytic shampoo 
to enhance contact. Reported efficacy ranges from 
0% to 90%. Off-licence uses include applying 1000–
1250 ppm solutions once or twice weekly to alternate 
halves of the body and using 0.15–0.5% solutions 
in mineral oil daily for pododemodicosis and otitis 
externa. Amitraz-containing collars and spot-ons are 
not effective. Adverse effects include vomiting, seda-
tion, hypothermia, hypotension, bradycardia, pruri-
tus, exfoliative erythroderma, hyperglycaemia and 
death, especially in Chihuahuas. Some of the effects 
can be reversed with atipamezol or yohimbine. 
Amitraz is not pleasant to use and compliance can 
be poor. It should be applied in a well-ventilated area 
and the owners should wear impervious aprons and 
gloves. Potential adverse effects in humans include 
sedation, migraines, hyperglycaemia, dyspnoea and 
contact reactions. Amitraz is a monoamine oxidase 
inhibitor (MAOI) and it can have potential adverse 
effects in individuals taking other MAOIs (e.g. some 
antihistamines, antidepressants and antihyperten-
sives) and can dysregulate blood sugar in diabetic 
dogs or cats. 

Imidacloprid 10%/moxidectin 2.5% spot-on 
applied weekly to twice weekly has been reported 
to be effective in 5 of 26 dogs with severe, gener-
alised demodicosis.4,5 It is likely to be more effective 
in dogs with only mild-to-moderate demodicosis. 
Adverse effects are uncommon, but can include 
seborrhoea, erythema and vomiting. Ingestion can 
result in ataxia, tremors, dilated pupils and poor 
papillary light reflex, nystagmus, dyspnoea, saliva-
tion and vomiting, especially in Collies, Old English 
Sheepdogs and related breeds. 

Milbemycin oxime1 (0.5–2  mg/kg po q24  h) is 
effective in many cases. Higher doses have a greater 
success rate than lower doses. However, MDR1 
mutant individuals, such as Collies, may experi-
ence adverse neurological events with higher doses. 
Generally, adverse events are rare and are generally 
limited to mild, transient ataxia and tremors, inap-
petence and vomiting. These can be managed by 
reducing the dose and administering with food. 

Ivermectin1 (0.3–0.6 mg/kg po q24 h) is effective 
in many cases. Higher doses have a greater success 
rate than lower doses. MDR1 mutant individuals 

may experience severe adverse neurological events 
ranging from mild ataxia to coma and death. 
Ivermectin is very well tolerated in breeds without 
this mutation. The clinician should consider start-
ing the patient with a low dose (0.1 mg/kg po q24 h) 
and gradually increase to full dose over the course 
of approximately 1 week.1 Genetic testing should 
be considered in dogs where the probability of an 
MDR1 mutation is unknown. Chronic neurotoxicity 
can be seen in any dog. It is usually mild and can be 
managed by reducing the dose and/or frequency of 
treatment. 

Other treatment considerations 
Pyoderma should be treated with an appropriate 
bactericidal systemic antibiotic (see Superficial fol-
liculitis, page 66 and Deep pyoderma, page 195). 
Topical antibacterials may also be beneficial, and 
will help remove surface scale and crust. Secondary 
malassezia dermatitis can be managed with an anti-
fungal shampoo, or systemically with ketoconazole 
(see Malassezia dermatitis, page 31). Ketoconazole 
must not be administered concurrently with iver-
mectin because this will interfere with cytochrome 
metabolism and increase the risk of neurologi-
cal side effects. This is less likely to occur with 
itraconazole. 

Managing an underlying condition can result 
in remission of adult-onset demodicosis. A poor 
response to treatment, in contrast, is often asso-
ciated with failure to control underlying condi-
tions. Topical therapy, Cytopoint (lokivetmab) 
or antihistamines can be used to manage pruri-
tus if necessary. Glucocorticoid use without con-
current acaricidal therapy will lead to worsening 
of demodicosis. Relapses can be associated with 
oestrus and affected bitches should be neutered. 
Affected dogs and their relatives should not be 
bred from. 

Monitoring treatment 
Skin scrapes and/or hair plucks should be repeated 
every 4–6 weeks and should reveal decreasing num-
bers of mites with an increasing ratio of dead and 
adult mites to live and immature mites. If not, the 
treatment should be re-evaluated and an underlying 
cause looked for. Treatment should be continued for 
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1 month beyond two to three negative skin scrapes. 
Some dogs with demodicosis can achieve clinical but 
not parasitological cure. These individuals will need 
to receive one of the above-described treatments 
indefinitely. Treatment can often be administered 
less frequently when the goal is to maintain clinical 
remission of demodicosis.

Key points 
•• Demodicosis can be intensely pruritic in some 

cases.
•• Breeding from individuals that have had idiopathic 

generalised demodicosis is not recommended.
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ALOPECIA AREATA 

Definition
Alopecia areata is an uncommon autoimmune dis-
ease that results in non-pruritic alopecia in dogs and 
other mammals. 

Aetiology and pathogenesis
Alopecia areata is a T-cell-mediated, autoimmune 
disease.1 The hair follicle bulb becomes inflamed, 
leading to distortion and eventual loss of the hair. 

Clinical features
Alopecia areata is characterised by focal-to-
multi-focal areas of well-circumscribed alopecia 
(Fig. 4.51). These are usually irregular and asym-
metrical, but can appear symmetrical in some cases. 
The head, neck and distal limbs are most commonly 
affected. In some animals the disease may restrict 
itself to one hair colour. The underlying skin appears 
normal, although hyperpigmentation may be pres-
ent in chronic cases. Rarely, it can be associated with 
nail disorders.2 Alopecia areata is not reported to 
be pruritic and the skin does not appear outwardly 
inflamed.

Differential diagnoses 
•• Postinjection alopecia.
•• Pseudopelade.
•• Dermatomyositis.
•• Vasculitis and vasculopathy.
•• Demodicosis.
•• Dermatophytosis.
•• Follicular dysplasia.
•• Acquired pattern alopecia.
•• Leishmaniasis.
•• Bacterial pyoderma.

4.51

Fig. 4.51  Focal alopecia due to alopecia areata. 
Note the complete absence of primary and secondary 
lesions apart from alopecia.
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Diagnosis
The history and clinical signs are highly suggestive. 
Hair plucks can reveal characteristic ‘exclamation-​
mark’ hairs – these are short and stubby with 
dystrophic, proximally tapered portions and frayed, 
damaged distal portions. Skin scraping, fungal cul-
ture and skin cytology should be performed to rule 
out infectious causes, which are much more common 
causes of alopecia. Histopathology will usually con-
firm the presence of lymphocyte infiltrates targeting 
the hair bulb. 

Treatment
Oral ciclosporin has been used successfully in many 
cases1 (see Immunosuppressive Drug Therapy Table, 
page 289, for dosing). Treatment should be adminis-
tered daily for as long as new hair growth is evident. 
In cases where ciclosporin is effective, the coat may 
continue to develop over the course of 12 months or 
more.1 If no new hair is observed after 3 months of 

treatment, then ciclosporin should be discontinued 
for lack of efficacy. New hair growth may be unpig-
mented. More than half the dogs affected with alo-
pecia areata may spontaneously regrow hair.1 Other 
dogs will not respond to any type of treatment. Some 
dogs may respond to oral glucocorticoids2 or topical 
tacrolimus ointment.

Key point 
•• Definitive diagnosis is important, because some 

of the differentials are more serious conditions 
that require specific treatment.
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TAIL GLAND HYPERPLASIA
(Stud tail)

Definition
Tail gland hyperplasia is characterised by hyper-
secretion of sebum with resulting folliculitis and 
pyoderma.

Aetiology and pathogenesis
The tail gland is an oil gland (also called the supra-
caudal organ) located a third of the way distal to the 
base of the tail on the dorsal side. It secretes seba-
ceous material that is periodically expressed when 
the arrector pili muscles contract.1 The gland can 
become hyperplastic in intact male cats and dogs. 
Neutered animals can also be affected, although 
typically to a lesser degree. The hyperplastic gland 
becomes impacted with sebum with resulting fol-
liculitis, furunculosis and pyoderma (Fig.  4.52). 
Other skin conditions, such as allergy and endocrine 
abnormalities, can exacerbate tail gland hyperplasia 
and folliculitis.

Clinical signs
This condition is seen in dogs and cats. Waxy, 
sebaceous debris accumulates on the dorsal surface 
of the tail. Variable erythema, crusting, folliculitis, 
furunculosis, pain, pruritus and alopecia result. 

4.52

Fig. 4.52  Swelling, alopecia, seborrhoea and 
secondary infection of the caudal (tail) gland in in an 
intact male dog with hyperandrogenism.
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Differential diagnosis
•• Demodicosis.
•• Trauma.
•• Dermatophytosis.
•• Allergic dermatitis.
•• Ectoparasites.

Diagnosis
The diagnosis is made based on history, physical 
exam and ruling out the other differentials. Surface 
cytology is necessary to identify the presence of pyo-
derma; skin scrapings and cultures should be per-
formed if needed. 

Treatment
Diffuse tail pyoderma can be treated systemically 
with appropriate topical or systemic antibacteri-
als. Ear ointments that contain gentamicin and 
betamethasone are effective for treating focal bac-
terial pyoderma. The tail may need to be shaved 
to facilitate topical treatments. If the skin is very 
inflamed, a systemic steroid can be used to reduce 
inflammation and pain. Once pain, inflammation 
and infection have been controlled, the hyperse-
cretion of sebum can be addressed. Castration is 
helpful in some cases. Topical 1% phytosphingo-
sine preparations applied weekly or topical steroid-
containing products may also help. Topical retinoic 
acid is effective if applied two to four times a day 
until resolution of lesions (approximately 1 month), 
then less frequently to maintain the skin.2 There 
are many owner precautions to consider with reti-
noid therapy.

Key point
•• Life-long topical therapy may be necessary 

in cases that are not completely responsive to 
castration.
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INJECTION SITE ALOPECIA 

Definition
Injection site alopecia occurs at the site of subcuta-
neously administered drugs, including vaccines.

Aetiology and pathogenesis 
Vaccine-associated alopecia is caused by ischaemia 
to the skin as a result of a localised vasculitis; the 
most commonly reported vaccine to cause this reac-
tion is rabies. Steroid-associated alopecia is caused 
by cutaneous atrophy.

Clinical features 
In vaccine-associated disease the focal alopecia 
occurs 2–6 months after the rabies vaccine injec-
tion.1  Areas overlying the injection site become 
hyperpigmented and alopecic, and may measure 
2–10 cm in diameter. In rare instances animals may 
become depressed, lethargic and febrile, and develop 
alopecia over the face, limbs, margins of the pinnae 
and tip of the tail. Erosions and ulcers have also been 
noted on the tongue, footpads, elbows and lateral 
canthi. Focal decreased muscle mass has also been 
noticed in severe cases.2,3 Lesions may be exacer-
bated on revaccination.2 Poodles and Bichon Frise 
are at increased risk, but the condition has been 
reported in many dog breeds.2

Subcutaneous injections with glucocorticoids 
or progestogen suspensions result in focal alopecia 
at the site of injection (Fig. 4.53). Corticosteroid 
injections can cause alopecia and sometimes severe, 
slowly healing severe cutaneous atrophy at the injec-
tion site.

Differential diagnoses 
•• Demodicosis.
•• Dermatophytosis.
•• Bacterial dermatitis.
•• Alopecia areata.
•• Other causes of vasculitis or cutaneous atrophy.
•• Systemic lupus erythematosus.

Diagnosis
Clinical history and examination are normally suf-
ficient to suggest the diagnosis, especially if records 
indicate clearly the location of injections given. 
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Examination of skin scrapings and fungal culture 
will rule out infectious causes, and histopathologi-
cal examination of biopsy samples will confirm the 
diagnosis.

Treatment
In vaccine-associated simple monitoring is an 
option because hair regrowth without treatment 
can occur, although this may take up to a year. 
Pentoxifylline (15–25 mg/kg po q8–12 h) is reported  
to be beneficial for lesions resulting from vasculi-
tis.3 Other potential treatments include 0.1% tacro-
limus ointment (applied q12  h), and tetracycline 
and niacinamide (250 mg each po q8 h if the animal 
is <15 kg and 500 mg each po q8 h if the animal is 
>15 kg; doxycycline 10 mg/kg po q24 h can be used 
instead of tetracycline).4 In some animals, the atro-
phic changes are permanent. Surgical removal, 
prednisolone and/or other immunosuppressive 
drugs may be necessary to manage the vasculitis in 
severe, recalcitrant cases. Repeating the same vac-
cine can cause previously resolved areas to flare up 
(see Vasculitis, page 221). It may be best to avoid 
prominent locations when injecting show animals 
of predisposed breeds.

For steroid-associated lesions, therapy is support-
ive until the lesion resolves on its own, but there 
may be a permanent scar. Surgical removal may have 
delayed wound healing.

Key point 
•• This condition is usually cosmetic but is 

disturbing to owners.
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4.53

Fig. 4.53  Focal alopecia and cutaneous atrophy after depot 
glucocorticoid injections.
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POSTCLIPPING ALOPECIA

Definition
Postclipping alopecia (PCA) results from failure of 
hair growth after clipping.

Aetiology and pathogenesis
PCA is relatively common in dogs, but rare in cats. 
The exact mechanism of hair cycle arrest varies 
between individuals, but some dogs normally have a 
very long hair cycle with prolonged telogen (resting 
phases). In Labrador Retrievers, normal postclipping 
regrowth takes 2.5–5 (mean 3.7) months and there is 
no relationship to the season in which the dogs are 
clipped.1 PCA can also be a sign of any condition 
that causes hair cycle arrest, including underlying 
endocrine and metabolic diseases.

Clinical features
Although PCA may occur in any breed, it occurs 
primarily in long-coated breeds such as Siberian 
Huskies, Alaskan Malamutes, Samoyeds, Chow 
Chows and Keeshonds.2 Clinically, the hair does 
not regrow after clipping (Fig. 4.54). In some cases, 
there appears to be an association with lumbar epi-
dural anaesthesia. Occasionally, a few guard hairs 
will regrow in the affected area. Pyoderma is rare, 
but may be related to the trauma of clipping or under-
lying immunosuppressive conditions (Fig.  4.55). 
Rarely, PCA can be associated with dermatophytosis 
triggered by the trauma of clipping and preparing 

the skin in a contaminated clinic environment. With 
no underlying cause, hair growth generally resumes 
within 6–12 months, but full regrowth can take 
18–24 months. 

Differential diagnoses
•• Hyperadrenocorticism.
•• Hypothyroidism.
•• Sex hormone endocrinopathies (Sertoli cell 

tumour, exogenous steroids).
•• Many underlying systemic diseases can cause 

hair cycle arrest.
•• Alopecia X, flank alopecia, pattern alopecia.

Diagnosis
Diagnosis is based on history and clinical findings as 
well as ruling out conditions in the differential diag-
nosis. Affected dogs should be screened for hypothy-
roidism and other underlying conditions. Cytology 
should be used to check for pyoderma. 

Treatment
Although the clipping did not cause the hair cycle 
arrest, the clipping did cause the alopecia, and so it 
is typical for owners to blame this condition on the 
act of clipping. Education is important, as is keep-
ing this dog’s prolonged hair cycle in mind next 
time clipping is considered. Underlying causes of 
hair cycle arrest should be investigated. Melatonin 
(3–12  mg/dog po q12  h) may result in hair 
regrowth in rare cases. Other potential treatments 

4.55

Fig. 4.55  Postclipping alopecia and pyoderma in an 
English Springer Spaniel.

4.54

Fig. 4.54  Postclipping alopecia in a Labrador 
Retriever.
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include low-level laser therapy (LLLT) and micro-
needling (see page 96), but there is little evidence 
of efficacy. 

Key point
•• With time, and no underlying disease 

conditions, hair will regrow in most animals.
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TOPICAL CORTICOSTEROID REACTION

Definition
Topical corticosteroid reaction is a thinning of 
the skin (cutaneous atrophy) with prominent com
edones, associated with topical application of potent 
corticosteroid medications.

Aetiology and pathogenesis
Corticosteroids are catabolic to the skin. A wide 
variety of corticosteroid-containing sprays, creams, 
ointments and gels may cause cutaneous atrophy, but 
many cases are associated with products containing 
triamcinolone or betamethasone. 

Clinical features
Due to the difficulty of applying topical prepara-
tions to densely haired areas of the body, lesions are 
generally found in the glabrous skin of the ventral 
abdomen, pinnae or axilla. Lesions appear as focal 
areas of alopecic, thin, almost translucent skin, often 
with prominent comedones (Fig. 4.56) and/or milia. 
Varying degrees of erythema and hyperpigmenta-
tion may be present. Long-standing lesions may 
become eroded, ulcerated or torn, or show evidence 
of scarring. Other lesions include localised demodi-
cosis and/or bacterial folliculitis, telangiectasia and 
poor wound healing. 

Differential diagnosIs
•• Exposure to topical oestrogen.1

Diagnosis
Diagnosis is based on history of topical corticoste-
roid use and the observation of dermal atrophy.

Treatment
Discontinue application of topical corticosteroids. 
Return of the skin to normal appearance may take 
several months or years. The skin should be moni-
tored for secondary pyoderma and protected from 
trauma.

Key point
•• Topical steroids such as hydrocortisone 

aceponate or mometasone may be less likely to 
cause dermal atrophy.

Reference
1	 Berger DJ, Lewis TP, Schick AE, Miller RI, 

Loeffler DG. Canine alopecia secondary to human 
topical hormone replacement therapy in six dogs. 
J Am Animal Hosp Assoc 2015; 51: 136–142.

4.56

Fig. 4.56  Alopecia, cutaneous atrophy, comedones, 
milia and telangiectasia at the site of topical 
corticosteroid application in a dog.
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CHAPTER 5

DERMATOSES OF ABNORMAL KERATINISATION

TOPICAL THERAPIES FOR 
SEBORRHOEA (TABLE 5.1)

GENERAL APPROACH TO 
KERATINISATION DISORDERS (FIG. 5.1)

Table 5.1  Topical therapies for seborrhoea

ANTIBACTERIAL

Benzoyl peroxide (keratolytic*, drying)

Chlorhexidine

Ethyl lactate

Salicylic acid (keratolytic)

Selenium sulphide (keratolytic)

Sulphur (keratolytic)

Tar (keratolytic, drying)

MOISTURISING

Aloe vera

Colloidal oatmeal

Fatty acids

Lanolin

Phytosphingosine

50:50 propylene glycol and water (keratolytic)

Urea (keratolytic)

Sodium lactate

*	 Keratolytic: removes excess skin cells.

•  Scaling
•  Alopecia
•  Licheni�cation

•  Deep and super�cial skin
    scrapings
•  Pinna pedal re�ex
•  Dermatophyte culture
•  Surface cytology

Treat mites, pyoderma,
yeast dermatitis or

dermatophytosis as indicated
by the above diagnostics

If lesions persist

If lesions persist

Consider a keratinisation
disorder and perform

a skin biopsy to
confirm the diagnosis

Is the condition pruritic?
Rule out:
•  Mites
•  Fleas
•  Atopic dermatitis
•  Adverse food reaction

Is the condition non-pruritic?
Rule out:
•  Hypothyrodism
•  Hyperadrenocorticism

Fig. 5.1  General approach to keratinisation disorders.
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ICHTHYOSIS

Definition
Ichthyosis is a congenital disease characterised by 
non-pruritic, excessive flaking or scaling of the 
skin. Golden Retrievers, American Bulldogs, Jack 
Russell Terriers (JRTs) and Norfolk Terriers are 
predisposed, although other breeds can be affected. 
The disease has a juvenile age of onset and persists 
throughout adulthood.

Aetiology and pathogenesis
Ichthyosis is an autosomal recessive genetic disease. 
The specific genetic mutation varies depending on 
the breed of dog. In every case, however, the gene 
mutation results in a cornification abnormality.1–5

Clinical features
This condition is non-pruritic unless secondary 
infections or atopic dermatitis is present. Ichthyosis 
predisposes to skin infections. Variable amounts of 
large, loosely adhered flakes of skin become appar-
ent when the dog is only a few weeks old (Fig. 5.2). 
More severely affected individuals, particularly 
JRTs, may have tightly adherent flakes of skin that 
accumulate into thick sheets. The groin is usually 
most severely affected, but flakes also occur on the 
trunk. The skin may become hyperpigmented and 
also develop a roughened texture (Fig. 5.3). The 
hair coat quality may be poorer than normal, but 
alopecia is not a feature of this disease in Golden 
Retrievers. The clinical signs may become more 

pronounced with age. The footpads, nose and teeth 
are not affected in the Golden Retriever.4 American 
Bulldogs and JRTs with ichthyosis have striking 
Malassezia overgrowth. Severely affected dogs may 
be alopecic and have a peripheral lymphadenopathy. 

Differential diagnoses
•• Pyoderma.
•• Malassezia dermatitis.
•• Dermatophytosis.
•• Demodex spp.
•• Cheyletiella spp. (generally pruritic).
•• Atopic dermatitis (generally pruritic).
•• Sebaceous adenitis (adult age of onset).
•• Hypothyroidism (adult age of onset).
•• Exfoliative cutaneous lupus erythematosus.

Diagnosis
The history, signalment and clinical signs are highly 
suggestive. Other conditions such as pyoderma 
should be ruled out with surface cytology (i.e. tape 
preparations). Ectoparasites should be ruled out 
with flea combing, adhesive tape-strips, skin scrap-
ings and a treatment trial of appropriate parasiti-
cides. Histopathology reveals hyperkeratosis with 
variable amounts of hyperplasia and absent dermal 
inflammation unless there is secondary infection. 
Histopathology alone is not likely to yield a definitive 
diagnosis. Genetic testing is available to determine 
the carrier status of the genetic mutation (PNPLA1) 
in Golden Retriever dogs,3 American Bulldogs (defi-
ciency of NIPAL4)5 and JRTs (TGM1 deficiency). 

5.3

Fig. 5.3  Scaling, lichenification and 
hyperpigmentation on the ventral abdomen of a West 
Highland White Terrier with more severe ichthyosis.

5.2

Fig. 5.2  Large, profuse and loosely adherent scales 
in the coat of a Golden Retriever with ichthyosis.
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Treatment
Secondary infections should be treated and pre-
vented. Concurrent conditions, such as atopic der-
matitis should be controlled. Administering daily 
omega3-fatty acids (180  mg/5  kg of body weight) 
may help reduce flaking. Some fish-based diets con-
tain therapeutic levels of omega-fatty acids. Bathing 
the patient every few days with products contain-
ing phytosphingosine may also help reduce flak-
ing. Dogs with thick accumulations of scale should 
also be bathed with shampoos that contain benzoyl 
peroxide, salicylic acid or other keratolytic ingredi-
ents, although moisturisers may be required after or 
between baths.

It is not uncommon for dogs to have both ich-
thyosis and atopic dermatitis. This results in an 
individual with multiple aetiologies causing exces-
sive dander. All conditions need to be addressed for 
therapy to be successful.

Key points
•• This is a condition that is controlled but not 

cured. 
•• Some individuals have both ichthyosis and atopic 

dermatitis. Secondary infections are common. 
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SEBACEOUS ADENITIS

Definition
Sebaceous adenitis is an immune-mediated dis-
ease characterised by destruction of the sebaceous 
glands with subsequent scaling, alopecia and variable 
pruritus. 

Aetiology and pathogenesis
The aetiology is immune mediated and is heritable in 
many, if not all, cases. A specific gene mutation is yet 
to be found. Standard Poodles,1 Akitas, Havanese,2 
Vizslas and Samoyed dogs are predisposed. 

Clinical features3

Sebaceous adenitis occurs in young adult to middle-
aged dogs, with no sex predilection. 

In general, sebaceous adenitis is characterised by 
focal, progressing to generalised, scaling and alope-
cia. The scaling tends to form casts that encompass 
hairs (Figs. 5.4, 5.5). Affected individuals may have 
pruritus that ranges from non-existent to severe and 
refractory. 

Certain breeds may manifest signs of sebaceous 
adenitis in different ways. For example, Standard 
Poodles develop discoloration and straighten-
ing of the hair in addition to scaling and alopecia. 
Samoyeds tend to develop plaques of scale. Akitas 
may have more extensive alopecia, seborrhoea and 
even deep bacterial folliculitis and furunculosis 

5.4

Fig. 5.4  Scaling, alopecia and coat discoloration in a 
West Highland White Terrier with sebaceous adenitis 
and secondary pyoderma.
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compared with other breeds. They may also mani-
fest systemic signs of malaise, fever and weight loss, 
especially if there is a severe secondary infection. 
Vizslas and other short-coated breeds have clinical 
signs that are characterised by multi-focal, annular 
and serpiginous areas of alopecia and fine white scal-
ing that occur progressively over the head, ears and 
trunk (Fig. 5.6). Scaling may be the most prominent 
sign in Springer Spaniels. Havanese dogs often have 
scaling that is initially evident in their ear canals. 

Sebaceous adenitis is also seen in cats and rabbits, 
although there are clinical and histopathological dif-
ferences from the canine condition. 

Differential diagnoses
•• Atopic dermatitis.
•• Cheyletiella spp. or other parasites.
•• Pyoderma.
•• Epitheliotrophic lymphoma.
•• Dermatophytosis.
•• Pemphigus foliaceus.
•• Leishmaniasis.
•• Endocrinopathy
•• Zinc-responsive dermatosis.
•• Vitamin A-responsive dermatitis.
•• Primary keratinisation defects.
•• Exfoliative cutaneous lupus erythematosus.

Diagnosis
The presence or absence of pruritus helps narrow the 
list of differentials. Adhesive tape-strips, superficial 
and deep skin scrapings and surface cytology will 
help rule in mites and secondary infections. A treat-
ment trial with a parasiticide may be needed to rule 
out ectoparasites. A hair pluck will reveal the typical 
profuse follicular casts. These are often macroscopi-
cally visible and mat the hairs together. Skin biopsy 
is diagnostic, revealing inflammation targeting seba-
ceous glands and the absence of sebaceous glands in 
chronic cases. Multiple biopsies are frequently nec-
essary to observe the diagnostic pathology. 

Treatment
The prognosis is fair to guarded because response 
to therapy varies among individuals. Mild cases may 
require only topical therapy. Moderate-to-severe 
cases often need a combination of systemic and 
topical therapy. Topical therapy should be directed 
at removing scale and then infusing moisture into 
the skin and coat to replace the sebum. Shampoos 
and spot-on products containing phytosphingosine 
or ceramides may be particularly helpful. Topical 
olive oil and/or a solution of 50:50 propylene gly-
col and water are effective, albeit messy. Shampoos 
containing phytosphingosine or ceramide should 

5.5

Fig. 5.5  Severe scaling and numerous follicular casts 
in a Bernese Mountain dog with sebaceous adenitis.

5.6

Fig. 5.6  Sebaceous adenitis in a short-coated 
Hungarian Vizla. There is a patchy and serpiginous 
alopecia, but the scaling typical in longer-coated dogs 
is mild to absent.
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be used weekly, or sometimes as frequently as daily, 
for 1 month to reduce scaling and replace moisture. 
Olive oil, 50:50 propylene glycol:water solution and 
spot-on products are typically needed one to three 
times a week for the first month, then weekly to 
every other week thereafter. Bathing followed by a 
body soak in 50:50 propylene glycol and coconut oil 
weekly to remission, and then as required, can be 
very effective but it is messy and time-consuming. 
Olive oil or spot-on treatments can be used to treat 
focal areas that are not particularly responsive to 
shampooing.

Essential fatty acid supplementation (180 mg/5 kg 
po q24 h) and vitamin A4 (10 000 IU po q24 h given 
with food, maximum 800–1000 IU/kg/day) may be 
helpful as adjunct therapies.

Systemic glucocorticoids administered at anti-
inflammatory doses (see Immunosuppressive Drug 
Therapy Table, page 289) may be of value in early 
cases. However, glucocorticoids are of less value in 
chronic and minimally inflamed cases. 

Combined doxycycline or tetracycline with nia-
cinamide (see Immunosuppressive Drug Therapy 
Table, page 289) is an effective treatment for many 
dogs with sebaceous adenitis. This treatment may 
take 2–3 months to reach maximum effect. 

Ciclosporin5 (see Immunosuppressive Drug 
Therapy Table, page 289) is effective in many cases 
of sebaceous adenitis. This treatment may take 
6–8  weeks to reach maximum effects. This is the 

only treatment that has been demonstrated to lead to 
regeneration of sebaceous glands.

A combination of systemic therapies may be nec-
essary in dogs with severe disease. 

Key points
•• Prominent follicular casts are highly suggestive 

of sebaceous adenitis.
•• Diagnosis is only made by histopathological 

examination of multiple biopsy samples.
•• A combination of systemic and topical treatments 

is often required except in the mildest of cases.

References
1	 Pedersen NC, Liu H, McLaughlin B, Sacks BN. Genetic 

characterization of healthy and sebaceous adenitis 
affected Standard Poodles from the United States and 
the United Kingdom. Tissue Antigens 2012; 80(1): 46–57.

2	 Frazer MM, Schick AE, Lewis TP, Jazic E. Sebaceous 
adenitis in Havanese dogs: a retrospective study of the 
clinical presentation and incidence. Vet Dermatol 2011; 
22: 267–274.

3	 Simpson A, McKay L. Applied dermatology: sebaceous 
adenitis in dogs. Compend Contin Educ Vet 2012; 34(10): 
E1–7.

4	 Lam AT, Affolter VK, Outerbridge CA, Gericota B, 
White SD. Oral vitamin A as an adjunct treatment 
for canine sebaceous adenitis. Vet Dermatol 2011; 22: 
305–311.

5	 Palmeiro BS. Cyclosporine in veterinary dermatology. 
Vet Clin North Am Small Anim Pract 2013; 43(1): 153–171.

ZINC-RESPONSIVE DERMATOSIS

Definition
Zinc-responsive dermatosis in dogs occurs due to an 
impaired ability to absorb zinc from the gut (type 1) 
or a relative or absolute deficiency of zinc in the diet 
(type 2).1–3 Naturally occurring zinc deficiency has 
not been reported in cats. 

Aetiology and pathogenesis
Zinc is found in high levels in the epidermis and is 
important in keratinocyte differentiation. Zinc defi-
ciency causes hyperkeratosis, especially at pressure 
points, and predisposes to infections. There are two 
types of zinc-responsive dermatosis.

Type 1 disease is most frequently seen in Siberian 
Huskies, Samoyeds and Alaskan Malamutes (possi-
bly due to autosomal recessive inheritance), although 
it has been recognised in other breeds.1 These ani-
mals appear unable to absorb adequate zinc, even 
when fed a nutritionally balanced diet. 

Type 2 disease, due to an absolute dietary zinc 
deficiency, is rare in animals fed high-quality, com-
mercially prepared diets.1,2 More commonly, there 
is a relative deficiency due to interaction with other 
dietary components or an inability to utilise dietary 
zinc. Absorption of zinc from the gut is inhibited by 
iron, copper and calcium.1,2 Phytates and inorganic 
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phosphate bind zinc and hinder absorption in the 
intestine. This is most likely to be seen in rapidly 
growing animals, particularly giant breeds, fed inad-
equate diets or diets in which nutritional antagonism 
occurs, particularly due to high phytate content or 
over-supplementation with calcium.

Clinical features
There is no sex predisposition, although clinical 
lesions may be associated with or exacerbated by 
oestrus, pregnancy and lactation in intact females. 
Most cases of type 1 disease are seen between age 1 
and 3 years, although there is a wide age range of up 
to 11 years at first presentation.1 Type 2 is normally 
seen in young, growing dogs fed inappropriate diets, 
although it can be seen in older animals depending 
on the dietary history. 

Cutaneous lesions include well-demarcated, sym-
metrical areas of scaling, crusting, lichenification, 
hyperkeratosis and erythema, predominantly around 
the mouth, eyes, pressure points,4 footpads and scro-
tum (Figs. 5.7–5.9). Pruritus is variable, but it may 
be severe. Affected skin may fissure and ulcerate, 
which is often painful.1 Secondary bacterial and yeast 
dermatitis may occur. The coat is generally dull and 
harsh and may exhibit multi-focal hypopigmenta-
tion. Other clinical signs include lymphadenopathy 
(especially if there is fissuring, inflammation and/or 
pyoderma), poor wound healing, anoestrus, infertil-
ity, inappetence (possibly due to altered taste and/or 
smell), failure to thrive and weight loss. 

Differential diagnoses
•• Atopic dermatitis. 
•• Demodicosis.
•• Staphylococcal pyoderma.
•• Malassezia dermatitis.
•• Dermatophytosis.
•• Pemphigus foliaceus.
•• Superficial necrolytic dermatitis.
•• Leishmaniasis.

Diagnosis
The history (particularly the breed and diet) and 
clinical signs are highly suggestive.1 Cytology 
reveals numerous nucleated keratinocytes in conflu-
ent sheets consistent with widespread parakeratosis, 

5.9

Fig. 5.9  Hyperkeratosis of the footpads.

5.7

Fig. 5.7  Zinc-responsive dermatosis in a Siberian 
Husky.

5.8

Fig. 5.8  Severe alopecia, inflammation and crusting 
around the eye.
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with or without yeast, bacteria and/or neutrophils. 
Histopathology will confirm hyperkeratosis with 
diffuse parakeratosis. Parakeratosis may, however, 
be focal or minimal in some cases.2 Plasma and hair 
zinc levels are generally the least useful information 
in the diagnosis of this disease.3 Final confirmation 
of the diagnosis relies on response to treatment.1,2

Treatment
The prognosis is generally good. Therapy involves 
correction of any dietary factors and zinc supple-
mentation with starting doses of 1–3 mg/kg per day 
of elemental zinc.1,2 Zinc compounds have different 
doses (e.g. zinc sulphate 10 mg/kg per day, zinc glu-
conate 5 mg/kg per day3 or zinc methionine 4 mg/kg 
per day) and it is important to check the level of 
elemental zinc in the supplement. Higher doses may 
be necessary in some dogs.2 Zinc sulphate is more 
likely to cause vomiting and diarrhoea, so zinc glu-
conate or methionine is generally preferred. Higher 
doses produce a better response, especially initially, 
but these doses may be less well tolerated. Anecdotal 
evidence indicates that treatment with essential fatty 
acids (EFAs) and a low dose of oral glucocorticoids 
may dramatically enhance response to therapy. It 
is unclear whether this is associated with enhanced 
uptake or utilisation of zinc or reduction of cutaneous 
inflammation. Retinoids may also be of help in severe 
cases.2 Animals that do not respond to oral medication 

may benefit from zinc sulphate given intramuscularly 
or slowly intravenously (weekly doses to a maximum 
of 600 mg/month),2 although this can be painful and 
irritating to surrounding tissues. The most common 
cause of treatment failure is improper dosing of zinc. 
There is some rationale to feeding zinc- and EFA-
supplemented diets. Antibiotics may be necessary to 
control secondary infections. Zinc supplementation 
may be required for life in type 1 disease, whereas it 
should be possible to maintain affected animals on 
a nutritionally balanced diet once the clinical signs 
have resolved in type 2 disease. 

Key points
•• May occur in dogs on a commercially prepared 

diet given calcium and/or cereal supplements.
•• Common in northern breed dogs.
•• This condition is variably pruritic. 
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LEISHMANIASIS

Definition
Canine leishmaniasis is a serious systemic dis-
ease with a variable clinical presentation resulting 
from an infection by diphasic leishmania protozoa. 
Leishmaniasis is endemic in the Mediterranean 
basin1 and in Central and South America. The dis-
ease has been reported in other countries including: 
southern Russia, India, China, eastern Africa and 
the USA. 

Aetiology and pathogenesis
Leishmania spp. are transmitted by blood-feeding 
sandflies (Phlebotomus spp. in Europe and Asia; 
Lutzomyia spp. in the Americas). Dogs are the main 

vertebrate hosts, although rats and foxes are minor 
hosts. Female flies feeding on infected hosts ingest 
amastigotes. These multiply and become flagellated 
promastigotes in the gut of the sandfly. These are 
transferred when a fly feeds on another vertebrate host. 
The promastigotes are phagocytosed by macrophages 
and dendritic cells in the new host. They become non-
flagellated amastigotes within 2–5  days and start to 
multiply. Infected cells eventually burst, releasing free 
amastigotes to infect adjacent cells. The organisms 
can disseminate to bone marrow, skin, liver, pancreas, 
kidneys, adrenal glands, digestive tract, eyes, testes, 
bone and joints. The onset of clinical signs can vary 
from 1 month to 7  years. Vertical transmission has 
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been seen in areas without sandflies. Transmission by 
direct contact, blood transfusions and placenta has 
been reported in humans. There are rare reports of 
leishmaniasis developing in dogs from non-endemic 
areas that have been in close contact with infected 
dogs. 

Dogs that mount a cell-mediated immune 
response are resistant to infection. Dogs that mount 
a humoral (antibody) immune response develop clin-
ical signs of leishmaniasis. Chronic dermal inflam-
mation and cutaneous parasite loads are directly 
related to the severity of clinical disease in New 
World canine visceral leishmaniasis. The para-
site causes tissue damage through two pathogenic 
mechanisms:

•• Non-suppurative granulomas, seen in skin, 
hepatic, enteric and bone lesions.

•• Circulating immune complexes that lodge in 
the blood vessels, renal glomeruli and joints, 
resulting in vasculitis, glomerulonephritis, 
ocular lesions and lameness. 

Clinical features
Canine leishmaniasis is an insidious, slowly progres-
sive, multi-systemic condition. The clinical signs 
can vary widely among individuals. The time course 
of infection is variable; exposure to infected bites 
may result in no infection, a rapid establishment of a 

patent infection within 2 months, a prolonged sub-
patent infection (4–22 months), before progression 
to overt clinical signs, or a transient subpatent period 
followed by 10–21 months of apparent Leishmania-
negative status before progression. Leishmaniasis is 
rare in cats, but isolated cases with localised papular-
to-nodular, erosive and crusting lesions have been 
reported. Cats can act as reservoir hosts for Old 
World leishmaniasis, transmitting viable organisms 
to sandflies.2

Cutaneous lesions (Figs. 5.10–5.13) affect up to 
80%3 of infected dogs. These include:

•• Localised or generalised exfoliative dermatitis 
with characteristic small, adherent silvery-white 
scales.

•• Nasodigital hyperkeratosis.
•• Nodules and papules of the skin and 

mucocutaneous junctions.
•• Ulcerations, especially pressure points, 

extremities and mucocutaneous junctions.
•• Onychogryphosis, onychorrhexis and 

paronychia.
•• Focal alopecia, predominately on the head and 

pinnae and/or periocular.
•• Dry and dull hair coat.
•• Sterile pustular dermatitis, especially ventral.
•• Diffuse erythema and erythematous plaques.
•• Nasal depigmentation, erosion and crusting.
•• Secondary pyoderma and demodicosis. 

Systemic signs are variable and include:

•• Generalised lymphadenopathy.
•• Anaemia and pale mucous membranes.
•• Polydipsia, polyuria, glomerulonephritis and 

renal failure.
•• Hepatic and splenic enlargement; possibly with 

hepatitis, jaundice and ascites.
•• Exercise intolerance, weight loss, muscle wasting 

and pyrexia.
•• Uveitis, keratitis, conjunctivitis and other ocular 

disease.
•• Epistaxis, melena and other coagulopathies.
•• Vasculitis and vasculopathy.
•• Lameness, polyarthritis, polymyositis or 

osteomyelitis.

5.10

Fig. 5.10  Temporal muscle wasting, alopecia 
and scaling of the face in a dog with leishmaniasis. 
This UK-based dog had been imported from Cyprus 
2 years earlier.
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•• Meningitis and neurological disorders.
•• Anorexia, vomiting and diarrhoea.
•• Sneezing and coughing.
•• Atrophic masticatory myositis.

Differential diagnoses
•• Pemphigus foliaceus.
•• Cutaneous or systemic lupus erythematosus.
•• Exfoliative cutaneous lupus erythematous.

5.12

5.11

5.13

Figs. 5.11–5.13  Same dog as in Fig. 5.10: onychogryphosis (hypertrophy and curling of the claws) (Fig. 5.11); 
alopecia and scaling of the lower limb and bony points (Fig. 5.12); profuse, fine, silver–white scaling of the trunk 
(Fig. 5.13).

Ve
tB

oo
ks

.ir



Chapter 5142

•• Vasculitis.
•• Sebaceous adenitis.
•• Zinc-responsive dermatitis.
•• Bacterial folliculitis.
•• Dermatophytosis.
•• Demodicosis.
•• Superficial necrolytic dermatitis.
•• Epitheliotrophic lymphoma.

Due to the variable clinical presentation, Leishmania 
spp. should also be considered in many other cases, 
especially in, or if there has been travel to, endemic 
areas. 

Diagnosis
Clinical examination and the knowledge that the 
affected animal lives in or has come from an area 
where leishmaniasis is prevalent will raise clinical 
suspicion. Most cases have a non-regenerative, 
normochromic/normocytic anaemia, hypergamma-
globulinaemia, hypoalbuminaemia, a low albumin:​
globulin ratio and proteinuria with a protein:​
creatinine ratio of >1. Antinuclear antibody (ANA) 
tests are positive in roughly 50% of cases. 

Organisms can be detected on cytology (Fig. 5.14) 
of scrapes from superficial lesions or aspirates from 
lymph nodes (30%), bone marrow (50%) or spleen. 
Cytology may be more sensitive than serology in 
early cases. 

Histopathological inflammatory patterns are 
variable and often non-specific. Most cases have 
orthokeratotic hyperkeratosis with mononuclear 
inflammatory infiltrates, which may be perifol-
licular, perivascular, interstitial to diffuse, nodular, 
interface, pustular or mixed. Vasculitis, ischaemia 
and necrosis may also be present. Organisms can be 
seen in about 50% of cases with Giemsa stains. 

Polymerase chain reaction (PCR) is highly sen-
sitive and widely used, although contamination and 
false-positive results can be seen. False-negative PCR 
is also seen, because organisms may not be present in 
all tissues. PCR on bone marrow and tissue samples 
is almost 100% sensitive; PCR on blood, lymph node 
and cerebrospinal fluid (CSF) is less sensitive. 

Leishmania-specific IgG serology is usually highly 
sensitive, but positive serology is associated with 
exposure and not necessarily disease. It is therefore 
less useful in endemic areas, where most dogs will 
be infected but only a minority will develop clini-
cal signs. Titres remain high for prolonged periods 
after infection and successful treatment, although 
the response to individual antigens is variable. An 
indirect immunofluorescent antibody test (IFAT) 
to detect whole organisms is 98–99% sensitive and 
high titres are associated with clinically affected 
dogs or infected dogs that will develop clinical signs. 
Enzyme-linked immunosorbent assay (ELISA) tests 
detect a variety of antigens and are approximately 
90% sensitive. 

Definitive diagnosis relies on demonstrating 
organisms in affected tissues, although this is not 
possible in all cases. Therefore, diagnosis is often 
based on compatible clinical signs together with 
supportive evidence from a range of other tests. In 
one study of 160 dogs diagnosed with leishmaniasis, 
approximately 42% were positive by PCR, 46% by 
IFAT and 19% by lymph node aspirate cytology. 

Treatment1,4

Dogs should be treated only if the health legislation 
of the country concerned permits therapy, because 
euthanasia is necessary in some countries. It is also 
important to determine if the patient’s condition will 
allow a reasonable chance of successful treatment, 
as renal failure is a poor prognostic indicator. It is 
important to remember that parasite burdens may 

5.14

Fig. 5.14  Leishmania organisms in a macrophage 
from a lymph node aspirate (courtesy of Genevieve 
Marignac).
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remain after treatment, permitting possible relapse or 
transmission. Treatment recommendations (Table 5.2) 
vary depending on the stage of disease. 

Therapy for mild disease. Allopurinol or meglu-
mine antimonite; or miltefosine/allopurinol com-
bined with meglumine antimonite; or allopurinol 
combined with miltefosine. The prognosis is good.

Therapy for moderate disease. Allopurinol 
combined with meglumine antimonite or allopu-
rinol combined with miltefosine. The prognosis is 
guarded to good.

Therapy for severe disease. Allopurinol com-
bined with meglumine antimonite or allopurinol 
combined with miltefosine. An internal medicine 
text should be consulted for simultaneous treatment 
of renal disease. The prognosis is guarded to poor.

Therapy for severe disease accompanied by 
end-stage renal disease. Allopurinol alone. The 
prognosis is poor.1

Treatment can stop if the animal is in clinical 
remission and if haematology, biochemistry, urinal-
ysis and the protein:creatinine ratio, serum protein 
electrophoresis (SPE), serology (IFAT) and PCR are 
all normal. Two negative PCRs 6 months apart are 
needed to demonstrate a parasitological cure. 

Protection against sandfly bites is very important 
in endemic areas. The products must have repellent 
activity to prevent bites. Useful products include 
deltamethrin-impregnated collars and washes, imi-
dacloprid and flumethrin collars, and permethrin/
imidacloprid or dinotefuran/pyriproxyfen/perme-
thrin spot-on products.1,5 Avoiding times and places 

that sandflies are most active may reduce the risk of 
bites. 

Vaccines are available to prevent and block trans-
mission of canine visceral leishmaniasis; however, 
the efficacy is not complete and they must be used 
together with antisandfly measures.5,6

Key points
•• A disease with many clinical presentations that 

should always be considered as a differential 
or concomitant diagnosis in regions where 
Leishmania spp. are endemic. 

•• Always ask about an animal’s travel history. 
•• Potentially zoonotic.
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Table 5.2  Treatment regimens for leishmaniasis and adverse effects

DRUG DOSE ROUTE DURATION POTENTIAL ADVERSE EFFECTS

Meglumine antimonite 75–100 mg/kg q24 h or 
40–75 mg/kg q12 h

Subcutaneous 
injection

4 weeks Nephrotoxicity, cutaneous abscess

Miltefosine 2 mg/kg q24 h By mouth 4 weeks Vomiting, diarrhoea

Allopurinol 10 mg/kg q12 h By mouth 6–12 months Xanthine urolithiasis
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EXFOLIATIVE CUTANEOUS LUPUS 
ERYTHEMATOSUS OF THE GERMAN 
SHORT-HAIRED POINTER

Definition
Exfoliative cutaneous lupus erythematosus (ECLE) 
is a familial form of lupus that affects German Short-
haired Pointers. Spontaneous cases of ECLE have 
also been seen in other breeds. ECLE is one of the 
forms of cutaneous lupus that have been associated 
with systemic lupus erythematosus (SLE), especially 
in German Short-haired Pointers. 

Aetiology and pathogenesis
There is a strong genetic predisposition to the 
development of this disease, although the exact 
gene mutation is unknown. The inflammation of 
the skin is lupus like and autoantibodies have not 
been found.

Clinical features
The disease usually occurs in puppies and young 
adults, although it may be seen in older dogs in other 
breeds. Sex predilection has not been noted. ECLE 
is characterised by widespread scaling, depigmenta-
tion, alopecia, and ulceration and crusting on the 
muzzle, pinnae, trunk and limbs (Figs. 5.15–5.17). 
Dogs may be pruritic.1 Systemic abnormalities such 
as lymphadenopathy, intermittent pyrexia, joint 
pain, infertility, hyperglobulinaemia and thrombo-
cytopenia may also be present in dogs that develop 
SLE. Dogs often assume a ‘hunched stance’.2,3 
Complications may include secondary pyoderma, 
yeast dermatitis and otitis. 

Differential diagnoses
•• Sebaceous adenitis.
•• Primary idiopathic keratinisation defect 

(seborrhoea).
•• Ichthyosis.
•• Demodicosis.
•• Dermatophytosis.

5.16 5.17

Figs. 5.16, 5.17  Scaling over the head and ear (Fig. 5.16), and forelimb and trunk (Fig. 5.17) of a German 
Short-haired Pointer with exfoliative cutaneous lupus erythematosus (photos courtesy of Pat McKeever).

5.15

Fig. 5.15  Severe hyperkeratosis and scaling of the 
ventral abdomen in a Bearded Collie with ECLE.
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•• Follicular dysplasia.
•• Leishmaniasis.
•• Systemic lupus erythematosus.

Diagnosis
The diagnosis is based on the history, physical exam, 
skin cytology and skin biopsies. The skin should not 
be clipped or cleaned before punch biopsies. Multiple 
specimens should be selected from lesions of varying 
stages. Histopathology reveals lymphocytic interface 
dermatitis with marked hyperkeratosis and apoptotic 
keratinocytes. Destruction of sebaceous glands may 
also be observed.

Treatment
Glucocorticoids, ciclosporin and hydroxychloroquine 
can temporarily relieve clinical signs.2 Leflunomide 
shows some promise1 (see Immunosuppressive 
Drug Therapy Table, page 289). The prognosis in 
German Short-haired Pointers is generally guarded, 
but it can be better in other breeds without systemic 
involvement. 

Key point
•• This disease may wax and wane. German 

Short-haired Pointers eventually succumb to the 
disease, but treatment can improve quality of life 
in some dogs for several months to years. 
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VITAMIN A-RESPONSIVE DERMATOSIS

Definition
Vitamin A-responsive dermatosis is a rare der-
matosis characterised by epidermal hyperkera-
tosis with markedly disproportionate follicular 
hyperkeratosis.

Aetiology and pathogenesis
The aetiology is not known. Retinoic acid (a deriva-
tive of vitamin A) is essential for a wide range of cell 
and tissue functions. It is particularly important in 
keratinocyte proliferation and differentiation by 
regulating the expression of keratins. Even though 
the clinical signs resolve with vitamin A supplemen-
tation, there is no evidence that affected animals are 
deficient in vitamin A.

Clinical features
The dermatosis is almost entirely confined to 
Cocker Spaniels. The clinical signs usually begin 
between age 2 and 5 years, and clinical signs get 
more severe with time. Dogs develop prominent, 
frond-like follicular casts and multi-focal, frond-
like, erythematous, crusted plaques, particularly 
on the lateral thorax and ventrum (Fig. 5.18). 
Affected animals are often pruritic and have mal-
odorous skin, especially with concomitant bacterial 
or Malassezia infections.

5.18

Fig. 5.18  Alopecia, seborrhoea and scaling with 
prominent follicular casts in a Cocker Spaniel with 
vitamin A-responsive dermatosis.
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Differential diagnoses
•• Sarcoptic mange.
•• Demodicosis.
•• Flea allergic dermatosis.
•• Atopic dermatitis.
•• Cutaneous adverse food reaction.
•• Primary idiopathic keratinisation defect 

(seborrhoea).
•• Sebaceous adenitis.
•• Ichthyosis.

Diagnosis
The clinical signs and history are highly suggestive. 
Histopathology will help confirm the presence of a 
follicle-oriented keratinisation defect, but the final 
diagnosis relies on the response to vitamin A ther-
apy. Cytology should be performed to identify sec-
ondary bacterial and/or yeast infections, which will 
need appropriate management.

Treatment
The prognosis is generally good. Treatment with 
10 000  IU (maximum 800–1000  IU/kg per day) 
vitamin A in food once daily usually resolves the 
clinical signs within 4–8 weeks.1 Appropriate kera-
tolytic and/or antimicrobial treatment will speed 
clinical resolution. Once in remission, affected dogs 
can be maintained with daily (or less frequently 
if possible) vitamin A supplementation. At these 
doses vitamin A is very well tolerated, but potential 
adverse effects include hepatopathy, hyperostosis 
and keratoconjunctivitis sicca. Affected individu-
als generally require lifelong supplementation with 
vitamin A.1 

Key point
•• An uncommon dermatosis that is ultimately 

diagnosed by response to vitamin A.
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IDIOPATHIC KERATINISATION DEFECTS
(Primary seborrhoea)

Aetiology and pathogenesis
Primary keratinisation defects (seborrhoea) in 
Cocker Spaniels is an uncommon, possibly famil-
ial, dermatosis associated with abnormal basal epi-
dermal cell kinetics. Compared with normal dogs, 
basal epidermal cells in affected dogs undergo accel-
erated cellular proliferation and turnover.1–3 There 
is an increase in the number of actively dividing 
basal cells, a shortened cell cycle and a decreased 
transit time to the stratum corneum (7–8 days com-
pared with 21–23 days). Hair follicles and sebaceous 
glands are similarly affected. This results in marked 
scaling, greasiness and alopecia. The disrupted 
epidermal barrier and altered cutaneous microen-
vironment predispose to secondary pyoderma and 
malassezia dermatitis. Similar conditions are recog-
nised in other Spaniels, especially English Springers 
(Fig.  5.19) and, less commonly, in other breeds.4 
The condition may be associated with less greasiness 
in other breeds. 

Clinical features
Most animals display abnormal keratinisation from 
an early age. The clinical signs vary in severity and 
extent, but tend to worsen with time. Mildly affected 
dogs exhibit adherent, greasy scales around the nip-
ples, lip folds and external ear canals (Fig.  5.20). 
More severely affected animals have more severe and 
generalised lesions in skin folds, ventral neck, ventral 
body, medial limbs, trunk and feet. Severely affected 
dogs are malodorous, greasy, alopecic and pruritic, 
with a papular scaling and, occasionally, crusting 
dermatosis (Figs. 5.21, 5.22). Chronic or recurrent 
and, often severe, otitis externa is common.

Differential diagnoses
•• Sebaceous gland hyperplasia or dysplasia.
•• Ectoparasite infestation, particularly Cheyletiella 

and Demodex spp.
•• Atopic dermatitis.
•• Cutaneous adverse food reaction.
•• Endocrinopathies, especially hypothyroidism.
•• Sebaceous adenitis.
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•• Dietary deficiency (especially EFAs).
•• Vitamin A-responsive dermatosis.
•• Dermatophytosis.
•• Leishmaniasis.
•• Pemphigus foliaceus.
•• Epitheliotrophic lymphoma.
•• Allergic or irritant contact dermatitis.

Some of these conditions may be concurrent 
(especially parasites and hypersensitivities) and/
or triggers for secondary scaling and seborrhoea. 
These conditions can result in secondary pyoderma 
and malassezia dermatitis. The seborrhoea may 
resolve once secondary infections have been treated 
and controlled. 

Diagnosis
The diagnosis of a primary keratinisation defect 
relies heavily on ruling out other diseases. Pruritic 
dogs should be evaluated for atopic dermatitis, cuta-
neous adverse food reactions, ectoparasites, and 
secondary pyoderma and/or malassezia dermati-
tis. Clinicians should ensure that affected dogs are 
receiving an easily digestible, balanced diet that is 
rich in EFAs. Affected dogs should also be evaluated 
for endocrine disease, particularly hypothyroidism 
and hyperadrenocorticism. 

If the dog continues to have seborrhoea after 
other conditions have been identified and managed 
properly, then a skin biopsy should be performed. 
Primary keratinisation defects are characterised 

5.21 5.22

Figs. 5.21, 5.22  Primary keratinisation defect in a Cocker Spaniel with severe erythema, alopecia, scaling 
and superficial spreading pyoderma.

5.19

Fig. 5.19  Primary keratinisation defect in an English 
Springer Spaniel.

5.20

Fig. 5.20  Same dog as in Fig. 5.19: severe scaling.
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histologically by non-inflammatory orthokeratotic 
(i.e. non-nucleated) hyperkeratosis and keratin plugs 
in the hair follicles. Histopathology can be non-
specific, but it is particularly useful for ruling out 
other skin diseases. Histological interpretation will 
be hindered by inflammation from pyoderma and 
yeast dermatitis, so it is important to ensure that sec-
ondary infections have been properly treated before 
procuring a skin biopsy. 

Treatment
If a primary cause cannot be identified and con-
trolled, then lifelong therapy is necessary. It is very 
important to maintain rigorous flea control and to 
treat secondary skin and ear infections promptly.4–6

Topical therapy
Topical therapy can be very effective, is generally 
safe and is traditionally the mainstay of treatment.7 
It does, however, require an amenable patient, ade-
quate facilities and a committed owner, and is not 
suitable in every case. Topical therapy should be 

keratolytic (to soften and remove existing scale), 
keratoplastic (suppress basal cell turnover and exces-
sive keratinistion) and degreasing or moisturising 
to help restore the epidermal barrier and reduce 
transepidermal water loss (Table 5.3). The relative 
importance of these factors varies with each case. 
Treatment may require a combination of products, 
which are best selected by trial and error.

Topical therapy should be instituted two to three 
times weekly with a 10- to 15-minute contact time. 
Once in remission the frequency can be reduced. 
It may also be possible to switch to less aggressive 
products and/or reduce the number of different 
products employed. 

Systemic therapy
Systemic therapy can be used in cases where topi-
cal therapy is ineffective or inappropriate. EFA 
supplementation can help restore normal epidermal 
barrier function.4 Synthetic retinoids (e.g. isotreti-
noin or acitretinoin [1–2 mg/kg q24 h, reducing to 
1 mg/kg q48 h for maintenance]) can be effective in 

Table 5.3  Topical therapies for idiopathic keratinisation defects

INGREDIENT ANTIBACTERIAL MOISTURISING DRYING KERATOLYTIC KERATOPLASTIC1

Benzoyl peroxide x x x

Chlorhexidine x

Ethyl lactate x x x

Salicylic acid x x x

Selenium sulphide x x

Sulphur x x x x

Tar x x x x

Aloe vera x

Colloidal oatmeal x

Fatty acids x

Lanolin x

Phytosphingosine2 x x

Propylene glycol x x

Mineral oil x x

Urea x x

Sodium or ammonium lactate x x

1	 Keratoplastic = modifies and normalises keratinocyte turnover.
2	 Phytosphingosine = modifies sebaceous gland activity and normalises sebaceous secretion.
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suppressing the accelerated cellular kinetics and 
associated keratinisation defects.5,6 Vitamin A 
(10 000 IU q24 h, maximum 800–1000 IU/kg q24 h 
(see Vitamin A-responsive dermatosis, page 146) can 
also be effective, and is less expensive and better tol-
erated than synthetic retinoids (Figs. 5.23, 5.24). 
This blurs the distinction between what is vitamin 
A-responsive dermatosis and primary keratinisation 
defect in Cocker Spaniels. 

Key points
•• Primary seborrhoea is rare, but secondary 

seborrhoea is common. Secondary seborrhoea 
responds best when the underlying condition is 
treated.

•• Primary seborrhoea is a disease that is not cured, 
and treatment is required for the life of the pet.

References
1	 Kwochka KW, Rademakers AM. Cell proliferation 

of epidermis, hair follicles and sebaceous glands 
of Beagles and Cocker Spaniels with healthy skin. 
Am J Vet Res 1989; 50: 587–591.

2	 Kwochka KW, Rademakers AM. Cell proliferation 
kinetics of epidermis, hair follicles and sebaceous 
glands of Cocker Spaniels with idiopathic seborrhea. 
Am J Vet Res 1989; 50: 1918–1922.

3	 Kwochka KW. Cell proliferation kinetics in the 
hair root matrix of dogs with healthy skin and dogs 
with idiopathic seborrhea. Am J Vet Res 1990; 51: 
1570–1573.

4	 Scott DW, Miller WH. Primary seborrhea in English 
springer spaniels: a retrospective study of 14 cases. 
J Small Anim Pract 1996; 37: 173–178.

5	 Fadok VA. Treatment of canine idiopathic 
seborrhea with isotretinoin. Am J Vet Res 1986; 47: 
1730–1733.

6	 Power HT, Ihrke PJ, Stannard AA et al. Use of 
etretinate for treatment of primary keratinization 
disorders (idiopathic seborrhea) in Cocker Spaniels, 
West Highland White Terriers, and Bassett Hounds. 
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5.23 5.24

Figs. 5.23, 5.24  Same dog as in Fig. 5.19: good response to treatment with essential fatty acids, keratolytic 
and emollient shampoos and vitamin A.
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CANINE EAR MARGIN SEBORRHOEA 

Definition
Canine ear margin seborrhoea is a cornification 
abnormality that results in scaling and alopecia on 
the margins of the pinnae.

Aetiology and pathogenesis
Canine ear margin seborrhoea can be a primary 
idiopathic condition or secondary to other diseases 
such as atopy, vasculitis or hypothyroidism. 

Clinical features
Primary idiopathic ear margin seborrhoea tends 
to affect dogs with pendulous pinnae, especially 
Dachshunds, Springer Spaniels and Cocker Spaniels. 
Initially, excessive adherent keratin accumula-
tion is noted on the pinnal margins. In some cases, 
the accumulations may be waxy or greasy and fol-
licular casts may be present. Focal areas of alopecia 
may develop along the ear margins (Fig. 5.25). If 
a thick  layer of keratin debris accumulates, it may 
fissure and bleed. The lesions are only occasionally 
pruritic and may be secondarily infected. Associated 
fissures and ulcerations are painful. 

Differential diagnoses
•• Atopic dermatitis (especially German Shepherd 

dogs, Cocker Spaniels and Springer Spaniels).
•• Early vasculitis (vasculitis will eventually have 

focal areas of tissue necrosis).
•• Sarcoptic mange (usually very pruritic).

•• Frostbite.
•• Sebaceous adenitis.
•• Ichthyosis.
•• Zinc-responsive dermatosis.
•• Vitamin A-responsive dermatosis.

Diagnosis
The diagnosis is based on the clinical findings and 
ruling out other differentials. Surface cytology 
should be performed to investigate secondary bacte-
rial or yeast dermatitis. Dermatohistopathology can 
provide supporting evidence. Biopsy of the ear mar-
gin can cause persistent haemorrhage and a lesion 
that is slow to heal due to head shaking. Taking nar-
row full-thickness wedges, closing the wound with 
a double-layer suture pattern and closing the dorsal 
and ventral skin separately avoids the cartilage and 
may encourage healing. 

Treatment
Simple monitoring is an appropriate treatment option 
if the ear margins are not painful, pruritic or infected.

Excessive scale can be removed with keratolytic 
shampoos or ointments. Topical phytosphingosine 
products may be useful to decrease the accumula-
tion of scale and production of sebum. These prod-
ucts should be used daily or every other day until the 
desired effect is achieved, and then approximately 
weekly to prevent recurrence. Topical emollient and 
moisturising creams and ointments can help prevent 
drying and fissuring. 

Inflammation can be treated with a topical glu-
corticoid, such as fluocinolone acetonide 0.1% in 
60% dimethyl sulphoxide (DMSO), or 0.1% beta-
methasone valerate cream, applied twice daily until 
the desired effect is reached, and then periodically as 
needed to prevent recurrent inflammation. The pin-
nae should be monitored for dermal atrophy, which 
is a potential side effect of continuous topical gluco-
corticoid applications.

Bacterial or Malassezia infections can be treated 
with appropriate topical or systemic antimicrobials. 

Key points
•• This is usually an idiopathic condition that is 

generally controlled but not cured.
•• This condition is generally non-pruritic.

5.25

Fig. 5.25 Ear margin seborrhoea with scaling, 
alopecia, fissures and crusts of the pinna tip and margin.
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NASAL AND DIGITAL HYPERKERATOSIS

Definition
Nasal hyperkeratosis is characterised by excessive 
amounts of keratin on the nasal planum. Digital 
hyperkeratosis presents similarly and affects the 
footpads. 

Aetiology and pathogenesis
Hyperkeratosis occurs because of increased pro-
duction or retention of keratinised tissue. It may be 
genetic, conformational or idiopathic. Familial nasal 
and/or footpad hyperkeratosis has been reported 
in Dogues de Bordeaux and Irish Terriers.1 Nasal 
parakeratosis is a type of hereditary hyperkerato-
sis that has been reported in young adult Labrador 
Retrievers.1 Poor conformation (particularly English 
Bulldogs), obesity and degenerative joint disease can 
also lead to fronding hyperkeratosis on the footpad 
margins, because dogs with these conditions (and 
declawed cats) tend to walk and bear weight abnor-
mally. Spontaneous idiopathic disease, particularly 
of the older dog, is the most common cause of nasal 
and digital hyperkeratosis.

Clinical features
Nasal hyperkeratosis is confined to the nasal pla-
num and presents as a variably thickened, fissured 
accumulation of dry, frond-like, keratinised tissue 
(Figs.  5.26, 5.27). Pedal hyperkeratosis is more 
variable in presentation (Fig. 5.28). Areas of hyper-
keratosis may fissure, leading to secondary bacterial 
or Malassezia infection. Fissured and infected lesions 
can be very painful. Both nasal and digital hyper-
keratosis may occur in the same individual. With 
conformational abnormalities and degenerative joint 
disease, focal, fronding hyperkeratosis typically 
occurs on the periphery of footpads.

Differential diagnoses
•• Canine distemper virus infection.
•• Canine papillomavirus infection.
•• Pemphigus foliaceus.
•• Superficial necrolytic dermatitis.
•• Zinc-responsive dermatosis.
•• Cutaneous lupus erythematosus.
•• Epitheliotrophic lymphoma.

Diagnosis
Consideration of the vaccine history and the risk of 
exposure to the virus are particularly important in 
establishing the likelihood of canine distemper or 
papillomavirus infection. Canine distemper virus is 
rare in areas where vaccination against distemper is 

5.28

Fig. 5.28  Digital hyperkeratosis in a Dogues de 
Bordeaux.

5.26

Fig. 5.26  Nasal hyperkeratosis in a Boxer dog.

5.27

Fig. 5.27 Hereditary nasal parakeratosis in a Labrador.
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standard practice. Canine papillomavirus only rarely 
causes focal, fronding hyperkeratosis of the footpads, 
and is more likely to be associated with endophytic 
footpad corns or exophytic interdigital lesions.

Dietary history and signalment will raise suspi-
cions of absolute or relative zinc deficiency. Zinc-
responsive dermatosis, pemphigus foliaceus and 
superficial necrolytic dermatitis may affect the nasal 
planum and footpads, although the lesions tend to be 
more crusted than hyperkeratotic. Cutaneous lupus 
erythematosus and epitheliotrophic lymphoma 
should be considered in cases with nasal ulceration. 

Cytology should be performed to rule out sec-
ondary bacterial or yeast infections. If the diagno-
sis is uncertain based on history and physical exam, 
then a skin biopsy is recommended.

Treatment
Treatment is not needed for mild cases. For mod-
erate to severe, painful hyperkeratosis, a mixture of 
50% propylene glycol and warm water can be used to 
soak the footpads daily until the hyperkeratosis has 
receded to an acceptable level. The softened, hyper-
keratotic fronds can be carefully trimmed with a scis-
sors or filed with a pumice stone. The footpads will 
need to be periodically soaked in the propylene gly-
col and water mixture to prevent the hyperkeratosis 

from returning, drying and fissuring.1 Additional 
topical treatment options include: petroleum jelly, 
tretinoin gel, fluocinolone acetonide in 60% DMSO 
or other keratolytic or keratoplastic agents. 

The fissures in the hyperkeratotic tissue may 
become infected. Mild infections can be treated 
with topical ointments that contain betamethasone, 
gentamicin and clotrimazole. Deep and severely 
inflamed infections may require systemic glucocor-
ticoid, antibacterial and/or antiyeast treatment. 

Hyperkeratosis that is secondary to other diseases 
generally improves when the primary disease is treated.

Key points
•• Idiopathic hyperkeratosis is usually a cosmetic 

condition. Treatment is medically indicated only 
if secondary infection or pain occurs. 

•• This is a condition that is not cured, but can be 
controlled with continuous treatment.

Reference
1	 Peters J, Scott DW, Erb HN, Miller WH. 

Hereditary nasal parakeratosis in Labrador retrievers: 
11 new cases and a retrospective study on the 
presence of accumulations of serum (‘serum lakes’) 
in the epidermis of parakeratotic dermatoses and 
inflamed nasal plana of dogs. Vet Dermatol 2003; 14: 
197–203.

CALLUS FORMATION

Aetiology and pathogenesis
A callus is a defined area of hyperkeratosis, which is 
sometimes lichenified and typically occurs over bony 
pressure points. The hyperkeratosis and thickening 
of the skin are due to irritation resulting from fric-
tional contact with a hard surface on the exterior 
of the skin and pressure from an underlying bony 
prominence (see also Decubital ulcers, page 179).

Clinical features
Callus development occurs more frequently in large, 
short-haired dogs that sleep on hard surfaces. Lesions 
usually develop on the lateral aspect of  the elbows 
or hocks (Fig. 5.29). They may also develop on the 
sternum of deep-chested dogs or dogs with short 
limbs in which the sternum may continually contact 
objects such as stairs. Calluses appear as focal areas 

of alopecia, hyperkeratosis and lichenification with a 
light grey surface. Milia and/or comedones can also 
be seen. Entrapment of hair and/or sebum in a callus 
may result in a foreign body reaction with furuncu-
losis, draining tracts and secondary deep pyoderma 
(Fig. 5.30). Fissuring and secondary infection can be 
painful. Calluses may erode, ulcerate and form non-
healing wounds in dogs with underlying disorders such 
as hyperadrenocorticism. Calluses with subcutaneous 
hygromas may present as fluctuant, mobile masses. 

Differential diagnoses
•• Demodicosis.
•• Neoplasia.
•• Dermatophytosis.
•• Deep pyoderma.
•• Zinc-responsive dermatosis.
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Diagnosis
Diagnosis is generally based on the history and clini-
cal features. Further investigation for underlying 
causes may be necessary in cases of non-antibiotic-
responsive infections or non-healing wounds. 

Treatment
The sleeping habits should be modified if possible, 
so that the patient rests on soft bedding material 
such as foam rubber padding. Custom or homemade 
pads over the affected pressure points are also use-
ful. Feminine hygiene pads, small beanbags and 
DogLeggs® (custom-fit, wearable joint padding) can 
be used for elbow padding. 

Degenerative joint disease may contribute to the 
development of pressure necrosis and pyoderma of 
calluses. Proper pain management of the underly-
ing joint disease reduces the amount of time that a 
patient spends recumbent, and so reduces pressure 
necrosis in the callused area.

Inflamed calluses should be treated with twice-
daily fluocinolone acetonide in DMSO; this topical 
product can be absorbed deep into affected tissue. 
Petroleum jelly-type products are useful if the callus 
needs to be softened. Care must be exercised to avoid 
excessive treatment that creates an erosion or ulcer. 

Infected calluses should be treated with a sys-
temic antibiotic. Culture and sensitivity testing are 
helpful for guiding antibiotic selection. Adjunctive 
treatment with mupirocin ointment should be 

considered, because it can penetrate thickened tis-
sue. Treatment should be continued for 2–4 weeks 
beyond resolution of lesions. This may require 
4–8  weeks of treatment depending on the severity 
and depth of secondary infections.

Calluses and subcutaneous hygromas should not 
be surgically removed, as this frequently results in a 
non-healing wound (Fig. 5.31). Severely prolifera-
tive lesions may be carefully removed or ablated with 
a CO2 laser. 

Key points
•• Management of pressure necrosis is key for 

resolution and prevention of infected calluses.
•• Surgical resection of elbow calluses frequently 

result in a non-healing wound.

5.30

Fig. 5.30  Infected callus on a dog’s hock.

5.29

Fig. 5.29  Elbow callus: large, deeply convoluted 
lesions on the lateral aspect of elbows are typical 
of callus.

5.31

Fig. 5.31  Postsurgical ulcer.
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SCHNAUZER COMEDO SYNDROME

Definition
Schnauzer comedo syndrome is a follicular keratini-
sation disorder of Miniature Schnauzers character-
ised by comedone formation along the dorsal midline. 

Aetiology and pathogenesis
The syndrome is probably associated with an inher-
ited developmental defect of the hair follicles, lead-
ing to abnormal keratinisation, comedone formation 
and in some cases a secondary bacterial folliculitis.1 

Clinical features
Non-pruritic comedones develop in young to adult 
Miniature Schnauzers. They extend laterally from 
the dorsal midline and are located from the neck to 
the sacrum. In many cases, lesions are more promi-
nent on the lumbosacral region. In early or mild 
cases the lesions may not be visualised, but small 
papules can be palpated over the dorsum; these may 
be crusted and firm or soft and waxy. With progres-
sion, there is thinning of the hair and the papular 
comedones become more obvious (Fig. 5.32). A sec-
ondary bacterial folliculitis may develop and cause 
crusts, pruritus and pain. 

Differential diagnoses
•• Demodicosis.
•• Hypothyroidism.
•• Bacterial folliculitis.
•• Dermatophytosis.
•• Fleabite hypersensitivity.
•• Contact dermatitis.

Diagnosis
The history and clinical signs are highly sugges-
tive, and the diagnosis can be confirmed with a skin 
biopsy. Skin scrapes, cytology, fungal culture, diet 
trial and flea control trials can be helpful to rule 
out the differential diagnoses. Hair plucks, adhesive 
tape-strips, deep skin scrapings and surface cytology 
are required to accurately evaluate comedones.

Treatment1

The prognosis is variable but generally good, 
although lifelong treatment will be necessary. Mild 
cases with few lesions may not require treatment. 
More severe cases can be managed with shampoos 
that contain phytosphingosine and/or benzoyl per-
oxide. Daily bathing for the initial 4 weeks of treat-
ment is helpful to reduce the size of comedones. 
Weekly to twice-monthly baths are often necessary 
to prevent recurrence of large comedones. Weekly 
to twice-monthly topical ‘spot-on’ products contain-
ing phytosphingosine can also help to prevent devel-
opment of large comedones. Spot-on products may 
be used in place of baths in some cases. Vitamin A 
(10 000 IU; maximum 800–1000 IU/kg per day) in 
food once daily may also help prevent comedone 
formation. 

Topical steroids are helpful if inflammation, 
pruritus and pain are present from follicular rup-
ture. Secondary bacterial folliculitis should be 
treated with appropriate antibacterial therapy (see 
Superficial pyoderma, page 70). 

Key point
•• This is a condition that is not cured, but it can 

be controlled with lifelong therapy. 

Reference
1	 Hannigan MM. A refractory case of schnauzer comedo 

syndrome. Can Vet J 1997; 38: 238.

5.32

Fig. 5.32  Schnauzer comedo syndrome – alopecia, 
erythema, comedones and crust on the dorsal–lumbar 
sacral skin.
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CUTANEOUS HORN

Definition
Cutaneous horns are localised, benign outgrowths 
of keratin or sometimes serocellular debris, with the 
appearance of small horns.

Aetiology and pathogenesis
Cutaneous horn is a descriptive term and the lesions 
may be associated with viral papillomas, actinic ker-
atoses, bowenoid in-situ carcinoma, invasive squa-
mous cell carcinoma and infundibular keratinising 
acanthoma.1 Multiple cutaneous horns have been 
reported in cats associated with feline leukaemia 
virus (FeLV) infection.2,3

Clinical features
Cutaneous horns are localised and non-pruritic 
(Fig.  5.33). Multiple lesions may be seen in some 
individuals. In cats, cutaneous horns may affect the 
footpads.2,3 There is no breed, age or sex predilection. 
The horn is firm to the touch, and not easily removed 
from the underlying skin. If pulled off, the base tends 
to haemorrhage and the horns typically recur.

Differential diagnoses
•• Papillomavirus.
•• Actinic keratoses.
•• Bowenoid in-situ carcinoma or squamous cell 

carcinoma.
•• Infundibular keratinising acanthoma.

•• Cutaneous horn of feline footpad caused by 
FeLV infection.

Diagnosis
To determine the specific aetiology, the entire base 
of the horn should be surgically removed and sub-
mitted for histopathological evaluation. Cats should 
be screened for FeLV infection. 

Treatment
Surgical excision is generally curative, although 
this depends on the specific aetiology of the lesion. 
Further treatment depends on the aetiology. 
Cutaneous horns of the footpads of FeLV-positive 
cats will often recur after surgery.3 

Key point
•• Cutaneous horn is a keratin outgrowth 

sometimes associated with cancerous conditions.

References
1	 Gross TH, Ihrke PJ, Walder EJ, Affolter VK. 

Cutaneous horn of feline pawpad. In: Skin Diseases of 
the Dog and Cat: Clinical and Histopathological Diagnosis, 
2nd edn. Oxford: Blackwell Publishing, 2005: p. 562.

2	 Scott DW. Feline dermatology, 1979–1982: 
introspective retrospections. J Am Anim Hosp Assoc 
1984; 20: 537.

3	 Center SA, Scott DW, Scott FW. Multiple cutaneous 
horns on the footpads of a cat. Feline Pract 1982; 12: 
26–30.

5.33

Fig. 5.33  A cutaneous horn emerging from an infundibular 
keratinising acanthoma.
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SPICULOSIS 

Definition
Spiculosis is a rare condition of Kerry Blue Terriers, 
characterised by pruritus and hard brittle spicules of 
keratin protruding from hair follicles. 

Aetiology and pathogenesis
The pathogenesis of spiculosis is unknown. It is pos-
sible that the condition is congenital, with 6 months 
to 1 year needed for expression of the clinical disease. 

Cells of the hair bulb show premature keratinisa-
tion that results in an amorphous keratinised mass, 
shaped by the outer root sheath and follicular wall 
into a spicule.1 Multiple spicules occurring in the 
same location may result in secondary infection and 
furunculosis.

Clinical features
Spiculosis is a disease of Kerry Blue Terriers. It 
is characterised by hard brittle spicules that are 
1.0–2.5  mm in diameter and 0.5–3.0  cm in length 
(Figs. 5.34, 5.35). In the reported cases of young 
intact males, onset of lesions occurred spontaneously 
at between age 6 months and 1 year.1 Lesions may be 
found on any haired area of the body, but they are 
found most frequently over the lateral aspect of the 
hocks and other pressure points. Affected animals 
may be asymptomatic or may lick and chew exces-
sively at the involved areas to the point that they 
develop acral lick granulomas.1

Differential diagnoses
Spiculosis is highly distinctive clinically. The only 
time confusion could arise is if secondary acral lick 
granulomas were present. 

Diagnosis
Diagnosis is based on the history and clinical 
findings.

Treatment
Mild or asymptomatic cases do not need treatment. 
Isotretinoin (1 mg/kg po q24 h) resulted in complete 
remission in two reported cases and marked improve-
ment in one.1 As the commercial availability of this 
drug is limited, the alternative would be acitretin 
(0.5–2.0 mg/kg po q24 h). Secondary infections and 
inflammation need to be addressed, if present.

Key point
•• A breed-specific condition characterised by hard 

spicules protruding from the skin.

Reference
1	 McKeever PJ, Torres SMF, O’Brien TD. Spiculosis. 

J Am Animal Hosp Assoc 1992; 28: 257.

5.35

Fig. 5.35  Spicules of varying sizes (left and centre) 
and a normal hair (right) from a dog with spiculosis 
(photo courtesy of Pat McKeever).

5.34

Fig. 5.34  Spicule protruding from a papule on a 
Kerry Blue Terrier with spiculosis (photo courtesy of 
Pat McKeever).
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CHAPTER 6

ULCERATIVE DERMATOSES

GENERAL APPROACH TO 
ULCERATIVE DERMATOSES

Ulcerative lesions extend from the surface of the 
skin into the dermis. These lesions are generally a 
secondary lesion and are often the result of a bullous, 
necrotic or vasculitic process. Ulcers can also occur 
if crusts are removed from the skin. Ulcers that move 
with the skin are more superficial and are character-
istic of diseases that target the basement membrane 
and basal epidermis (e.g. discoid lupus erythema-
tosus [DLE], pemphigus vulgaris and autoimmune 
subepidermal blistering diseases). Movement of the 
skin over the ulcer suggests a deeper lesion with 
full-thickness necrosis into the deep dermis or sub-
cutis, as seen with more destructive conditions (e.g. 
toxic epidermal necrolysis, vasculitis and German 
Shepherd dog pyoderma). 

Ulcers often indicate more severe disease, and the 
prognosis tends to be guarded. Systemic disease is 
possible with several of the ulcerative dermatoses.

Ulcerative lesions should be checked for pyoderma 
with impression smears (see Superficial pyoderma, 
page 65, and Deep pyoderma, page 195). Ulcerative 
lesions are susceptible to bacterial infection, even if 
pyoderma is not present on initial presentation.

Ulcerative lesions almost always require a biopsy 
for diagnosis and additional tests may also be indi-
cated if systemic disease is possible. Of particular 
importance is the biopsy technique for ulcerative 
dermatoses. The skin should not be shaved or 
cleansed before biopsy. Erythematous skin directly 
adjacent to an ulcer is more likely to give a diagnostic 
result than biopsy of the centre of an ulcer. Biopsies 
should always include abnormal epidermis, dermis 
and subcutis. It is not worthwhile to biopsy normal 
appearing epidermis when an ulcerative dermatosis 
is present. 

FELINE IDIOPATHIC 
ULCERATIVE DERMATITIS

Definition
Feline idiopathic ulcerative dermatitis is a rare dis-
ease of cats characterised by focal ulceration of the 
dorsal neck and severe self-mutilation of the area.

Aetiology and pathogenesis
The aetiology and pathogenesis are unknown and 
probably multi-factorial. The underlying cause may 
vary among patients because individual cases respond 
to treatments differently. Factors in the development 
of this condition may include one or more of the fol-
lowing: application of topical spot-on flea control 
products, injection of vaccines and depot products, 
neuropathy and allergic dermatitis. Unfortunately, 
many cases prove to be idiopathic. (See page 63.)

Clinical features
The lesion is a 2- to 5-cm, well-demarcated, sin-
gle ulcer located on the caudal dorsal neck or area 
between the scapulae (Fig. 6.1). Lesions are rarely 
found elsewhere. There is a firm elevated border 

6.1

Fig. 6.1  Crusted ulcer on the dorsal neck of a cat 
with feline idiopathic ulcerative dermatitis.
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with peripheral swelling and erythema. Cats often 
severely self-traumatise the lesion.1 If self-trauma is 
minimal, a thick crust will form over the lesion.

Differential diagnoses
•• Trauma.
•• Burn.
•• Injection reaction.
•• Foreign body reaction.
•• Localised trauma due to allergic dermatitis.
•• Neoplasia.
•• Ectoparasites.
•• Eosinophilic plaque or granuloma.

Diagnosis
The location of the lesion and the intense scratching 
of the affected skin are highly suggestive. Cytology 
is predominantly neutrophilic with variable num-
bers of macrophages, lymphocytes, plasma cells 
and eosinophils. Secondary bacterial infection may 
be seen in ulcerated and traumatised lesions. Skin 
biopsy of the epithelialised margin of the lesion sup-
ports the diagnosis.

Treatment
Cases often present with severe pruritus that may 
persist despite administration of glucocorticoids. 
Multi-modal therapy is often necessary. This is a 
condition that is generally not cured, but controlled 
with continuous therapy. The first step (after the 
diagnosis has been confirmed) is to determine if 
there is an underlying cause for the lesion such as 
recent application of a topical product, recent injec-
tion or allergy. Topical spot-on preparations and 
injections in this area should be avoided in these 
patients. 

The next step is to diagnose and treat secondary 
infections. Surface cytology should be performed to 
determine if the lesion is infected. Topical treatments 
such as mupirocin 2% ointment or silver sulfadiazine 
cream are usually helpful to treat and prevent local 
bacterial infection. The topical antibiotic should 
be applied daily until the skin has healed. The area 
should be periodically cleansed with a chlorhexidine 

solution to remove accumulation of debris and medi-
cation. A bandage needs to be fashioned to cover the 
lesion. Feminine hygiene pads work well as a wrap 
around the neck. These can be changed daily to 
maintain cleanliness of the skin, and they do not fall 
apart easily even if the cat scratches it. 

While the infection is being treated and the 
lesion is being covered, the next step is to deter-
mine if there is an underlying hypersensitivity. 
Some cats will improve with glucocorticoids such 
as dexamethasone. Ideally, potent glucocorticoids 
such as dexamethasone should be used only as tem-
porary therapy because of the risk of serious sys-
temic side effects with long-term use. While the 
glucocorticoids are being administered, the pet 
should receive a novel protein or hydrolysed diet to 
determine whether a food allergy is an underlying 
cause. If scratching persists while the pet is receiv-
ing the glucocorticoid, then the clinician should 
start the cat on concurrent gabapentin 10 mg/kg po 
q12–24 h. If the lesions are not ultimately respon-
sive to a 2-month diet trial, then ciclosporin treat-
ment should be attempted. The ciclosporin dose is 
5–7 mg/kg po q24 h for 6–8 weeks, then as needed 
to prevent the lesion from returning. Some cats 
require a combination of gabapentin and immuno-
suppressive drugs such as modified ciclosporin to 
prevent return of the lesion. Some cats also require 
lifelong application of a bandage to prevent recur-
rence of the lesion.

Surgical excision of the lesion may be curative, 
but also comes with the strong possibility of dehis-
cence or recurrence. Phenobarbital 12.5 mg per cat 
po q12–24 h may be effective in some cases. One cat 
responded to topiramate 5 mg/kg po q12 h.1

Key point
•• Bandaging the lesion is an important part of 

therapy and may be a lifelong requirement.

Reference
1	 Grant D, Rusbridge C. Topiramate in the management 

of feline idiopathic ulcerative dermatitis in a two‐year‐
old cat. Vet Dermatol 2014; 25: 226–e60.
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FELINE CUTANEOUS HERPESVIRUS 
AND CALICIVIRUS INFECTIONS

Definition
Feline herpesvirus (feline viral rhinotracheitis virus/
FHV) and feline calicivirus (FCV) are viruses that 
are common among cats and can cause upper respi-
ratory tract infections, conjunctivitis and skin and 
oral ulceration.1,2 

Aetiology and pathogenesis
Calicivirus is spread through direct contact with 
infected cats, and herpesvirus is spread through direct 
or airborne transmission.1 Immunosuppression 
associated with poor body condition, stress, feline 
immunodeficiency virus (FIV) or feline leukaemia 
virus (FeLV), steroids or other immunosuppressive 
treatments may predispose cats to more generalised 
viral infections with cutaneous involvement. Highly 
virulent systemic strains of calicivirus associated 
with oedema, cutaneous ulceration and high mortal-
ity, have been described. 

Clinical features
Cats infected with either FHV or FCV may exhibit 
concurrent oral ulceration and/or upper respiratory 
tract infection. Lesions usually occur on the dis-
tal limbs (Fig. 6.2) or head (Figs. 6.3, 6.4) (par-
ticularly the periocular skin and nasal philtrum), 
although they may be more generalised. The most 
common cutaneous lesions are poorly-defined, 
moist ulcers, although more discrete crusted lesions 
are occasionally seen. Lesions may appear to be 
mildly pruritic, especially in the early stages. There 
may also be local lymphadenopathy. 

Differential diagnoses
•• Contact dermatitis.
•• Feline poxvirus infection.
•• Eosinophilic granuloma complex lesions.
•• Atopic dermatitis.
•• Adverse reaction to food. 
•• Mosquito bite hypersensitivity.
•• Pemphigus foliaceus.

6.4

Fig. 6.4  Ulceration of the nasal philtrum due to 
feline calicivirus.

6.2

Fig. 6.2  Crusted, digital erosions due to feline 
calicivirus infection (courtesy of Jan DeClercq).

6.3

Fig. 6.3  Facial alopecia and dermatitis associated 
with feline herpes virus.
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Diagnosis
The presence or prior history of an oral or upper 
respiratory tract viral infection with cutaneous 
ulceration, particularly if there has been treat-
ment with glucocorticoids, ciclosporin and/or any 
form of stress, is highly suggestive. Affected cats 
should be checked for FeLV and FIV infection. 
Histopathological examination of affected tissue can 
identify cytopathic changes typical of viral infec-
tions. Viral isolation from affected tissue, particularly 
if it is disinfected before sampling, may help confirm 
active viral infection rather than simple contamina-
tion.1,2 Immunohistochemistry, in-situ hybridisation 
and polymerase chain reaction (PCR) can be used to 
detect FHV-1 antigen and DNA in affected skin.1,2 

Treatment
Affected cats should not be given systemic glucocor-
ticoids or ciclosporin. If necessary, systemic broad-
spectrum antibacterial drugs should be administered 
in severe cases to manage or prevent secondary bac-
terial infection. Cats should be fed a high-quality 
diet and kept as free from stress as possible. For mild 
disease, or recurrent symptoms, lysine (500 mg po 
q12–24  h) may help prevent replication of herpes-
virus.2 For more severe or ulcerated herpesvirus 
lesions, famciclovir (62.5–90 mg/kg po q12–24 h or 

125 mg/cat po q8 h) can be effective and well toler-
ated.2 Various treatments with interferon have also 
been described.1 Topical antiviral eyedrops, includ-
ing cidofovir, trifluridine and idoxuridine, may also 
be used for ulcerative keratitis.1 Aciclovir should be 
avoided because it is minimally effective, and can 
cause bone marrow suppression and nephrotoxicity.

Affected cats may become persistent virus car-
riers.1 Immunosuppression or stress can trigger 
recurrent infections. Calicivirus can persist in the 
environment for up to 1 month.1

Key points
•• Do not give steroids or ciclosporin to cats with 

viral dermatitis.
•• A positive PCR may be an incidental finding due 

to a cat’s previous exposure to the virus.1,2

•• Supportive care is very important, because 
specific antiviral treatments may be ineffective.

References
1	 Nagata M. Applied dermatology: cutaneous viral 

dermatoses in dogs and cats. Compend Contin Educ Vet 
2013; 35(7): E1.

2	 Quimby J, Lappin MR. Feline focus – update on 
feline upper respiratory diseases: condition-specific 
recommendations. Intern Med 2010; 32: 548–557.

FELINE COWPOX INFECTION

Definition
Feline cowpox is due to infection with an orthopox 
virus.

Aetiology and pathogenesis
This virus exists within a reservoir population of 
small, wild mammals.1,2 Cats are initially infected, 
presumably by bite wounds, and there is local mul-
tiplication at the site of inoculation. Viraemia then 
occurs, with multiple, generalised papulocrustous 
lesions appearing over the subsequent 7–10 days. 
These lesions gradually resolve and the cats usu-
ally make a complete recovery. A fatal variant with a 
fulminating generalised infection and vasculitis has 
recently been described.

Clinical features
There is no breed, age or sex predisposition, but hunt-
ing cats are most likely to be affected.1 Most cases 
are seen in the late summer and autumn period. The 
primary lesion, a papulovesicle, is usually on the head 
or forelimb and may become secondarily infected. 
Multiple (usually >10) secondary lesions follow, most 
occurring on the head and trunk. These secondary 
lesions begin as small, firm papules, which enlarge 
to become flattened, crusted, alopecic areas between 
0.5 and 2.0 cm in diameter (Fig. 6.5). Occasionally, 
secondary lesions are erythematous and exudative. 
In most cases the lesions heal within 4 weeks. The 
primary lesions may be mildly irritating, but pruri-
tus is not a major feature of this condition. Systemic 
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signs such as fever, anorexia, depression and diar-
rhoea may occur 1–3 weeks after infection.

Systemic complications are rare unless cats are 
treated with systemic glucocorticoids or other 
immunosuppressive agents and/or are systemically 
immunosuppressed (i.e. FIV), although fulminant 
and fatal cases have been described in the UK. 
Systemic involvement can include pulmonary lesions 
(Fig. 6.6), widespread vasculitis and secondary bac-
terial infection (Fig. 6.7). 

Differential diagnoses
•• Cat bite abscess.
•• Flea bite hypersensitivity.
•• Calicivirus or herpesvirus infection.
•• Dermatophytosis.
•• Superficial pyoderma.
•• Mycobacterial infection (feline leprosy).
•• Eosinophilic granuloma complex.
•• Miliary dermatitis.
•• Systemic fungal infection.

Diagnosis
The history, clinical signs and local knowledge are 
suggestive. It is particularly important to differenti-
ate the numerous small crusted papules seen in mili-
ary dermatitis from the less numerous, larger ‘pocks’ 
(papules with a depressed necrotic centre) seen in 
cowpox. The diagnosis can be confirmed by biopsy 
and histopathology, serology, electron microscopy 
and virus isolation.1,2

Treatment
Therapy is supportive and may include fluids, nutri-
tional support and antibiotics.1 Cowpox is zoonotic 
and barrier precautions should be instituted. 

Key points
•• Do not give steroids to these cats.
•• Potentially zoonotic.

References
1	 Nagata M. Applied dermatology: cutaneous viral 

dermatoses in dogs and cats. Compend Contin Educ Vet 
2013; 35(7): E1.

2	 Wiener DJ, Welle MM, Origgi FC. Cutaneous lesions 
associated with dual infection caused by canine 
distemper virus and orthopoxvirus in a domestic cat. 
Vet Dermatol 2013; 24: 543–e130.

6.7

Fig. 6.7  Severe secondary infection, cellulitis and 
oedema in a cat with a highly virulent, fulminant form 
of cowpox.

6.5

Fig. 6.5  Soft, eroding and crusting secondary lesion 
(‘pox’) in a cat with cowpox infection.

6.6

Fig. 6.6  Pulmonary lesions in the cat in Fig. 6.5.
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PEMPHIGUS VULGARIS

Definition
Pemphigus vulgaris (PV) is a very rare, autoim-
mune, blistering disease of dogs and cats. There are 
no breed or age predispositions. 

Aetiology and pathogenesis
Autoantibodies target desmoglein-3, a protein criti-
cal for appropriate adhesion of an epithelial cell, 
particularly in the basal epidermis, mucocutaneous 
junctions and epithelia. The cleavage of desmo-
glein-3 results in the separation of epithelial cells 
from each other and subsequent formation of vesi-
cles.1 The vesicles rapidly rupture leaving ulcers. 

Clinical features
Characteristic lesions are dramatic and include flac-
cid vesicles, erosions and ulcers. Mucosal lesions are 
generally observed first, followed by lesions that may 
occur on the face, concave pinnae and nasal planum. 
Pressure points, footpads and intertriginous areas 
are also usually affected (Fig. 6.8). Lesions in cats 
are concentrated in the oral cavity and the head, and 
systemic signs are less common. Nikolskiy’s sign 
may be present.

Differential diagnoses
•• Bullous pemphigoid.
•• Epidermolysis bullosa. 
•• Mucous membrane pemphigoid.
•• Drug eruption.
•• Erythema multiforme.
•• Epitheliotrophic cutaneous lymphoma.
•• Mucocutaneous candidiasis.

Diagnosis
The history, physical examination, impression 
smears and skin biopsy lead to the diagnosis of PV. 
PV results in acantholytic keratinocytes, but these 
are much less obvious than in pemphigus foliaceus 
because the cells often remain attached to the base-
ment membrane. A direct impression smear from an 
intact vesicle, under a moist crust or from an ulcer 
pustule, may reveal non-degenerate neutrophils and 
acantholytic keratinocytes, but the findings are usu-
ally non-specific. Bacteria may be present in second-
arily colonised or infected lesions. 

The punch biopsy technique is appropriate for dis-
eases in this category. The skin should not be shaved 
or cleaned before obtaining the biopsy, and crusts 
should not be removed. With rare exception, skin 
devoid of epithelium should not be biopsied because 
epithelium is required for a histological diagnosis. 
Moist, tightly adhered crusts, vesicles and the epi-
thelialised edge of an erosion are the ideal lesions to 
biopsy. In cases where mucosal erosions predomi-
nate, a wedge biopsy may be preferred over a punch 
biopsy. It can be helpful to biopsy induced lesions in 
the surrounding skin (i.e. Nikolskiy’s sign). 

Treatment
Treatment involves immunosuppression with glu-
cocorticoids combined with azathioprine and/or 
ciclosporin (modified), chlorambucil or tetracycline/
niacinamide. Steroids should be administered at a 
high dose until lesions have improved (7–10 days), 
and then tapered eventually to the lowest alternate-
day dose that maintains remission. Multi-drug 
therapy (i.e. azathioprine combined with steroids) 
increases the likelihood of successful outcome. (See 
Immunosuppressive Drug Therapy Table, page 289, 
for dosages. See also Pemphigus foliaceus, page 81.)

6.8

Fig. 6.8  Pemphigus vulgaris in a Rough Collie with 
severe ulcers and crusts over the face.
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Complications include lethargy, anorexia, weight 
loss and secondary skin infections. Prognosis is 
guarded because PV can be refractory to therapy.

Key point
•• A potentially devastating disease that requires 

aggressive treatment.

Reference
1	 Olivry T, Linder KE. Dermatoses affecting 

desmosomes in animals: a mechanistic review of 
acantholytic blistering skin diseases. Vet Dermatol 
2009; 20: 313–326.

BULLOUS PEMPHIGOID

Definition
Bullous pemphigoid (BP) is an autoimmune vesicu-
lobullous disease that affects middle-aged dogs and 
cats. It is one of a group of similar conditions known 
as autoimmune subepidermal blistering diseases 
(AISBDs), which can be hard to fully differentiate 
on histopathology alone. 

Aetiology and pathogenesis
The aetiology is unknown, although genetic sus-
ceptibility to environmental triggers and adverse 
drug reactions may both be factors. The condition 
is characterised by autoantibodies directed against 
180-kDa type XVII collagen (BP180, BPAG2) and/
or the 230-kDa plakin epidermal isoform BPAGle 
(BP230) in the hemidesmosomes and, possibly, the 
basement membrane zone of the skin and mucosa.1 
This results in disruption of dermoepidermal cohe-
sion, separation and subepidermal vesicle formation. 
The vesicles quickly rupture and most animals pres-
ent with ulcers and crusting. 

Clinical features
The condition has been reported in both dogs and 
cats.2 Breed and sex predilections have not been iden-
tified. The initial lesions are erythematous macules 
and patches that progress to turgid vesicles (which 
may be haemorrhagic with an erythematous mar-
gin), and then ulcers with crusts (Figs. 6.9, 6.10). 
The lesions are not pruritic, but can be painful. The 
footpads and mucosa are generally (but not always) 
spared, which helps differentiate this condition from 
other AISBDs. BP and epidermolysis bullosa acquis-
ita generally feature tense vesicles, whereas the vesi-
cles of vesicular cutaneous lupus erythematosus and 
pemphigus vulgaris are more flaccid.

Differential diagnoses
•• Pemphigus variants.
•• Epidermolysis bullosa acquisita (typically 

involves footpads).

6.10

Fig. 6.10  Sloughing of the epidermis and ulceration 
of the footpads in the same dog (courtesy of Ekaterina 
Mendoza-Kuznetsova).

6.9

Fig. 6.9  Widespread ulcers and crusts on the nasal 
planum, face and ears of a dog with bullous pemphigoid 
(courtesy of Ekaterina Mendoza-Kuznetsova).
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•• Systemic lupus erythematosus.
•• Vesicular cutaneous lupus erythematosus.
•• Mucous membrane pemphigoid (typically 

involves mucosa).

Diagnosis3

The clinical signs are very suggestive of a subepi-
dermal, ulcerating, immune-mediated disease. 
Diagnosis is via skin biopsy and immunofluores-
cence. Bullae or vesicles should be sampled via wedge 
biopsy. If only erosions and ulcers are present, then 
the clinician should obtain a wedge biopsy encom-
passing both margins of an erosive lesion. It is impor-
tant to include epidermis in the sample. A biopsy that 
includes only dermis will yield minimal diagnostic 
information. The lack of mucosal involvement is the 
primary way to differentiate BP from mucous mem-
brane pemphigoid.

Treatment
Treatment involves topical steroids for mild cases 
and oral steroids, tetracyclines with niacinamide 
and/or azathioprine for more severe cases. (See 
Immunosuppressive Drug Therapy Table, page 289, 
for dosages.)

Complications include secondary bacterial 
infections.

Spontaneous remission has been reported 
although it should be anticipated that life-long ther-
apy could be necessary.

Key point
••  Do not limit the biopsy sample to eroded skin.

References
1	 Olivry T. Chan LS. Autoimmune blistering dermatoses 

in domestic animals. Clinics Dermatol 2001; 19: 
750–760.

2	 Olivry T, Chan LS, Xu L et al. Novel feline 
autoimmune blistering disease resembling bullous 
pemphigoid in humans: IgG autoantibodies target the 
NC16A ectodomain of type XVII collagen (BP180/
BPAG2). Vet Pathol Online 1999; 36: 328–335.

3	 Olivry T. An autoimmune subepidermal blistering skin 
disease in a dog? The odds are that it is not bullous 
pemphigoid. Vet Dermatol 2014; 25: 316–318.

MUCOUS MEMBRANE PEMPHIGOID

Definition
Mucous membrane pemphigoid (MMP) is a rare 
autoimmune blistering disease of dogs and cats that 
affects the mucous membranes.1 Dogs are affected 
in adulthood, with no recognised sex predilection. 
German Shepherd dogs may be predisposed.

Aetiology and pathogenesis
Circulating autoantibodies target basement mem-
brane adhesion proteins (collagen 17). This results 
in dermoepidermal cleavage and subsequent vesicle 
formation.

Clinical features (Fig. 6.11)
Lesions are characterised by subepidermal vesicles 
that progress to form erosions, ulcers and crusts. The 
oral cavity, nasal planum, eyes, genitalia and concave 
pinnae can be affected.2 Footpads are rarely affected. 
Hypopigmentation and atrophic scarring may occur 
in some cases. The lesions are non-pruritic, but may 
be painful. Lymphadenopathy may be present.2

6.11

Fig. 6.11  Mucous membrane pemphigoid in a 
Labrador with severe turgid erythematous vesicles and 
ulcers of the oral cavity and lips. 
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Differential diagnoses
•• Pemphigus vulgaris.
•• Erythema multiforme.
•• Bullous drug eruption.
•• Bullous pemphigoid (typically does not affect 

mucosa).
•• Epidermolysis bullosa acquisita (typically affects 

paw pads).
•• Vesicular cutaneous lupus erythematosus.

Diagnosis3

The clinical signs are very suggestive of a subepi-
dermal, mucosa-only, slowly progressive, ulcerat-
ing, immune-mediated disease. Diagnosis is via skin 
biopsy and immunofluorescence. Bullae or vesicles 
should be sampled via wedge biopsy.3 If only erosions 
and ulcers are present, then the clinician should 
obtain a wedge biopsy encompassing both margins 
of an erosive lesion. It is important to include epider-
mis in the sample. A biopsy that includes only dermis 
will yield minimal diagnostic information. 

Response to therapy and lesion appearance can 
also guide the diagnosis. Bullous pemphigoid and 
mucous membrane pemphigoid are fairly gluco-
corticoid responsive, whereas epidermolysis bul-
losa acquisita is more glucocorticoid resistant. The 
mucous membranes are predominantly affected in 
mucous membrane pemphigoid. 

Treatment
Treatment involves immunosuppression, although 
mild cases may not need treatment. Lesions are gen-
erally not severe and tend to respond easily to therapy. 
Tetracycline and niacinamide should be considered 
as initial treatment. Steroids and other immunosup-
pressants may be considered if the lesions are severe 
or do not respond readily. (See Immunosuppressive 
Drug Therapy Table, page 289, for dosages.)

Prognosis is good to guarded. Complications 
include secondary infections of the lesions.

Key point
•• Do not limit biopsy sample to eroded skin.

References
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MUCOCUTANEOUS PYODERMA 

Definition
Mucocutaneous pyoderma is a syndrome charac-
terised by bacterial infection of the mucocutaneous 
junctions.

Aetiology and pathogenesis
Mucocutaneous pyoderma can be primary or sec-
ondary. Primary mucocutaneous pyoderma is an 
uncommon condition that is most commonly seen in 
German Shepherd dogs. It may be related to muco-
cutaneous lupus erythematosus (MCLE – see page 
180).1 Secondary mucocutaneous pyoderma is more 
common and often associated with atopic dermatitis, 
food allergies, contact reactions, lip-fold dermatitis 
and self-trauma. Staphylococcus pseudintermedius is the 

most common bacterium isolated, but a range of oral 
organisms can been seen in mixed infections.

Clinical features (Figs. 6.12, 6.13)
Primary mucocutaneous pyoderma is characterised 
by erythema, erosion, ulceration, crusting, alopecia 
and eventual depigmentation of the mucocutane-
ous junctions. The clinical appearance is similar 
to cutaneous lupus erythematosus and epithelio-
trophic T-cell lymphoma. The clinical suspicion 
of primary mucocutaneous pyoderma is increased 
if multiple mucocutaneous junctions are affected. 
The lesions are variably pruritic, and severe lesions 
may be painful. Age or sex predilections have not 
been noted, but German Shepherd dogs and their 

Ve
tB

oo
ks

.ir



Chapter 6166

crosses are predisposed.2 The lesions respond to 
appropriate antibiotic medication, which helps to 
differentiate the condition. 

Secondary mucutaneous pyoderma has similar 
features, but fewer mucocutaneous junctions are 
involved and the lesions can be more purulent and 
crusted. Secondary mucocutaneous pyoderma is 
generally accompanied by additional clinical signs 
(such as pruritus) associated with an underlying 
cause (such as allergy). Lesions are present on other 
areas of the body besides mucocutaneous junctions. 
In addition, secondary mucocutaneous pyoderma is 
generally not completely antibiotic responsive until 
underlying causes have been controlled. 

Differential diagnoses 
•• Mucous membrane pemphigoid.
•• Erythema multiforme.
•• Pemphigus foliaceus.
•• Pemphigus vulgaris.
•• Drug reactions.
•• Discoid lupus erythematosus.
•• Cutaneous lymphoma.
•• Zinc-responsive dermatosis.

Diagnosis
The diagnosis is based on history, signalment, physi-
cal examination and response to antibiotic therapy. 

Skin scrapings must be performed if haired skin is 
involved. Superficial cytology must be performed to 
identify bacteria. Culture may be required if antibi-
otic resistance is suspected. Biopsy should be per-
formed to rule out other conditions, especially if the 
lesions persist despite antibiotic therapy.1 Biopsies 
should be obtained ideally when infections are 
resolved. 

Treatment
•• Exudate and crust should be removed by soaking 

the lesion with warm water or a solution containing 
chlorhexidine or an appropriate antimicrobial.

•• Topical antibiotics (e.g. mupirocin, polymyxin 
B, fusidic acid or gentamicin) should be applied 
every 12 h for 3 weeks (until healed). Concurrent 
use of topical steroids can improve response to 
therapy.

•• If the lesions do not respond to topical 
treatment oral antibiotics can be administered 
as for superficial pyoderma (see page 70). 
Cephalosporins are a good first-choice antibiotic 
for this condition. The lesions should be 
cultured if bacteria persist despite antibiotic 
therapy.

Mucocutaneous pyoderma may be an earlier stage 
in MCLE. Biopsy and histopathology should be 

6.13

Fig. 6.13  Ulceration of the anus of a dog with 
mucocutaneous pyoderma (courtesy of Pat McKeever).

6.12

Fig. 6.12  Erythema and erosions along the 
lip margins in a German Shepherd dog with 
mucocutaneous pyoderma. The clinical signs can be 
very similar to epitheliotrophic T-cell lymphoma and 
cutaneous lupus erythematosus.
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performed to rule out immune-mediated disease in 
cases that stop responding to antibacterial therapy.

Key points
•• Mucocutaneous pyoderma is a condition that is 

controlled for but not cured.
•• It is important to rule out causes of secondary 

mucocutaneous pyoderma.
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EPIDERMOLYSIS BULLOSA ACQUISITA 

Definition
Epidermolysis bullosa acquisita (EBA) is an autoim-
mune vesiculobullous disease targeting collagen VII. 
It is one of a group of diseases known as autoimmune 
subepidermal blistering diseases (AISBDs), which can 
be hard to differentiate on histopathology alone. 

Aetiology and pathogenesis
In EBA, circulating autoantibodies target collagen 
VII in anchoring fibrils1 that bind to the basement 
membrane zone. This results in dermoepidermal 
cleavage and subsequent vesicle formation. The 
condition is rare, but makes up 25% of the reported 
AISBDs. Great Danes are overrepresented as a 
breed, which indicates a genetic predisposition. 

Clinical features
Young adult Great Danes and male dogs are overrep-
resented.1,3 Initial lesions include patchy erythema 
and vesicles of the face, oral cavity, concave pinna, 
axilla and groin. Of cases 75% show footpad slough-
ing or ulceration. The vesicles are typically turgid 
and erythematous, and may be haemorrhagic. Areas 
of friction tend to have the most obvious lesions 
(Figs. 6.14, 6.15). The groin and axilla develop ero-
sions quickly. The oral mucosa and footpads usually 
feature extensive sloughing. Affected individuals 
may show systemic signs of illness.1,3

A localised variant of EBA exists that does not 
have systemic signs.

6.15

Fig. 6.15  Ulcers on the ventral pinna of a Great 
Dane with epidermolysis bullosa acquisita.

6.14

Fig. 6.14  Ulceration of the footpad in a dog with 
epidermolysis bullosa acquisita (courtesy of Pat 
McKeever).
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Differential diagnoses
•• Bullous pemphigoid.
•• Vesicular cutaneous lupus erythematosus.
•• Systemic lupus erythematosus (in cases with 

systemic signs).
•• Pemphigus vulgaris.
•• Erythema multiforme/Stevens–Johnson 

syndrome.
•• Bullous drug eruptions.
•• Mucous membrane pemphigoid.

Diagnosis
The presence of vesicles and ulcers in a Great Dane 
is highly suggestive. The diagnosis is made via skin 
biopsy and immunofluorescence. 

Bullae or vesicles should be sampled via wedge 
biopsy. If only erosions and ulcers are present, then 
the clinician should obtain a wedge biopsy encom-
passing both margins of an erosive lesion. It is impor-
tant to include epidermis in the sample. A biopsy that 
includes only dermis will yield minimal diagnostic 
information.

Treatment2,3

Treatment involves immunosuppressive therapy, 
including intravenous immunoglobulin.2 (See 
Immunosuppressive Drug Therapy Table, page 289, 

for drug dosages.) Remission of lesions may take sev-
eral weeks. Combination therapy with oral steroids 
and ciclosporin, azathioprine, colchicine or dapsone 
is often helpful. The steroids can be slowly tapered as 
soon as lesions begin to resolve. Affected dogs may 
require life-long steroids combined with a steroid-
sparing agent.

Complications include lethargy, fever and sepsis. 
Anaemia and thrombocytopenia were observed in 
one dog.

The prognosis is guarded because this disease 
does not always respond readily to treatment.3

Key point
•• Areas of friction and trauma (i.e. footpads) are 

predominantly affected in EBA.
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VASCULOPATHY OF GREYHOUNDS
(Cutaneous and renal glomerular vasculopathy, Alabama rot, Greenetrack’s disease)

Definition
Vasculopathy of Greyhounds is a condition charac-
terised by painful, ulcerative skin lesions and renal 
disease. More recent cases in the UK have affected a 
wider range of breeds. 

Aetiology and pathogenesis
The pathogenesis is postulated to be due to a Shiga-
like toxin produced by Escherichia coli.1 This may 
be similar to the acute renal failure associated with 
E.  coli O157 infections in humans. However, no 
such toxin has been identified in dogs and the cause 
remains unknown. 

Clinical features (Figs. 6.16–6.18)
Vasculopathy of Greyhounds is observed predomi-
nantly in young adult racing Greyhounds that are 
often fed a raw meat diet. However, it has also been 
reported in Great Danes, English Springer Spaniels, 
mixed breeds, Retrievers, Whippets, Border Collies, 
Jack Russell Terriers and Doberman Pinschers.2 
In the UK, the condition is most common from 
November to March (particularly during cold wet 
weather) and there is no association with feeding raw 
meat. There is no age or sex predisposition. 

Most lesions occur on the hindlimbs, but they 
can occasionally be seen on the forelimbs, trunk 
and inguinal region.1 Lesions may also affect the 
face and oral cavity. In Greyhounds, there is initial 
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oedema of the skin, which is followed by erythema.1 
The erythematous skin darkens and becomes black 
as it becomes necrotic. Sloughing of the skin results 
in deep ulcers.1 In other breeds, the lower limbs or 
feet are usually first affected, with a patch of swell-
ing and purple discoloration that may ooze serum or 
blood. The initial lesions can resemble rashes, stings, 
bites or wounds caused by trauma, and vary in size 
from 0.5 cm to 5 cm in diameter. Patches of oedema, 
haemorrhage and necrosis subsequently develop 
elsewhere. The necrotic, sloughed and ulcerated skin 
can be painful. 

Acute kidney injury usually develops in 4–5 days, 
although some cases may not progress to renal 
failure. The renal involvement can vary in sever-
ity, and systemic clinical signs include lethargy, 
malaise, fever, polydypsia, polyuria, vomiting and 
diarrhoea.1 Other clinical findings include anaemia 
and thrombocytopenia.

Differential diagnoses
•• Drug reactions.
•• Erythema multiforme–toxic epidermal 

necrolysis.
•• Immune-mediated vasculitis and other immune-

mediated ulcerating diseases.
•• Staphylococcal toxic shock syndrome.
•• Necrotising fasciitis.
•• Leptospirosis and other causes of acute kidney 

injury.
•• Venomous snake or spider bite.

Diagnosis
The diagnosis is based on the history and clini-
cal findings. Skin biopsies can be performed, 
although in many cases history and physical exam 
are sufficient to make the diagnosis. There is a 
characteristic thrombotic microangiopathy in the 
skin and kidneys, although treatment should be 
started immediately while waiting for the results 
and antemortem renal biopsy is not normally per-
formed. A complete blood count, serum chemistry 
and urinalysis should be performed to determine 
whether the patient has concomitant renal impair-
ment, thrombocytopenia or anaemia. Other tests 
may be necessary to eliminate other conditions 

(such as leptospirosis). Renal function tests and 
symmetrical dimethylarginine (SDMA) assays can 
be used to monitor dogs  that present with skin 
lesions without renal failure. 

6.18

Fig. 6.18  Later CRGV lesion – oedema and bruising 
on the ventral chest of a Flat Coat Retriever.

6.16

Fig. 6.16  Severe necrosis, sloughing and ulceration 
on the medial thigh of a Greyhound with cutaneous 
and renal glomerular vasculopathy (CRGV).

6.17

Fig. 6.17  Initial CRGV lesion – severe swelling, 
necrosis and haemorrhage of a forelimb digit in a Flat 
Coat Retriever.
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Treatment
The cause of Alabama rot is unknown and there is no 
specific treatment. Washing and drying dogs after 
exercise in cold, wet and muddy ground has been 
advised, but it is not known if this helps prevent the 
disease. Treatment is initially based on wound care 
and monitoring kidney function; dogs with kidney 
failure need specialist care and support. 

The ulcerated skin can be slow to heal and 
should be cleansed daily with a solution contain-
ing chlorhexidine or other effective antimicrobial. 
Silver sulfadiazine cream should be applied every 12 
hours until healed. Systemic antibacterial therapy 
based on cytology and culture (generally a cepha-
losporin) should be given for treatment and control 
of secondary infection. However, antibiotics are 
controversial in the absence of infection because 
treatment may alter the local or systemic microbi-
ome and encourage toxin production. Supportive 
treatment includes intravenous fluid and electrolyte 
therapy, analgesia, antiemetics, gastroprotection and 
renal dialysis. Intravenous immunoglobulins, dexa-
methasone and other immunomodulating drugs 

have not been effective. The risk of death in affected 
dogs that progress into kidney failure (azotaemia) 
is very high, and early detection and treatment to 
reduce damage to kidneys are considered essential to 
improve the outcome for the dog.2

Key points
•• Ulcerative skin disease is often accompanied by 

concomitant renal disease.
•• Potentially fatal.2

Prompt recognition and treatment are vital, and 
dogs may need rapid referral to a specialist centre for 
intensive care of the skin wounds and kidney failure.
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VESICULAR CUTANEOUS LUPUS ERYTHEMATOSUS OF 
THE SHETLAND SHEEPDOG AND COLLIE

Definition
Vesicular cutaneous lupus erythematosus (VCLE) 
is an autoimmune blistering disease that primar-
ily affects middle-aged to older, female Shetland 
Sheepdogs and Collies.1 

Aetiology and pathogenesis
It is likely that autoantibodies against nuclear anti-
gens in the basal epidermis lead to T-cell infiltra-
tion and subepidermal clefting, and subsequent 
vesiculation. Exposure to ultraviolet light may be 
a contributing factor to the development of the 
disease because it is more common in the summer 
months.

Clinical features
VCLE is characterised by transient vesicles that 
develop into coalescing crusted ulcers with serpigi-
nous borders. The groin and axilla are most fre-
quently affected (Fig. 6.19), although lesions may 
also occur on the mucocutaneous junctions and oral 
cavity. The disease generally occurs in the spring 
and summer months,1 and sparsely haired areas of 
the skin are most typically affected.

6.19

Fig. 6.19  Serpiginous ulcers on the abdomen 
of a Border Collie with vesicular cutaneous lupus 
erythematosus.
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Differential diagnoses
•• Erythema multiforme/Stevens–Johnson syndrome.
•• Drug reaction.
•• Systemic lupus erythematosus.
•• Pemphigus vulgaris.
•• Severe dermatomyositis.
•• Bullous pemphigoid and other autoimmune 

subepidermal blistering diseases.

Diagnosis
The clinical signs in a Shetland Sheepdog or Collie 
are highly suggestive. The diagnosis is achieved 
with history, breed, physical examination, impres-
sion smears and skin biopsy. The skin should not 
be clipped or cleaned before sampling with a punch 
biopsy. Vesicles or epidermis adjacent to a fresh ulcer 
are the ideal lesions to sample.1 Lesions devoid of 
epithelium have less diagnostic value. 

Treatment
Treatment involves immunosuppression using pred-
nisone or methylprednisolone combined with aza-
thioprine, pentoxifylline, vitamin E, ciclosporin, 
hydroxychloroquine, topical glucocorticoids and/or 
topical tacrolimus2 (see Immunosuppressive Drug 
Therapy Table, page 289, for dosages). Multi-modal 

therapy is generally most successful.2 Sun avoidance 
is potentially important because sun exposure may 
be part of the pathogenesis of the disease. The ulcers 
should be kept clean using topical antimicrobials to 
prevent secondary infection. If necessary, topical 
and/or oral antibiotics can be considered. 

Complications may include secondary pyoderma 
and even septicaemia. Prognosis is generally good to 
guarded.

Key points
•• VCLE can have seasonal variation in clinical 

signs.3

•• This disease can generally be controlled, but not 
cured.
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SYSTEMIC LUPUS ERYTHEMATOSUS

Definition
Systemic lupus erythematosus (SLE) is an uncom-
mon autoimmune disease of dogs and cats1 that 
affects multiple body systems. This disease affects 
the skin in about half the cases.

Aetiology and pathogenesis
SLE is characterised by dysfunction of multiple 
aspects of the immune system that leads to the pres-
ence of autoantibodies and subsequent formation of 
immune complexes. The immune complexes may 
accumulate in any body organ, but the most com-
mon are joints,2 skin, kidneys, blood, lymph nodes 
and spleen. Less frequently affected organs are 
the mucosa, pleura, pericardium, eyes and nerves. 
Genetics, hormones and environmental factors (such 
as ultraviolet light) may influence the development of 

SLE and drugs may be a trigger. German Shepherd 
dogs appear to be predisposed.3 

Clinical features
The clinical features depend on which body organs 
are affected. When the skin is involved, individuals 
may exhibit pain when the skin is touched, ulcers, 
erythema (Figs. 6.20–6.23), mucocutaneous ulcer-
ations (Fig. 6.24), loss of pigment (particularly from 
the nose and mucocutaneous junctions) and footpad 
ulcerations.4 The skin lesions can be classified as cuta-
neous lupus erythematosus (generalised discoid lupus 
erythematosus [DLE] or exfoliative cutaneous lupus 
erythematosus [ECLE] of German Short-haired 
Pointers) or non-lupus-specific dermatoses (vascu-
litis, panniculitis and bullous SLE). Other clini-
cal signs include polyarthritis and/or polymyositis, 
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6.20

Fig. 6.20  Erythema and erosions on the muzzle of a 
dog (courtesy of Edda Hoffmann).

6.21

Fig. 6.21  Cutaneous erythema and scaling in a dog 
(courtesy of Valerie Fadok).

6.22

Fig. 6.22  Footpad hyperkeratosis and erosions 
(courtesy of Valerie Fadok).

6.23

Fig. 6.23  Ulceration and crusting on the ventral 
abdomen in a dog.

Fig. 6.24  Oral ulceration in a dog.

6.24
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pyrexia of unknown origin, glomerulonephritis and 
proteinuria, haemolytic anaemia, thrombocytopenia, 
neutropenia, myocarditis, pleuritis/pericarditis, thy-
roiditis, splenomegaly, lymphadenopathy and central 
nervous system (CNS) disorders. Cats usually present 
with an autoimmune haemolytic anaemia, pyrexia, 
thrombocytopenia and renal failure. 

Differential diagnoses 
(for skin lesions)

•• Discoid lupus erythematosus.
•• Cutaneous lupus erythematosus (VCLE, MCLE 

and ECLE).
•• Epitheliotrophic cutaneous lymphoma.
•• Vasculitis.
•• Superficial necrolytic dermatitis (metabolic 

epidermal necrosis).
•• Leishmaniasis.
•• Tick-borne diseases (including Rickettsia, Babesia 

and Borrelia spp.).
•• Erythema multiforme.
•• Drug eruption.
•• Infectious or sterile (immune-mediated) panniculitis, 

polyarthritis and/or glomerulonephritis.
•• Pemphigus vulgaris.
•• Pemphigus foliaceus.
•• Mucous membrane pemphigoid.
•• Epidermolysis bullosa acquisita and other 

AISBDs.

Diagnosis
A thorough exam of body systems is required to 
determine treatment and prognosis.1,2,4 A minimum 
database including a complete blood count, serum 
chemistry and urinalysis is required. Further labo-
ratory tests, imaging and/or joint aspirates may be 
necessary, depending on clinical signs and presence 
of abnormalities in the minimum database. A skin 
biopsy shows characteristic changes and is useful to 
rule out other causes of skin disease. Table 6.1 sum-
marises the criteria for diagnosis of canine SLE.

A diagnosis of SLE can be made if the patient 
has four of the above clinical signs or polyarthri-
tis accompanied by a positive antinuclear antibody 
(ANA).4

The ANA test is variably helpful in the diagno-
sis of SLE. Certain drugs (griseofulvin, penicil-
lin, sulphonamides, tetracyclines, phenytoin and 
procainamide) can cause false-positive ANA titres. 
Other immune-mediated, infectious and neoplastic 
diseases may also cause false-positive ANA titres. 
Glucocorticoid administration may cause false-
negative ANA titres.1 

Treatment
Treatment involves immunosuppression with glu-
cocorticoids combined with azathioprine and/or 
ciclosporin, chlorambucil, hydroxychloroquine 
or tetracycline/niacinamide. Steroids should be 

Table 6.1  Criteria for diagnosis of canine systemic lupus erythematosus4

CRITERION DEFINITION

Erythema Redness in the skin, particularly the face

Discoid rash Depigmentation, erythema, erosions, ulcerations, crusts and scaling of the face, 
particularly the nasal planum

Photosensitivity Erythematous skin as a result of sunlight exposure

Oral ulcers Oral or nasopharyngeal ulceration

Arthritis Non-erosive arthritis involving two or more peripheral joints

Serositis Non-septic inflammation of pleura or pericardium

Renal disorders Persistent proteinuria

Haematological disorders Haemolytic anaemia, leukopenia, lymphopenia or thrombocytopenia

Immunological disorders Antihistone, anti-Sm or antitype 1 antibodies, or decreased CD8+ population

Antinuclear antibodies (ANAs) Abnormal ANA titres

Ve
tB

oo
ks

.ir



Chapter 6174

administered at a high dose until lesions have 
improved (7–10 days), and then tapered eventually 
to an alternate-day dose. Multi-drug therapy (e.g. 
azathioprine or other immunomodulators combined 
with steroids) increases the likelihood of successful 
outcome. (See Immunosuppressive Drug Therapy 
Table, page 289, for more details and dosages.)

Additional therapy depends on the body sys-
tems that are affected (i.e. uveitis or nephropathy). 
Additional monitoring is required after the SLE has 
been controlled to determine if secondary health 
issues have developed (i.e. hypertension secondary 
to nephropathy).

Key points
•• A potentially fatal disease that affects multiple 

body organs. 
•• A thorough diagnostic work-up is indicated to 

identify the extent of disease.

•• SLE cannot be cured, but it can be controlled 
with continuous treatment.
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SUPERFICIAL NECROLYTIC DERMATITIS
(Diabetic dermatopathy, hepatocutaneous syndrome, necrolytic 
migratory erythema and metabolic epidermal necrosis)

Definition
Superficial necrolytic dermatitis is an uncommon 
skin disorder of dogs and (rarely) cats that is associ-
ated with hepatopathy or glucagonoma.

Aetiology and pathogenesis
Superficial necrolytic dermatitis is associated with 
metabolic diseases such as a hepatopathy, hepatic 
tumour, diabetes mellitus and glucagon-secreting 
pancreatic tumours (glucagonomas). There 
are characteristic liver abnormalities including 
moderate-to-severe vacuolation of hepatocytes, 
parenchymal collapse and nodular regeneration in 
most cases. Some cases are associated with pheno-
barbital administration.

Most affected dogs have markedly decreased 
plasma amino acid levels, which may lead to epi-
dermal protein depletion and necrolysis. Elevated 
plasma glucagon levels and decreased levels or 
altered metabolism of zinc and essential fatty acids 
may also play a role in the pathogenesis. 

Clinical features
This condition is uncommon in dogs and very rare 
in cats.1 Superficial necrolytic dermatitis is a dis-
ease of older dogs, and cutaneous changes generally 
precede systemic illness. No sex predisposition has 
been noted, although the condition may be more 
frequent in West Highland White Terriers and 
Shetland Sheepdogs. Some dogs may have a history 
of weight loss. 

Hyperkeratosis, scaling, crusting and cracking of 
the digital pads are the most consistent clinical find-
ings (Figs. 6.25, 6.26) and may result in lameness.2 
In addition to footpad lesions, dogs may develop ery-
thema, scaling, erosion, ulceration and crusting on 
the muzzle (Fig. 6.27), mucocutaneous junctions, 
ears, pressure points, genitalia, abdomen and axil-
lae. Ulcerations of the oral cavity are seen in some 
cases. Dullness, inappetence and polyuria/polydip-
sia may occur in the later stages, with overt hepatic 
failure and/or diabetes mellitus. Rarely, animals may 
present in a ketoacidotic crisis. Secondary bacterial 
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infections, demodicosis and malassezia dermatitis 
are common. 

Differential diagnoses
•• Pemphigus foliaceus.
•• Cutaneous or SLE.
•• Zinc-responsive dermatosis.
•• Superficial bacterial or fungal infections.
•• Epitheliotrophic lymphoma.

Diagnosis
The history and physical exam findings are highly 
suggestive. Skin biopsy of a crusted lesion is neces-
sary to confirm the diagnosis. The key histological 
signs are in the epidermis, so care should be taken to 
include the epidermis in the biopsy sample. 

Additional testing should be done to deter-
mine whether the patient has diabetes mellitus and 
whether a hepatopathy or a glucagonoma is present. 
It is useful for treatment and prognosis to further 
characterise hepatopathy as neoplastic, cirrhotic, etc. 
Testing may include complete blood count, serum 

6.27

Fig. 6.27  Superficial necrolytic dermatitis: erythema, 
erosions, crust and alopecia on the face of a Springer 
Spaniel (photo courtesy of Sheila Torres).

6.25

Fig. 6.25  Superficial necrolytic dermatitis: erythema, 
erosions, crust and alopecia on the distal limbs of a 
Springer Spaniel.

6.26

Fig. 6.26  Superficial necrolytic dermatitis: pedal 
lesions characterised by severe scaling, crusting and 
ulceration of the footpads.
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chemistry, bile acids, urinalysis, abdominal ultra-
sound with fine-needle aspirates as indicated by the 
clinical findings, computed tomography or magnetic 
resonance imaging. Some cases may benefit from 
measurement of plasma amino acid levels and gluca-
gon levels, although determination of these levels is 
not prerequisite to initiating treatment.

Surface cytology (i.e. impression smears) and skin 
scrapings are necessary to identify concurrent pyo-
derma, yeast dermatitis and/or demodicosis. 

Treatment
Superficial necrolytic dermatitis is associated with 
serious internal disease and the prognosis is poor, 
with most dogs dying or being euthanised within 
5 months of the development of cutaneous lesions. 
Despite this, aggressive therapy can result in pro-
longed survival times for a year or more in some dogs. 

Nutritional therapy is critical for amelioration of 
the clinical signs. The patient should be fed high-
quality protein supplements such as three to six whole 
eggs per day, powdered casein or proprietary amino 
acid combinations. Zinc (see Zinc-responsive derma-
tosis, page 139) and essential fatty acid supplements 
can also be given. S-Adenosylmethionine and silybin 
(Denamarin®) may reduce oxidative damage in the 
liver, and appear to be useful as adjunctive therapy. 
Colchicine may aid dogs with hepatic cirrhosis.

In addition to nutritional therapy, intravenous 
(IV) amino acid infusions can be administered to 
encourage faster resolution of skin lesions.3 Some 
dogs need infusions every 2 weeks to maintain reso-
lution of clinical signs. Some dogs need an infusion 
initially, and then the clinical signs can be kept in 
remission with nutritional therapy. Most infusion 
protocols use 8–10% amino acid solutions given 
at 25  ml/kg over 6–8  h using a jugular catheter. 
Peripheral catheters may also be used, but the cathe-
ter site must be monitored for phlebitis. Dogs should 
be monitored for signs of anaphylaxis and hepatic 
encephalopathy during the infusion. 

Glucagonomas can be surgically resected, 
although the surgery can be difficult and associ-
ated with significant postoperative mortality. If IV 
amino acid therapy does not lead to improvement of 
skin lesions, then octreotide (2 μg/kg subcutaneous 
injection q12 h), which inhibits glucagon release, is 
indicated.4

Topical therapy is necessary to treat and prevent 
pyoderma. Antibacterial shampoos, such as those 
containing 3–4% chlorhexidine should be used to 
cleanse the skin as frequently as daily until resolu-
tion of pyoderma. Topical antibiotics such as mupi-
rocin or gentamicin can be used every 12 h on focal 
areas of pyoderma. Systemic antimicrobials may be 
necessary in some cases, but care should be taken 
to avoid drugs that require hepatic metabolism 
and excretion (see Superficial pyoderma, page 70). 
Topical steroids can be used every 12 h on focal areas 
of inflammation. 

Key point
•• The long-term prognosis is guarded to poor, but 

prolonged survival times can be achieved with 
aggressive therapy. 
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GERMAN SHEPHERD DOG PYODERMA

Definition
German Shepherd dog (GSD) pyoderma is a disease 
syndrome characterised by recurrent, deep ulcer-
ation and draining sinus tracts. 

Aetiology and pathogenesis
Although Staphylococcus pseudintermedius is the pri-
mary infectious agent isolated, this disease is not a 
primary bacterial infection.1 A bacterial infection 
typically starts because of some other factor such 
as atopic dermatitis or external parasites. The bac-
terial infection triggers a destructive cell-mediated 
inflammatory response that causes ulceration and 
necrosis of the skin. 

Clinical features
GSD pyoderma occurs most commonly in middle-
aged animals, but may be seen at any age. There 
appears to be no sex predisposition. Lesions generally 
start over the lateral thighs and dorsal lumbosacral 
areas, but any area of the body may be affected. 
Typical lesions include erythematous-to-violaceous 
papules, pustules, haemorrhagic bullae, erosions, deep 
ulcers, crusts and draining tracts (Figs. 6.28–6.30). 
The skin has a characteristic necrotic, ‘melting’ and 
underrun appearance, distinct from a typical follicu-
litis/furunculosis. Varying degrees of alopecia and 

6.30

Fig. 6.30  Close-up of the dog in Fig. 6.28 showing 
the typical ‘melting’ necrosis and underrunning of 
affected skin.

6.28

Fig. 6.28  German Shepherd dog pyoderma with 
ulceration, purulent discharge and crusting in the groin.

6.29

Fig. 6.29  Same dog as in Fig. 6.28; the hair has 
been clipped to show the extent of the lesions. Note 
the ill-defined margin, hyperpigmentation and 
scarring.
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hyperpigmentation may be noted and the periph-
eral lymph nodes are generally enlarged. Lesions are 
often pruritic and/or painful, and dogs may also be 
febrile and lethargic. Affected dogs may also have 
perianal fistulae (see page 211), metatarsal fistulation 
(see page 212) or symmetrical lupoid onychodystro-
phy (see page 222), suggesting that these may be clin-
ical manifestations of a similar aetiology. 

Differential diagnoses
•• Panniculitis (sterile or infectious).
•• Deep fungal infection, especially sporotrichosis.
•• Demodicosis.
•• Cutaneous foreign body. 
•• Epitheliotrophic lymphoma (late stage).
•• Autoimmune bullous ulcerative disease.

Diagnosis
The signalment, history and physical exam are highly 
suggestive, but not necessarily conclusive. The diag-
nosis requires a deep skin scraping, surface cytol-
ogy and cytology of draining tracts (if present). A 
skin biopsy with special stains should be performed 
to rule out other differential diagnoses. A bacterial 

culture and sensitivity should be performed because 
a long course of antibiotics is needed. A thyroid panel 
can be considered; total thyroxine (T4) will often be 
depressed due to systemic illness.

Treatment
Concurrent conditions should be ruled out and 
controlled (see pruritic dog diagnostic flow chart 
[Fig. 2.17], and canine atopic dermatitis treatments, 
page 25). Atopic dermatitis and flea allergy derma-
titis are common triggers, and specific therapy that 
controls these underlying conditions will control the 
recurrent pyoderma. If underlying causes are not 
controlled, the condition will recur.

The pyoderma should initially be treated with an 
antibiotic for 4–8 weeks, depending on how deep 
the pyoderma is. Cephalexin 25–30 mg/kg po q12 h 
or cefpodoxime proxetil 5–10 mg/kg q24 h are the 
best empirical antibiotics while waiting for culture 
results (see Superficial pyoderma, page 74 for other 
drug doses). The pyoderma will return unless treat-
ment is started to prevent recurrence. 

Topical therapy with 3–4% chlorhexidine sham-
poo, benzoyl peroxide shampoo, salicylic acid 
shampoo or selenium sulphide shampoo should be 
performed daily to weekly. Chlorhexidine tends 
to be most effective, although there is variation 
among individuals. These products can be alter-
nated throughout the week or month if needed (see 
Superficial pyoderma, page 72). 

Modified ciclosporin (Atopica®) is effective in some 
cases (Fig. 6.31), and may control all conditions if the 
patient has concurrent perineal or metatarsal fistu-
lae. The dose is 4–7 mg/kg po q24 h for 4–8 weeks 
beyond the end of antibiotic therapy, then tapered to 
the lowest frequency as needed to maintain remission. 

If treatments for underlying conditions are not 
helpful, or if an underlying cause cannot be found, 
staphage lysate (SPL) can be tried. SPL is sterile-mix 
staphylococcal proteins and other products. It may 
act as an immunostimulant or, conversely, induce 
tolerance to staphylococci in dogs with aberrant 
immune responses. Several dosing protocols are 
available, but SPL is generally given twice weekly for 
10–12 weeks, then every 7–30 days for maintenance. 
Adverse effects are rare, but can include injection site 
reactions, pyrexia, malaise and anaphylaxis. Due to 

6.31

Fig. 6.31  Same dog as in Figs. 6.28–6.30; there has 
been a complete response to oral ciclosporin.
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the safety, efficacy and possible ability to avoid oral 
antibiotics, this treatment option should be strongly 
considered for long-term use.

Key points
•• The genetic predisposition means that affected 

dogs should not reproduce.
•• This condition can be controlled, but not cured.

•• This is a secondary condition.
•• Skin biopsy is important to rule out other causes 

of draining tracts.

Reference
1	 Rosser EJ. German Shepherd dog pyoderma. 

Vet Clinics North Am Small Anim Pract 2006; 36: 
203–211.

DECUBITAL ULCERS
(Pressure sores)

Definition
Decubital ulcers (pressure sores) occur mainly over 
bony prominences because of continual localised 
pressure to the skin (see also Callus, page 152).

Aetiology and pathogenesis
Animals that are recumbent due to neurological 
deficits or musculoskeletal problems are predis-
posed to decubital ulcers. Compression of the skin 
and subcutaneous tissue collapses blood vessels, 
resulting in ischaemia, necrosis and subsequent 
ulceration. Laceration, friction, burns from heating 
pads, irritation from urine or faecal material, mal-
nutrition secondary to inadequate diet, anaemia or 
hypoproteinaemia may also be contributing factors. 
In addition cutaneous atrophy due to spontaneous 
or iatrogenic hyperadrenocorticism, including topi-
cal drugs, may predispose to ulcers. Non-healing 
wounds commonly result from attempts to surgi-
cally remove calluses at pressure points. 

Clinical features
The initial clinical finding is hyperaemia. Tissue 
necrosis (evidenced by whitening of the skin) and 
ulceration with or without crusting follow if the 
pressure is not relieved. Lesions most frequently 
occur in skin overlying the scapular acromion, lat-
eral epicondyle of the humerus, tuber ischii, tuber 
coxae, trochanter major of the femur, lateral condyle 
of the tibia (Figs. 6.32, 6.33), and the lateral sides 
of the fifth digits of the forelimbs and hindlimbs. 
Secondary bacterial infection can lead to undermin-
ing of the skin beyond the ulcer edges. Osteomyelitis 
can develop in bone underlying the ulcer.

6.33

Fig. 6.33  Decubital elbow ulcer in a poodle with 
hyperadrenocorticism.

6.32

Fig. 6.32  Decubital ulcer and a non-healing wound 
on the lateral elbow of a Rottweiler; the dog was 
subsequently diagnosed with hyperadrenocorticism.
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Differential diagnoses
•• Cutaneous neoplasia (squamous cell carcinoma).
•• Primary deep bacterial infection (Actinomyces, 

Actinobacillus and Nocardia spp., and 
mycobacteria).

•• Deep mycotic infection.

Diagnosis
The diagnosis is based primarily on history and clin-
ical findings; cultures and histopathological exami-
nation of biopsy samples will help rule out other 
causes. Additional testing may be necessary to char-
acterise underlying predisposing diseases.

Treatment
The key to successful healing of a decubital ulcer 
is relief of pressure over the affected area. Non-
ambulatory patients need to lie on a padded sur-
face such as a mattress or egg carton foam. They 
need to be turned every 2 hours. These patients 
also require adequate nutrition and daily bath-
ing with an antiseptic shampoo or rinse, such as 
chlorhexidine or hypochlorous acid. Ulcerated skin 
may need to be cleansed two to three times a day. 
Particular attention should be paid to protecting 
the skin from urine scald and applying petrolatum 
to areas of skin that urine is likely to contact. High 
standards of wound care and dressings with non-
adherent absorbent materials will be necessary in 
severe cases. 

Ambulatory patients can wear special padding to 
aid the healing of decubital ulcers. Effective padding 
options include DogLeggs® (customised joint pads), 
doughnut-shaped pads or pads containing beanbag 
beans. The affected joint may also need to be splinted 
to stop movement and alleviate pressure necrosis. 
Feminine hygiene pads are useful to place against 
the ulcer inside the padding. This keeps the pad-
ding clean and is easy to change frequently. Topical 
antibacterial therapy such as medical honey, silver 
sulfadiazine or mupirocin will treat and prevent sec-
ondary infections. RediHeal®, a borate-based, bio-
logical glass material that aids in re-epithelialisation, 
can be applied once or twice daily. 

Surgical repair should be attempted with cau-
tion. The goal of surgery is to debride necrotic and 
infected tissue and close the wound. If the pressure 
necrosis persists postoperatively, the surgical site 
will most certainly dehisce, causing an even larger 
lesion1 (see Callus, page 152).

Key points
•• Pressure must be relieved in order for skin to heal.
•• Pressure necrosis will lead to dehiscence of 

surgical incisions.

Reference
1	 Swanson EA, Freeman LJ, Seleem MN, Snyder PW. 

Biofilm-infected wounds in a dog. J Am Vet Med Assoc 
2014; 244: 699–707.

MUCOCUTANEOUS LUPUS ERYTHEMATOSUS 

Definition
Mucocutaneous lupus erythematosus (MCLE) is a 
recently described condition with mucocutaneous 
erosive lesions and lupus-specific histopathology.

Aetiology and pathogenesis
MCLE is an autoimmune condition that targets the 
basal epidermis at the mucocutaneous junctions. 
The aetiology is unknown, but the strong breed 
predisposition in German Shepherd dogs suggests 
a genetic susceptibility. There is a lymphocyte and 
plasma cell-rich interface dermatitis with basal kera-
tinocyte apoptosis, loss and/or hydropic change. 

There is also a lupus band along the epidermal base-
ment membrane zone with immunoglobulin and 
complement deposition.1 

Clinical features (Figs. 6.34, 6.35)
MCLE is characterised by symmetrical, well-
demarcated erythema, erosion, ulceration, crust-
ing, alopecia and eventual hyperpigmentation of the 
mucocutaneous junctions. Multiple mucocutaneous 
junctions are affected in most dogs. The lesions are 
often painful, which can result in dysphagia, dysche-
zia and dysuria, but specific systemic signs are not 
seen. 
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Differential diagnoses
•• Mucous membrane pemphigoid.
•• Erythema multiforme.
•• Pemphigus foliaceus.
•• Pemphigus vulgaris.
•• Drug reaction.
•• Discoid lupus erythematosus.
•• Cutaneous lymphoma.
•• Zinc-responsive dermatosis.
•• Mucocutaneous pyoderma.

Diagnosis
The diagnosis is based on the history, signalment, 
physical exam and biopsy. Superficial cytology must 
be performed to identify secondary bacterial colo-
nisation and infection. Biopsies should be obtained 
ideally when infections are resolved. Most dogs are 
ANA negative. 

Treatment
•• Exudate and crust should be removed by 

soaking the lesion with warm water or a solution 
containing chlorhexidine or an appropriate 
antimicrobial.

•• Treatment options reported to be effective 
include: niacinamide with tetracycline or 
doxycycline; oral glucocorticoids alone or 
combined with topical glucocorticoids or other 
treatments; topical tacrolimus; and/or oral 
ciclosporin.1 (See Immunosuppressive Drug 
Therapy Table, page 289, for more details.)

The prognosis is usually good, and oral gluco-
corticoids may result in more rapid remission. Most 
dogs require maintenance therapy to maintain 
remission.

Key point
•• MCLE is a condition that is controlled but not 

cured.

Reference
1	 Olivry T, Rossi MA, Banovic F, Linder KE. 

Mucocutaneous lupus erythematosus in dogs (21 cases). 
Vet Dermatol 2015; 26: 256–e55.

6.34

Fig. 6.34  Erosions, ulcers, crusts and 
hyperpigmentation on the lip margins of a Spaniel 
with MCLE.

6.35

Fig. 6.35  Severe perivulval ulceration in dog with 
MCLE. The lesions were painful and associated with 
licking and dysuria.
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VASCULITIS AND VASCULOPATHY

Definition
Vasculitis is inflammation of blood vessel walls. 
Vasculopathy refers to tissue changes consistent 
with poor blood flow and ischaemia in the absence of 
demonstrable vasculitis. There are well-recognised 
breed predispositions to certain types of vasculitis 
in dogs.

Aetiology and pathogenesis
Vasculitis may be caused by a wide variety of infec-
tious agents, toxins, drugs and immune-mediated 
mechanisms, although most cases are idiopathic.1–3 
The blood vessels may be damaged by immune-
complex deposition (type 3 hypersensitivity or 
Arthus reactions) and complement activation or 
direct antibody binding with activation of neutro-
phils. This results in endothelial damage, fibrin 
exudation, microhaemorrage, oedema, thrombosis 
and ischaemia. 

Clinical signs
The clinical signs depend on the location, size and 
depth of the vessels affected and can therefore be 
very varied.1–3 Damage to capillaries can result 
in petechiae, ecchymoses and cutaneous and fol-
licular atrophy (Fig. 6.36). Damage to venules 
and arterioles results in purpura, haemorrhagic 
wheals and oedema. These lesions can be differenti-
ated from erythema by diascopy – pressing a glass 
slide against the skin will blanch erythema but not 

vascular lesions. Using a dermatoscope identifies 
non-blanching lesions as well as revealing capillary 
stasis and thrombosed vessels. Damage to larger ves-
sels leads to ulceration and necrosis. Other clinical 
signs can include ulcerated nodules and panniculitis. 
Ischaemic scarred skin is strikingly alopecic, thin 
and smooth, and may be hyper- or hypopigmented. 

Lesions most commonly affect the extremities 
and pressure points, but can occur anywhere on 
the body or mucosal surfaces.1–3 Lesions are usually 
multiple and often symmetrical, although they can 
also be multi-focal. The pinnae often have necrotic 
tips and or scalloped margins (Fig. 6.37). Lesions 
can also be seen on the medial (i.e. concave) sur-
face. The footpads typically have well demarcated 
(‘punched out’) ulcers, often in the centre of the pads 
(Fig. 6.38). 

Systemic involvement leads to other clinical signs 
depending on the organ involved. These can include 
malaise, pyrexia, anorexia, glomerulonephritis, 
polyarthropathies, myopathy, ocular disease, neu-
ropathies, gastrointestinal signs and/or peritoneal 
and pleural effusions.

Injection site vasculitis
Injection site vasculitis is characterised by alope-
cia following subcutaneously administered drugs, 
including vaccines.4 Lesions may occur at the site 
of injection or be remote and usually occur within 
3–6 months (Fig. 6.39). Rarely, animals may show 
systemic signs, oedema, lesions on the extremities, 
mucocutaneous ulceration and muscular atrophy. 

6.36

Fig. 6.36  Petechiae, echhymoses and erosions on 
the ventral abdomen of a dog with a drug-induced 
vasculitis.

6.37

Fig. 6.37  Early vasculitis lesion on the pinna – there 
is a well-demarcated wedge-shaped area of discoloured 
skin with central necrosis and crusting.
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Dermatomyositis and juvenile- or adult-onset 
ischaemic dermatopathies
Canine familial dermatomyositis is most often 
seen in Rough Collies, Shetland Sheepdogs and 
Beauceron.5,6 Clinical signs include papules, ero-
sions, ulcers and crusts affecting the face, limbs, 
extremities and pressure points. Multi-focal well-
demarcated alopecia and scarring is seen at affected 
sites (Fig. 6.40). The myositis most commonly 
affects the temporal and masseter muscles causing 
profound muscle atrophy around the head, but may 
be more widespread. 

Familial cutaneous vasculopathies of 
Jack Russell Terriers, German Shepherd dogs 
and Scottish Terriers
Lesions usually occur in puppies, which develop 
depigmentation, oedema and ulceration of the foot-
pads.7 The nasal planum, dorsal muzzle, ear tips and 
tail tips may also be affected, particularly in Scottish 
Terriers and Jack Russell Terriers (Fig. 6.41).8 Jack 
Russell Terriers can show nail base haemorrhage 
and sloughing (symmetrical lupoid onychodystro-
phy is an important differential – see page 222). The 
condition usually resolves spontaneously in German 
Shepherd dogs.

See also Idiopathic ear margin vasculitis (page 85), 
Vasculopathy of Greyhounds (page 168), Vasculitis of 
the footpads (page 221), and Nasal arteritis (page 228).

Differential diagnoses
The differential diagnosis for vasculitis is very wide 
and depends on the clinical presentation (see above). 
Important differentials include:

•• Deep ulcerating bacterial or fungal infections.
•• Bacterial toxic shock syndrome.
•• Demodicosis.
•• Dermatophytosis.

6.38

Fig. 6.38  A well-demarcated ‘punched out’ ulcer on 
the lateral digit of a dog with idiopathic vasculitis.

6.39

Fig. 6.39  Vaccine-associated vasculopathy in 
a dog with symmetrical alopecia, scarring and 
hyperpigmentation of the head.

6.40

Fig. 6.40  Severe full-thickness ulceration and scarring 
in a Jack Russell Terrier with familial vasculitis.
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•• Sterile immune-mediated panniculitis.
•• Pemphigus vulgaris.
•• Bullous pemphigoid and other immune-

mediated subepidermal blistering diseases.
•• Systemic lupus erythematosus.
•• Discoid lupus erythematosus.
•• Symmetrical lupoid onychodystrophy.
•• Epitheliotropic lymphoma.
•• Squamous cell carcinoma.
•• Disseminated intravascular coagulation.
•• Coagulopathies.
•• Thermal or chemical burns.
•• Frostbite.

Diagnosis
The diagnosis is based on suggestive clinical signs 
and compatible histopathology. The breed may be 
suggestive of some breed-associated syndromes. 
Because of the problems in identifying the lesions 
on histopathology and the transient nature of the 
specific pathology, multiple biopsies from different 
lesions should be submitted. Deep wedge biopsies 
should be taken where the disease affects the deep 
dermis or subcutis. 

A detailed history should be taken to identify pos-
sible trigger factors. Haematology, biochemistry and 
urinalysis should be performed to identify possible 
systemic involvement and/or underlying conditions 
including systemic disease, neoplasia and infections. 
Any chronic infectious disease can cause vasculitis, 
and work-up should include testing for tick-borne 
infections (such as rickettsial diseases, Borrelia and 
Anaplasma spp.) and Leishmania. It is very important 
to check the history for any possible drug associa-
tions. If ongoing therapy is unavoidable (e.g. antibi-
otics, analgesics, antiepileptics, etc.) a different class 
of drug should be used.

Treatment
The mainstay of treatment has been systemic glu-
cocorticoids. Prednisolone or methyl-prednisolone 
are normally used at 1–2 mg/kg po q12–24 h to 
achieve remission. The dose is then slowly reduced 
to the lowest every other day dose that maintains 
remission. Topical glucocorticoids (e.g. betametha-
sone, flucinolone +/− DMSO, or hydrocortisone 
aceponate) can be used as adjunct or sole therapy 
in appropriate cases. Steroids may also be com-
bined with other immune-modulating or cytotoxic 
drugs in more severe and/or recalcitrant cases (see 
Immunosuppressive Drug Therapy Table, page 289). 
Pentoxifylline also promotes peripheral blood flow 
and oxygenation, making it particularly useful in 
vasculopathies. Supportive care may include remov-
ing crusts, managing wound healing, controlling 
infection and surgery to control haemorrhage and/
or remove necrotic tissue. 

Necrotic tissues heal by scar formation and do not 
grow back. Ear and tail tips may therefore be perma-
nently lost, and other tissues may have punched out 
areas, irregular margins or depressed scars. Atrophic 
hair loss may also be permanent. 

References
1	 Innera M. Cutaneous vasculitis in small animals. 

Vet Clin N Am Small An Pract 2013; 43: 113–124. 
2	 Nichols PR, Morris DO, Beale KM. A retrospective 

study of canine and feline cutaneous vasculitis. 
Vet Dermatol 2001; 12: 255–264. 

3	 Swann JW, Priestnall SL, Dawson C et al. Histologic 
and clinical features of primary and secondary 

6.41

Fig. 6.41  Ear tip necrosis, multi-focal scarring 
alopecia and temporal muscle atrophy in a Border 
Terrier with dermatomyositis.
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ERYTHEMA MULTIFORME COMPLEX

Definition
Erythema multiforme (EM) complex is a group of 
uncommon, immune-mediated dermatoses with 
varied clinical signs. These include EM minor, EM 
major, Stevens–Johnson syndrome (SJS), SJS-toxic 
epidermal necrolysis (TEN) overlap syndrome and 
TEN (Table 6.2).1–5 It is very rare in cats.4

Aetiology and pathogenesis
The pathogenesis involves a specific immune-medi-
ated assault on keratinocytes causing widespread, 
confluent keratinocyte apoptosis and epidermal 
necrosis.1–3,5 EM minor and EM major are most 
commonly idiopathic or associated with infections 
and systemic illness, whereas SJS, SJS–TEN overlap 
and TEN are more commonly associated with drug 
eruptions.1,4 Feline EM has been associated with 
feline herpesvirus-1. 

The classification of EM diseases is controversial. 
One study1 split cases into five distinct groups: EM 
minor, EM major, SJS, SJS-TEN overlap syndrome 
and TEN. However, histopathology alone could not 

be relied upon to differentiate them.1–3,5 Apoptosis, 
furthermore, is widely observed in many immune-
mediated and inflammatory dermatoses and is not 
specific for EM. 

Clinical features
EM usually presents with variable erythematous 
macules, papules, plaques, wheals, scaling and 
crusts, often arranged in annular, arcuate or polycy-
clic shapes (Figs. 6.42–6.44).1–5 The typical target 
lesions consist of a flat to raised erythematous cen-
tral disk and outer ring, separated by a zone of pale, 
occasionally oedematous skin, but are not seen in all 
cases. Some dogs present with marked scaling and 
crusting overlying the lesions. Mucosal lesions are 
similar, although more usually bullous or vesicular 
and quickly rupture to form ulcers. Rarely, lesions 
may be restricted to the oral cavity.5

Polycyclic and target lesions are unusual in 
SJS-TEN, which presents with an erythematous 
macular dermatitis, and focal to widespread muco-
cutaneous vesicles, epithelial detachment and 

Table 6.2  Classification of erythema multiforme (EM) diseases

EM MINOR EM MAJOR SJS SJS–TEN TEN

Flat or raised, erythematous polycyclic to target lesions Y Y N N N

Mucosal surfaces involved N (or 1) >1 >1 >1 >1

Erythematous or purpuric macules/patches (%BSA) <50% <50% >50% >50% >50%

Epidermal ulceration (%BSA) <10% <10% <10% 10–30% >30%

BSA, body surface area; SJS, Stevens–Johnson syndrome; TEN, toxic epidermal necrolysis.
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ulceration (Figs.  6.45–6.47).1–3 The skin lesions 
are often painful, especially with widespread necro-
sis and ulceration. Other clinical signs include loss 
of nails, corneal ulceration and ulcerative otitis. 
Internal involvement can include mild to severe 

loss mucosal ulcers, renal failure, hepatopathy and 
blood dyscrasias. 

EM typically has a chronic, insidious history, 
whereas SJS–TEN usually has an acute onset and is 
one of the few genuine dermatological emergencies. 

6.42

Fig. 6.42  Polycyclic erythema and target lesions 
with erosions and crusting of the ventral abdomen in a 
Boxer dog with erythema multiforme major.

6.43

6.44

Fig. 6.44  Conjunctival ulceration in a Boxer dog 
with erythema multiforme major.

6.45

Fig. 6.45  Full-thickness ulceration of the nasal 
planum in a dog with drug-induced Stevens–Johnson 
syndrome.

Fig. 6.43  Polycyclic erythema, erosions and crusting 
of the pinna in a Boxer dog with erythema multiforme 
major.
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Differential diagnosis
•• Vasculitis.
•• Superficial and deep bacterial or fungal infections.
•• Demodicosis.
•• Pemphigus foliaceus and vulgaris.
•• Bullous pemphigoid.
•• Systemic lupus erythematosus.
•• Epitheliotropic lymphoma.
•• Thermal or chemical burns.
•• Gnat and midge bites (Simuliidae and 

Ceratopogonidae) can cause EM-like target 
lesions in some dogs.

Adverse drug reactions are the most commonly 
identified trigger for SJS/TEN. However, adverse 
drug reactions are less commonly implicated in 
EM minor and major, and drug-associated non-EM 
immune-mediated dermatoses should be considered 
as a differential for EM. 

Diagnosis
The history and clinical signs are highly suggestive, 
and the diagnosis can be confirmed by histopathol-
ogy of early lesions. However, histopathology does 
not reliably differentiate between the various forms 
of EM, as there is extensive overlap in the changes 
between the different stages of disease and clinical 
manifestations.1-3 A final diagnosis relies on careful 
evaluation of the clinical signs and history.

Treatment
EM can be a challenging condition to manage. The 
prognosis is better if the inciting cause can be identi-
fied and removed. It is very important to check the 
history for any possible drug association. Where 
ongoing therapy is unavoidable (e.g. antibiotics, 
analgesics, antiepileptics, etc.) treatment should be 
switched to a different class of drug. 

Some cases of EM spontaneously resolve or wax 
and wane, but progression to SJS–TEN does not 
appear to occur. Treatment options include glu-
cocorticoids, ciclosporin and pentoxifylline (see 
Immunosuppressive Drug Therapy Table, page 289, 
for more details). Long-term maintenance treatment 
may be necessary in idiopathic cases.

The prognosis for SJS–TEN is poor, with mor-
tality rates exceeding 50%. Severe cases with wide-
spread ulceration should receive intravenous fluid 
therapy to combat dehydration and shock. The 
ulcers should be cleaned and protected, taking mea-
sures to encourage healing and prevent infection. 
Consideration should also be given to analgesia and 
antibiotics to prevent sepsis. The role of glucocorti-
coids alongside supportive treatment is controversial 
but high-dose short-term therapy may be beneficial. 
Intravenous therapy with human immunoglobulin 
(ivHIG) (0.5–1.5 g/kg IV over 6–12 hours) has been 
helpful in few cases of SJS and TEN in dogs and 
cats.6 

6.47

Fig. 6.47  Widespread full-thickness necrosis of 
the skin in a dog with drug-induced toxic epidermal 
necrolysis.

6.46

Fig. 6.46  Ulceration of the mucocutaneous 
junctions and oral cavity in a dog with drug-induced 
Stevens–Johnson syndrome.
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CHAPTER 7

DRAINING TRACTS

GENERAL APPROACH TO 
DRAINING TRACTS

Draining tracts may indicate deep infection, foreign 
body or autoimmune disease. They indicate that 
the subcutis is affected, and the prognosis may be 
guarded. 

Draining tracts almost always require a biopsy 
for diagnosis and additional tests may be indicated if 
systemic disease is possible (especially in the case of 
deep fungal infections). 

Draining tracts are preceded by bullae. Fine-
needle aspirates of bullae may be diagnostic, 
especially if a deep fungal infection is present. If 
organisms cannot be detected by fine-needle aspi-
rate, then a biopsy should be taken. The skin should 
not be shaved or cleansed before biopsy. The ery-
thematous skin adjacent to a draining tract should 
be biopsied. The biopsy should include abnormal 
epidermis, dermis and subcutis, which will normally 
need a deep wedge excision. Special stains are needed 
to check for mycobacteria, Actinomyces and Nocardia 
spp., and fungal organisms. 

A culture from a bulla or from deep within a 
draining tract will help guide antibiotic choices 
(see Deep pyoderma, page 195).

PANSTEATITIS 
(Yellow fat disease)

Definition
Pansteatitis is a sterile inflammatory condition of 
the adipose tissue in cats, caused by a nutritional 
imbalance.

Aetiology and pathogenesis
Pansteatitis is a sterile, inflammatory condition of 
the fat that is caused by insufficient dietary vitamin 
E and/or excessive dietary unsaturated fatty acids. 
The inadequate vitamin E:unsaturated fatty acid 
ratio results in oxidative damage to adipocytes and 
subsequent lipid peroxidation.1 Cats that eat a fish-
only diet are at increased risk of developing this dis-
ease. Other unbalanced, meat-based diets have also 
been implicated in the development of pansteatitis.1,2

Clinical features
Clinical signs include subcutaneous nodules, drain-
ing tracts, lethargy, inappetence, fever, pain and 
reluctance to move. Haematological abnormalities 
may also be present. Affected adipose tissue has an 
unusual yellow–orange colour.1 Some cats in the 
household may develop pansteatitis whereas others 
will not, even when fed the same diet.

Differential diagnoses
•• Mycobacteriosis.
•• Nocardiosis, actinobacillosis, actinomycosis.
•• Neoplasia.
•• Deep fungal infection.
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Diagnosis
The dietary history and clinical signs will strongly 
suggest pansteatitis. However, a skin biopsy (being 
careful to include adipose tissue in the biopsy) with 
special stains for infectious agents is necessary to 
confirm the diagnosis and rule out infectious causes 
of inflammation of the fat. Plasma tocopherol levels 
of <300 mg/100 ml further confirm the diagnosis.1 

Treatment
Affected cats should receive supportive care 
including pain medication and parenteral fluid 
therapy, depending on the severity of their condi-
tion. Affected cats should be fed a high-quality, 
properly balanced diet. Additional α-tocopherol 
supplementation (50 mg/kg po q24 h) may also be 
helpful to speed recovery. Full recovery may take 

several weeks. It is imperative that affected cats con-
tinue to consume a balanced diet even after resolu-
tion of clinical signs. 

Key point
•• Cats have different abilities to tolerate diets high 

in unsaturated fatty acids and/or deficient in 
vitamin E. Some cats will develop pansteatitis 
and others will not. 
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FELINE MYCOBACTERIAL INFECTIONS

Definition
An infection of the skin and subcutis with mycobacteria. 

Aetiology and pathogenesis
Three manifestations of mycobacterial infection 
are recognised in cats: cutaneous tuberculosis (CT), 
feline leprosy syndrome (FLS) and non-tuberculous 
mycobacterial infections (NTMs). 

CT is caused by Mycobacterium microti, M. bovis 
and M. tuberculosis. The bacteria spread to cats 
when they have contact, particularly bite wounds, 
with an infected rodent (especially voles). Cattle 
or badgers are also sources of mycobacterial infec-
tion for cats. Zoonotic transmission has not been 
reported in cases of M. microti.1 M. bovis and M. 
tuberculosis may pose a zoonotic risk. 

FLS is most commonly caused by M. leprae-
murium, although other types of mycobacteria 
have also been implicated. The bacteria spread 
to cats when they have contact with an infected 
rodent, especially rats. This syndrome has two 
histological patterns. Briefly, one pattern reveals 
large numbers of bacteria and the other has low 
numbers of bacteria. Immunocompromised 
cats are more likely to have large numbers of 

mycobacteria  on  histopathology. This is not a 
zoonotic disease.

NTMs are caused by a variety of mycobacteria 
including M. chelonae, M. phlei, M. thermoresistible and 
others. This type of infection is contracted through 
bite wounds from rodents and exposure of wounds 
to contaminated soil or plant matter. Zoonoses are 
unlikely.2 

Clinical features
CT is characterised by cutaneous nodules with or 
without draining tracts and ulceration (Fig. 7.1). 
Lesions most often occur on the head, neck 
and limbs. Local lymphadenopathy may occur. 
Pulmonary lesions, anorexia, gastrointestinal 
signs and weight loss may also be present. The 
alimentary tract can become infected if the cat 
drinks tuberculous milk. In addition, the eyes, 
liver, spleen, neurological system and bones may 
be affected.

FLS is characterised by single or multiple nodules 
on the head and limbs, and sometimes the trunk. The 
nodules may or may not be ulcerated and draining 
(Fig. 7.2). Lymphadenopathy may be present, but 
systemic disease is rare.
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NTM is characterised by single or multiple sub-
cutaneous nodules, diffuse panniculitis and drain-
ing tracts (Fig. 7.3). Lesions are variably painful. 
The inguinal fat pad, flanks and tail base are most 
frequently affected. Systemic involvement is pos-
sible, but rare. Affected cats may display fever, 
anorexia and reluctance to move.2 

Differential diagnoses
•• Nocardiosis.
•• Actinomycosis.
•• Deep mycoses.
•• Cuterebra spp. (for nodular lesions).
•• Foreign body. 
•• Neoplasia.
•• Pansteatitis.

Diagnosis
Cytology will usually show a granulomatous to 
pyogranulomatous dermatitis. Mycobacteria will 
not stain with standard stains (Figs. 7.4, 7.5). 
Histopathology of affected skin is the most com-
mon way to diagnose mycobacterial infections. Care 
should be taken to include the epidermis, dermis and 
subcutis in the biopsy sample. Multiple skin biopsies 
should be collected, as the organisms can be pres-
ent in affected skin in low numbers. Ziehl–Neelsen 
(ZN) staining is required to identify the organisms 
as mycobacteria; several sections may be required to 
detect the organisms and some samples may be per-
sistently ZN negative.3

Mycobacteria cannot be cultured with traditional 
laboratory techniques. Tissue samples should be 
submitted to laboratories with special capabilities 
for culturing this organism, but sensitivity test-
ing does not always correlate with in-vivo results. 

7.1

Fig. 7.1  Ulcerated nodule on the forefoot of a cat 
with an M. microti infection.

7.3

Fig. 7.3  Subcutaneous nodules and draining 
tracts on the ventro-lateral abdomen of a cat 
with mycobacteriosis (photo courtesy of Danielle 
Gunn-Moore).

7.2

Fig. 7.2  Feline leprosy syndrome. A discrete, 
erythematous, eroded and crusted nodule on 
the forelimb of a cat (photo courtesy of Danielle 
Gunn-Moore).
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Polymerase chain reaction (PCR) testing of affected 
tissue can detect some species of mycobacteria but 
may be limited, e.g. in the UK the available tests will 
distinguish M. tuberculosis complex from M. avium 
complex but will not distinguish species within these 
complexes (e.g.  M.  microti from M. bovis) or other 
types of mycobacteria. A whole-blood interferon γ 
(IFN-γ) release assay (IGRA) can be used to help 
distinguish infections with environmental mycobac-
teria, avian TB (Mycobacterium avium), M. microti and 
M. bovis or M. tuberculosis.

Affected animals should be screened for systemic 
disease and possible immunosuppressive factors 
such as concurrent illness, feline leukaemia virus 
(FeLV) or feline immunodeficiency virus (FIV). 
These mycobacteria are not normally zoonotic, but 
veterinary staff and owners should observe hygienic 
precautions and guard against inoculation into deep 
tissues, ingestion, splashing and inhalation.

Treatment2

Treatment of CT has an initial phase and a con-
tinuation phase. The initial phase involves admin-
istration of three antibiotics for 2 months and the 
continuation phase administration of two antibiot-
ics for a subsequent 4–6 months. If three antibiot-
ics cannot be administered in the initial phase, then 
two antibiotics should be administered for at least 
6–9 months. An antibiotic protocol to consider 

is rifampicin–fluoroquinolone–clarithromycin as 
the initial treatment, followed by a continuation of 
rifampicin and a fluoroquinolone or clarithromycin 
(Table 7.1). 

Surgical excision or CO2 laser excision/ablation 
of small, superficial lesions may be considered, but 
debulking larger lesions risks wound dehiscence and 
recurrence of infection. 

FLS may be treated with surgical excision of small 
cutaneous lesions, and spontaneous remission has been 
reported. Some patients require antibiotic therapy. 
Concurrent use of two or three antibiotics increases 
the odds of successful resolution. Antibiotics should be 
administered for 2 months beyond clinical resolution 
of lesions (Table 7.1).

NTM should be treated with a combination of 
two or three antibiotics for 2 months beyond clini-
cal resolution of lesions. If lesions become static 
after 1–2 months of antibiotic therapy, then sur-
gical excision of the lesion should be considered. 
In addition, tissue culture should be attempted. 
Mycobacteria can develop antibiotic resistance over 
time, and the antibiotics may have to be periodi-
cally changed. 

For all but the smallest of lesions, the prognosis is 
guarded to poor. Some cases never resolve, whereas 
others may go into remission only to relapse when 
therapy is withdrawn. Unsuccessful surgery worsens 
the prognosis.

20 μm

7.4

  20 μm

7.5

Figs. 7.4, 7.5  Cytology from a mycobacterial infection in a cat showing pyogranulomatous inflammation 
with non-staining rod-shaped vacuoles (Fig. 7.4). The mycobacterial are only visible using a Ziehl–Neelsen stain 
(Fig. 7.5) (courtesy of Dr Paola Cazzini). 
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Key points
•• Tuberculosis (M. bovis and M. tuberculosis) is a 

reportable disease in some countries – clinicians 
should be aware of local regulations for 
reporting and treatment.

•• Although a zoonosis is unlikely, 
immunocompromised people may be at risk.
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POSTGROOMING FURUNCULOSIS

Definition
A pyoderma that occurs because of harsh grooming.

Aetiology and pathogenesis
Two forms of postgrooming furunculosis are rec-
ognised. The first, superficial suppurative necro-
lytic dermatitis (SSND), is a severe contact reaction 
to herbal or tar shampoo.1 Secondary pyoderma 
develops because the skin is inflamed and ulcer-
ated. The second form is associated with grooming 
techniques2 such as using shampoos that have been 
contaminated with bacteria and/or back-combing, 
back-clipping and aggressive bathing. The groom-
ing techniques cause hairs to rupture through fol-
licles and inoculate the skin with bacteria such as 
Pseudomonas or Staphylococcus spp.

Clinical features
SSND is typically characterised by severe, dif-
fuse erythema, papules, pustules, plaques, erosions, 

Table 7.1  Antibiotic therapy for feline mycobacterial infections2

USES DRUG DOSE SIDE EFFECTS

First-line treatment for CT and NTM Marbofloxacin
Moxifloxacin

2 mg/kg po q24 h
10 mg/kg po q24 h

GI signs
GI signs

First-line treatment for CT and NTM Rifampicin 10–15 mg/kg po q24 h 
(maximum 600 mg/day)

Potentially fatal hepatotoxicity, 
discoloration of body fluids

First-line treatment for CT, FLS 
and NTM

Clarithromycin
Azithromycin

5–15 mg/kg po q12 h
5–15 mg/kg po q24 h

Hepatotoxicity
GI signs

Second-line treatment for CT Isoniazid 10–20 mg/kg po q24 h 
(maximum 300 mg/day)

Hepatotoxicity, peripheral 
neuritis, nephrotoxicity

Second-line treatment for CT Dihydrostreptomycin 15 mg/kg im q24 h Ototoxicity

Second-line treatment for CT Pyrazinamide (not effective 
against M. bovis)

15–40 mg/kg po q24 h Hepatotoxicity, GI signs

Second-line treatment for FLS 
and NTM

Clofazamine 4–8 mg/kg po q24 h Hepatoxicity, GI signs, 
discoloration of body fluids, 
photosensitisation, corneal 
lesions

Second-line treatment for NTM Doxycycline 5–10 mg/kg po q12 h GI signs, oesophagitis

CT, cutaneous tuberculosis; FLS, feline leprosy syndrome; GI, gastrointestinal; im, intramuscularly; NTM, non-tuberculous mycobacterial infection; 
po, by mouth.
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crusts, necrosis, purulent exudate and haemorrhage 
affecting multiple areas of the skin.1 Lesions are 
very painful, and systemic signs include fever, leth-
argy and anorexia. Severe cases can be fatal. Lesions 
develop within several days of bathing with the 
offending shampoo. In some cases, the animal can 
be exposed to the shampoo several times before a 
reaction occurs.

Grooming technique-associated furunculosis is 
typically characterised by pustules, haemorrhagic 
bullae, papules, cellulitis, ulcers, erosions and drain-
ing tracts on the dorsal trunk (Fig. 7.6). Other areas 
of the skin may also be affected depending on how 
the grooming was performed. In addition, dogs may 
present with pain, lethargy and reluctance to move. 
No breed or sex predilection has been noted. Lesions 
occur with 1–2 days of the grooming.2

Differential diagnoses
•• Pemphigus foliaceus.
•• Superficial pustular drug reaction.
•• Toxic shock syndrome.
•• Erythema multiforme.
•• Canine sterile neutrophilic dermatosis (Sweet’s 

syndrome).
•• Demodicosis.
•• Dermatophytosis.
•• Flea-allergic dermatitis.
•• German Shepherd dog pyoderma.

Diagnosis
A presumptive diagnosis can be made with history, 
physical exam findings, skin scraping and superfi-
cial cytology. Cytology should be collected from 
each different lesion on the skin, because the bacte-
rial counts and types of cells present may vary. Skin 
biopsy (including crust or pustule, epidermis, dermis 
and subcutis) is diagnostic, but treatment must be 
initiated before receiving the biopsy results. 

Treatment
Both types of skin disease require immediate treat-
ment while culture and sensitivity testing and skin 
biopsies are pending. The clinician should presume 
that Pseudomonas sp. is present in either condition 
and should start treatment with a fluoroquinolone 
such as marbofloxacin (2.75–5.5 mg/kg po q24 h). 

In addition to antibiotics, SSND requires treat-
ment with prednisone (1.1  mg/kg po q24  h until 
lesions improve, and then taper) and pain medication 
(tramadol 2–4 mg/kg po q8–12 h). Severely affected 
patients may require hospitalisation with intrave-
nous fluids and wound care. 

Grooming technique-associated furunculosis 
should also be treated with prednisone (0.5–1 mg/kg 
po q24 h until lesions improve, and then taper) and 
may need analgesia in addition to the antibiotics.

Antibiotic therapy should be continued for 
2  weeks beyond clinical resolution of lesions (see 
Deep pyoderma, page 195). Steroids can be discon-
tinued when the skin is no longer inflamed. 

Key point
•• Both types of postgrooming furunculosis are 

very painful.
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7.6

Fig. 7.6  Postbathing pseudomonas furunculosis in a 
dog (courtesy of Jan DeClercq).
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DEEP PYODERMA
(Furunculosis)

Definition
Deep pyoderma is a bacterial infection that affects 
the epidermis, dermis and subcutaneous tissues. 

Aetiology and pathogenesis
Deep pyoderma is almost always secondary to an 
underlying disease, and commonly occurs as a result 
of furunculosis. Bacteria from ruptured hair follicles 
inoculate the dermis and subcutis causing a deep 
infection. Common causes of furunculosis include 
dermatophytosis, demodicosis, allergic skin disease 
and skin-fold irritation. Deep pyoderma can also 
result from extension of severe, chronic, superficial 
pyoderma. Common causes of superficial pyoderma 
include hypothyroidism, hyperadrenocorticism, 
allergic skin disease and ectoparasites. Finally, deep 
pyoderma can occur as a result of a penetrating 
wound. Examples of this include foreign body, bite 
wounds and other trauma. 

The agents involved in deep pyoderma include 
staphylococci, Escherichia coli, Pseudomonas aerugi-
nosa and, less commonly, other types of bacteria.1 
Mixed bacterial populations may be present. The 
site and cause of the infection will influence the 
most likely bacteria, although this will also depend 
on prior antibiotic therapy. Antimicrobial-resistant 
organisms are not uncommon after multiple broad-
spectrum antibiotic courses. The organisms on the 
surface may not be representative of the infection in 
the deeper tissues. 

Clinical features
The clinical lesions of deep pyoderma are more 
severe than superficial infections, and they are usu-
ally more painful than pruritic. Clinical signs include 
erythema, swelling, haemorrhagic bullae, bleeding, 
draining sinus tracts, ulceration, crusts, abscesses 
and cellulitis (Figs. 7.7, 7.8). Lesions may be focal, 
multi-focal or generalised. Several distinct clinical 
variants of deep pyoderma are recognised as follows:

•• Localised deep folliculitis and furunculosis 
(Fig. 7.9).

•• Nasal pyoderma.

•• Foreign body sinus (Figs. 7.10, 7.11).
•• Muzzle furunculosis or canine acne 

(see page 75).
•• Callus pyoderma (see page 152).
•• Interdigital furunculosis or interdigital cysts 

(see page 216).
•• Bite wounds and subsequent abscessation 

(Figs. 7.12, 7.13).
•• German Shepherd dog pyoderma (see page 177).
•• Acral lick dermatitis (see page 13).

7.7

Fig. 7.7  Muzzle of a Mastiff-cross with swelling, 
erythema, haemorrhage, folliculitis, furunculosis, 
ulcers, sinus tracts and crusts typical of deep pyoderma.

7.8

Fig. 7.8  Scrotum and groin of the dog in Fig. 7.7.
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Localised deep folliculitis and furunculosis
This is thought to be a complication of pyotrau-
matic dermatitis or superficial pyoderma. Affected 
animals present with pruritic, exudative, erythema-
tous, thickened patches on their skin (Fig. 7.9). The 
major differential diagnosis is acute moist dermatitis 

(see page 68). Localised deep folliculitis and furuncu-
losis may be differentiated from pyotraumatic derma-
titis clinically by a thickened feel and the presence of 
satellite lesions with draining tracts. Localised deep 
pyoderma is often secondary to focal demodicosis, 
dermatophytosis and physical or chemical trauma. 

7.9

Fig. 7.9  Localised furunculosis with draining sinus 
tracts and a haemo-purulent discharge in a dog at a 
prior venepuncture site.

7.10

Fig. 7.10  Interdigital furunculosis and a draining 
tract caused by a penetrating foreign body.

7.11

Fig. 7.11  Foxtails or grass awns; these are common 
foreign bodies in the interdigital skin and ears in dogs 
(courtesy of Dr Amy Haarstad).

7.12

Fig. 7.12  Retrobulbar abscess following a 
penetrating bite in a Springer Spaniel (courtesy of 
Candace Sousa).
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Nasal pyoderma
This affects the dorsal muzzle but not the nasal 
planum. The peracute form presents as inflammatory 
papules, which rapidly coalesce and progress to an 
erythematous, eroded, granulomatous, proliferative 
plaque that is extremely painful. Chronic infections 
are characterised by crusted papules and occasion-
ally by sinus formation (Fig. 7.14). These lesions have 
been traditionally associated with rooting behaviour, 
possibly where trauma drives hairs into the skin, ini-
tiating the formation of hair granulomas. Additional 
causes of deep pyoderma of the dorsal muzzle include 
eosinophilic folliculitis and furunculosis and facial 
dermatophytosis (see page 85).

Differential diagnoses
•• Demodicosis.
•• Deep fungal infection.
•• Dermatophytosis.
•• Eosinophilic folliculitis and furunculosis 

(if on the muzzle).
•• Mycobacterial infection.
•• Nocardiosis or actinobacillosis.
•• Sterile nodular panniculitis.
•• Postgrooming furunculosis.

Diagnosis
Deep pyoderma is a secondary condition1 except in 
the rarest of circumstances. Pyoderma is diagnosed 
via demonstration of intracellular bacteria on cytol-
ogy of fresh exudates. It is important to obtain rep-
resentative superficial and deep material for cytology 
and culture. Biopsy samples may be necessary to con-
firm the diagnosis and obtain deep tissue for culture 
in some cases. Thorough diagnostics (i.e. superficial 
cytology, deep skin scraping, skin culture, endocrine 
testing and skin biopsy) help to diagnose underlying 
causes or rule out other conditions. 

Treatment
The hair on affected skin should be clipped to reveal 
the extent of the lesions, improve access for treat-
ment and prevent matting. Whole body clips may 
be necessary with generalised disease, especially in 
long-haired animals. Daily or alternate-day bath-
ing with antibacterial shampoos such as benzoyl 
peroxide and chlorhexidine is useful. Systemic 
antibiotics after culture and sensitivity testing are 
required until the lesions have resolved (which may 
take 8–12 weeks).1 A cephalosporin1 combined with 
topical mupirocin is generally a good antibiotic 

7.14

Fig. 7.14  Dorsal muzzle folliculitis and furunculosis; 
it is important to eliminate dermatophytosis and 
Demodex spp. in these cases. It may also be necessary 
to rule out eosinophilic furunculosis and immune-
mediated disease.

Fig. 7.13  Diffuse 
cellulitis following a bite 
to a dog’s leg. The actual 
bites healed well and were 
difficult to find.

7.13
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choice pending culture. Dramatic lesion improve-
ment is generally seen within the first 2–4 weeks. 
Full resolution will require prolonged treatment 
because associated fibrosed pyogranulomas take 
more time to resolve. (See Superficial pyoderma, 
page 72, for more details of topical and systemic 
antibacterials.) 

The prognosis is generally good if the primary 
cause is identified and managed. If the underlying 
cause is not managed, the condition will probably be 
recurrent.

Key points
•• Treatment of deep pyoderma is much more 

successful if an underlying cause can be 
identified and concurrently treated.

•• Culture and sensitivity testing are mandatory.
•• Demodicosis is a common and sometimes 

overlooked aetiology.
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CANINE MYCOBACTERIOSIS
(Canine leproid granuloma and opportunistic [atypical] mycobacterial infections)

Definition
Canine mycobacterial infections of the skin usually 
manifest as two syndromes. Canine leproid granuloma 
(CLG) is a nodular infection of the cutaneous and/or 
subcutaneous tissues by mycobacteria.1 Opportunisitic 
mycobacteria causes infection of the subcutis, result-
ing in draining tracts. Systemic and cutaneous tuber-
culosis is rare but can result from exposure to infected 
animals and contaminated carcasses. 

Aetiology and pathogenesis
The mycobacterial agent for CLG has not been fully 
characterised. The mode of inoculation is believed to 
be biting flies and other insects.1 Traumatic wounds 
and fomites may also be sources for infection. 

Many species of opportunistic mycobacteria 
exist, including Mycobacterium fortuitum, M. chelonae, 
M. phlei, M. smegmatis and others. These species are 
ubiquitous in soil, water and decaying vegetation. 
Infection generally follows a traumatic wound. 

Clinical features
CLG presents as single to multiple, variably pru-
ritic, firm, well-circumscribed nodules in the skin 
and/or subcutis (Fig. 7.15).1 Short-coated breeds, 
Boxer dogs, Foxhounds,2 Doberman Pinschers and 
their crosses are overrepresented. Boxer dogs are 
particularly susceptible to this infection.1 Lesions 
are most often located on the head and pinnae, 
although limbs and trunk may also be affected. 
Lesions may become ulcerative.2 Systemic involve-
ment is unlikely. 

Opportunistic mycobacteria cause lesions typical 
of panniculitis, including multiple punctate ulcers, 
draining tracts, ulcerated nodules and subcutane-
ous granulomas. The ventral abdomen and inguinal 
region are most commonly affected. No breed or sex 
predilection has been identified. Lethargy, pyrexia, 
lymphadenopathy, anorexia and weight loss may also 
be present. 

Fig. 7.15  Multiple leproid granulomas 
on the dorsal ears and neck of a dog 
(photo courtesy of Candace Sousa).

7.15
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Differential diagnoses
CLG

•• Mast cell tumour or other neoplasia.
•• Histiocytic disease.
•• Sterile pyogranuloma/granuloma syndrome.
•• Actinomycosis.
•• Nocardiosis.
•• Pseudomycetoma.
•• Mycetoma or nodular dermatophytosis.
•• Leishmaniasis.

Opportunistic mycobacteria
•• Foreign body.
•• Sterile panniculitis.
•• Nocardiosis.
•• Deep mycoses.
•• Cutaneous haemangiosarcoma or other neoplasia.

Diagnosis
Cytology will reveal granulomatous to pyogranu-
lomatous inflammation. Mycobacteria do not stain 
with standard stains but may be demonstrated by 
ZN staining (although some samples will be ZN 
negative). The diagnosis relies on a skin biopsy 
(including epidermis, dermis and subcutis), with 
ZN staining to identify the organisms histo-
pathologically. The number of organisms present 
on histopathology may vary based on the stage of 
infection. Multiple biopsies should be collected to 
increase likelihood of achieving an accurate diag-
nosis. Several sections may be required and some 
biopsies will be persistently ZN negative. Culture 
of the mycobacteria in CLG is not possible.1 
Culture of opportunistic mycobacteria is possible, 
albeit difficult. IGR assays can be used to confirm 
infection and identify the species in cases of atypi-
cal and tuberculous mycobacterial infections (see 
Feline mycobacterial infections, page 192). 

Treatment
Lesions may become secondarily infected with 
staphylococci, especially if ulceration is present. 
Superficial cytology is necessary to identify second-
ary pyoderma. 

CLG is generally self-limiting and lesions 
will spontaneously resolve within 1–3 months.1 
Immunosuppressive drugs or concurrent disease 

processes may delay or prevent spontaneous resolu-
tion. Some cases require antimicrobial therapy. The 
prognosis is good.

Opportunistic mycobacterial infections require 
systemic treatment with antimicrobials. The prog-
nosis is guarded to poor (see Feline mycobacterial 
infections, page 190).

Severe, progressive or persistent lesions should be 
treated with antimicrobials. A combination of rifam-
picin (10–15  mg/kg po q24  h) and clarithromycin 
(7.5–12.5  mg/kg po q8–12  h) is recommended for 
severe or refractory CLG and opportunistic myco-
bacteria. Rifampicin can cause fatal hepatotoxicity. 
Doxycycline (5–7.5 mg/kg po q12 h) or oral fluoro-
quinolones are also effective in some cases.3 

Silver sulfadiazine (or silver sulfasalazine) com-
pounded with clofazamine and dimethyl sulfoxide 
(DMSO) can be applied topically q12–24 h as a sole 
treatment for small lesions (CLG), and as an adjunc-
tive treatment for larger lesions.

Surgical resection or CO2 laser excision/ablation 
can be useful for lesions that are large or poorly 
responsive to antimicrobials. Surgical resection 
alone may not be curative because the infection 
may be present in tissue surrounding the nodule. 
Concurrent antimicrobials are recommended. 
Surgical resection of lesions may decrease the length 
of time antimicrobials are needed, which is signifi-
cant in patients where treatment with rifampicin is 
being considered.

Key point
•• Biopsy with special stains is mandatory for 

diagnosis of either syndrome.
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Chapter 7200

NOCARDIOSIS/ACTINOMYCOSIS

Definition
Nocardiosis and actinomycosis are pyogranulo-
matous infections with the filamentous bacteria 
Nocardia and Actinomyces spp., respectively. They are 
included together in this chapter because the clini-
cal signs and work-up are very similar, although the 
treatments are not.

Aetiology and pathogenesis
Nocardia spp. are saprophytic aerobic bacteria that 
enter the body through soil contamination of wounds 
or inhalation.1,2 Actinomyces spp. are normal inhabit-
ants of the oral cavity.1,2 Plant awns may also serve as 
a means of introducing both organisms into tissues.1 
Immunosuppression predisposes animals to infec-
tion.1,3 When a Nocardia sp. is the causative agent, 
N. asteroides and N. nova are the species most often 
associated with lesions in dogs, whereas N. nova is 
most common in cats.2

•• Nocardia: aerobic, gram-positive, partially acid 
fast, with filaments that branch at right angles. 
Staining may produce beading. Culture easily 
with minimal to no other bacteria.

•• Actinomyces: anaerobic, gram-positive, non-acid 
fast, and often form tissue granules. Staining 
may also produce beading. Difficult to culture, 
and often a mixed bacterial population grows.

Clinical features
Cutaneous infection typically occurs after a wound is 
contaminated with soil, or in the case of Actinomyces 
spp., from a bite wound. There may be systemic 
signs. Draining fistulous tracts, ulcers, abscesses and 
subcutaneous nodules are the most common clinical 
findings, and the lesions may be singular or multiple 
(Figs. 7.16, 7.17). Actinomyces spp. may produce yel-
lowish granules in the tissue or discharge. 

Differential diagnoses
•• Deep bacterial infection with other species.
•• Cutaneous manifestation of systemic fungal 

infections.
•• Cutaneous infections of opportunistic fungi, 

Pythium or Lagenidium spp.
•• Mycobacterial infection.
•• Penetrating foreign bodies.
•• Sterile nodular panniculitis.

Diagnosis
Cats or dogs with multiple draining lesions of the 
skin should have the following performed:

•• Cytology with Diff-Quik® type and Gram stains 
(Fig. 7.18).

•• Biopsies from multiple locations, extending 
the biopsy very deeply into the subcutis to 
reach the heart of the lesion and not just the 
draining tract. Histopathological special stains 

7.16

Fig. 7.16  Nocardiosis of the abdomen of a cat with 
nodules, draining sinus tracts and scarring (courtesy 
of Candace Sousa).

7.17

Fig. 7.17  Actinomycosis of the axilla of a cat with 
ulceration, necrosis and draining sinus tracts.
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(e.g. Brown–Brenn Gram, Gomori methenamine 
silver and Fite’s modified acid fast) should be 
requested.

•• Aerobic and anaerobic (may take 2–4 weeks) 
cultures of exudate and tissue; labs should be 
informed that actinomycosis and nocardiosis are 
rule outs.

•• Mycobacterial culture (takes months).
•• Fungal culture of tissue (not just dermatophytes).
•• Complete blood count, serum biochemistry, 

urinalysis, FIV/FeLV (cats), thyroid 
function tests and, if in an endemic area, 
mycobacterial, fungal or oomycete serology 
or PCR tests.

•• Consider chest radiographs and abdominal 
ultrasonography for systemic disease.

Treatment1

The prognosis is guarded because many pets do not 
respond to treatments and many others relapse after 
therapy. Surgical debulking and drainage may be 
helpful, especially for Actinomyces spp.

Nocardia spp. in dogs or cats
Trimethoprim/sulfamethoxazole (15–30 mg/kg q12 h) 
or sulfadiazine (80  mg/kg po q8  h) are the treat-
ments of choice, although animals should be moni-
tored for myelosuppression and keratoconjunctivitis 
sicca. Alternatives include minocycline (5–25 mg/kg 
po q12  h), erythromycin (10  mg/kg po q8  h) and 
ampicillin (20–40  mg/kg po q6  h), among others. 
Injectable formulations of the above as well as ami-
kacin (8–12 mg/kg im or sc q8 h) are also effective 
if orals are not tolerated.1 Treatment will gener-
ally take at least 6 weeks and should be continued 
1 month beyond clinical cure. Some animals need 
treatment indefinitely to maintain remission.

Actinomyces spp. in dogs or cats
Benzylpenicillin or phenoxymethylpenicillin at 
40  mg/kg po q8  h is the treatment of choice, and 
injectable penicillins can be given if pets do not tol-
erate oral treatment.1 Alternatives include erythro-
mycin 10 mg/kg po q8 h, minocycline 5–25 mg/kg 
po q12 h or chloramphenicol 50 mg/kg po q8 h for 
dogs or q12 h for cats, among others.

Key points
•• Nocardia and Actinomyces infections are very 

similar in clinical appearance and diagnostic 
work-up but their treatments are very different.

•• The prognosis is guarded.
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7.18

Fig. 7.18  Cytology showing a multi-nucleate giant 
cell with intracellular beaded filamentous rods typical 
of Nocardia or Actinomyces (in this case).
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SPOROTRICHOSIS

Definition
Sporotrichosis is a subacute or chronic pyogranulo-
matous infectious disease of dogs and cats caused by 
the dimorphic fungus Sporothrix schenckii.

Aetiology and pathogenesis
The organism is found worldwide and grows as a 
saprophytic mycelial fungus in moist organic debris. 
Infection occurs via inoculation of the fungus into 
the skin by thorns or plant material, or by contami-
nation of open wounds or broken skin with exudates 
from infected animals.1,2 In a host the organism 
establishes infection in the yeast form. The num-
ber of organisms found in draining fluids is much 
greater in cats than in other species, which increases 
the risk of transmission to other animals or humans. 
Motile organisms have been found to penetrate 
intact human skin.

Clinical features
The typical papular or nodular swellings appear 
3–5 weeks after inoculation. Lesions become alope-
cic, crusted and ulcerated, draining a reddish-brown 
serosanguineous fluid. They are more common on 
the dorsal aspects of the head and trunk, but the 

extremities may also be involved (Figs. 7.19, 7.20). 
Regional lymphadenopathy is common and affected 
lymph nodes may fistulate. Occasionally, lesions may 
extend along the lymphatics or become disseminated 
to bone, eyes, gastrointestinal (GI) tract, central 
nervous system (CNS) and other visceral organs.1,2

Differential diagnoses
•• Cutaneous infections with systemic fungi.
•• Subcutaneous mycoses or algal infections.
•• Demodicosis.
•• Deep pyoderma.
•• Opportunistic mycobacterial infection.
•• Penetrating foreign bodies.
•• Panniculitis.
•• Histiocytic or sterile pyogranuloma or 

granuloma syndrome lesions.

Diagnosis 
Impression smears or biopsies may reveal the round, 
oval or cigar-shaped yeast, which may be extracel-
lular or within macrophages or inflammatory cells 
(Fig. 7.21).1 Organisms are often present in small 
numbers and may be difficult to demonstrate with 
routine stains. The preferred stains to demonstrate 
the organisms are periodic acid–Schiff (PAS) or 
Grocott’s methenamine silver (GMS). Fluorescent 

7.19

 

7.20

Figs. 7.19, 7.20  Sporotrichosis: generalised cutaneous lesions in a dog (Fig. 7.19); nodular form on the face of 
a cat (Fig. 7.20) (photos courtesy of Mariana Bezerra Mascarenhas).
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antibody techniques also help to detect the organ-
isms. Enzyme-linked immunosorbent assay (ELISA) 
testing for S. schenckii antibodies is a useful screen-
ing tool in cats. The test has >90% sensitivity and 
specificity.1

The diagnosis can also be made by culture or inocu-
lation of laboratory animals. The culture and/or inoc-
ulation method of diagnosis is not recommended for 
routine cases due to the public health risk.

Treatment
A systemic antifungal should be administered for 
1 month beyond clinical resolution of signs. 

Itraconazole (10  mg/kg po q24  h) is the treat-
ment of choice in cats.1 Terbinafine (30  mg/cat po 
q24  h) and fluconazole (50  mg/cat po q24  h) may 
be used alone or in combination with itracon-
azole. Terbinafine and fluconazole have fewer data 
to support their use compared with itraconazole. 
Potassium iodide (20 mg/kg po q24 h) may also be 
used. Potassium iodide has greater potential for 
adverse events compared with itraconazole.1 Side 
effects include: hepatotoxicity, fever, ptyalism, ocular 
and nasal discharges, anorexia, hyperexcitability, dry 
hair coat with excess scaling of the skin, vomiting or 
diarrhoea, depression, twitching, hypothermia and 
cardiovascular failure.

Itraconazole (10  mg/kg po q24  h) and keto-
conazole (5–15 mg/kg po q12 h)2,3 have been used 

successfully in dogs. Sodium iodide solution 
(44 mg/kg of a 20% solution po q8 h) may also be 
used.1 Side effects of iodides in dogs are similar to 
those in cats.

Public health significance
As there are documented cases of humans acquiring 
sporotrichosis by contact with ulcerated wounds or 
fluids from lesions, extreme care should be taken 
in handling infected animals, exudates or contami-
nated materials. There is a greater risk associated 
with cats.

Key points
•• Zoonotic potential.1,4

•• Cats may serve as asymptomatic carriers.
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Fig. 7.21  Impression smear showing 
the characteristic small cigar-shaped 
organisms of Sporothrix schenckii, with 
a thick, refractile and non-staining 
cell wall (photo courtesy of Clarissa 
Pimentel de Souza).

7.21
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BLASTOMYCOSIS

Definition
Blastomycosis is a deep fungal infection that can 
affect multiple organ systems in dogs and cats.1

Aetiology and pathogenesis
Blastomycosis usually occurs after haematological 
spread following inhalation of spores.1 Therefore, in 
addition to cutaneous lesions, most cases have inter-
nal granulomas, especially in the lungs. However, 
primary cutaneous infection may occur after inoc-
ulation of wounds. Large, adult, male hunting and 
sporting dogs are predisposed to blastomycosis,2 
presumably because of the risk of traumatic cuta-
neous inoculation. Blastomycosis dermatitidis is pre-
sumed to be a soil saprophyte associated with moist, 
acidic or sandy soil containing decaying wood, ani-
mal faeces or other organic matter.1 The disease 
has a geographical distribution within river valleys 
of southern Canada and the midwestern USA.1,2 
Humans may be infected from the same sources as 
animals, but the disease is not zoonotic.1 

Clinical features
Cutaneous signs of blastomycosis include multi-
focal subcutaneous nodules and draining tracts 

(Figs.  7.22, 7.23). The lesions may be subtle ini-
tially, but progress with time or if glucocorticoids 
are administered. The lesions are generally mini-
mally painful and are not pruritic. Additional clini-
cal signs are variable and dependent on which body 
organs are also affected. Pulmonary lesions are 
common.1 Blastomycosis may also affect the lymph 
nodes, GI tract, bones, CNS, heart, urogenital sys-
tem and eyes.1

Differential diagnoses
•• Foreign body.
•• Sterile nodular panniculitis.
•• Other deep mycoses.
•• Mycobacteria.
•• Actinomycosis. 
•• Nocardiosis.
•• Demodicosis.
•• Cuterebriasis or dracunculiasis.
•• Cutaneous neoplasia.
•• Sterile nodular granuloma and pyogranuloma.

Diagnosis1

Diagnosis is made by identification of the organ-
ism (5–20-μm, refractile double-walled, broad-based 
budding yeast) (Fig. 7.24), through histopathol-
ogy, surface cytology and/or fine-needle aspirate. 

7.22

Fig. 7.22  Blastomycosis in a dog with swelling and 
draining sinus tracts in its groin (photo courtesy of 
Sheila Torres).

7.23

Fig. 7.23 Blastomycosis in a cat with an ulcerated 
nodule on its lower jaw (photo courtesy of Sheila Torres).
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A  fine-needle aspirate of a subcutaneous nodule 
generally yields more organisms than an impression 
smear of a draining tract.

Thoracic radiographs, abdominal ultrasonogra-
phy, magnetic resonance imaging and lymph node 
aspirates will help determine the extent of the fungal 
infection.

Serum and/or urine rBAD-1 antibody testing via 
enzyme immunoassay (EIA) is also useful for diag-
nosing blastomycosis. One study indicated 100% 
sensitivity in affected dogs;3 however, up to 30% 
of dogs lack detectable antibody at the time of pre-
sentation.1 Urine antigen testing via EIA is 93% 
sensitive,1 and recommended for patients where the 
yeast organisms are not demonstrated.

Treatment1

Itraconazole (5–10  mg/kg po q24  h) is the treat-
ment of choice.4 Fluconazole (5–10 mg/kg po q24 h) 
or ketoconazole (10 mg/kg po q24 h) is also a treat-
ment option, but may be less efficacious in some 
patients.4 If  significant pulmonary lesions are pres-
ent, amphotericin B (1–10  mg/kg q24  h) is recom-
mended along with itraconazole for the first 4–7 days. 
Corticosteroids should be administered if the patient 
experiences dyspnoea after initiation of antifungal 
therapy. Patients may require hospitalisation and 
oxygen therapy.

Systemic mycoses always require systemic medi-
cation, and clinical cure may take 2–10 months. 
Treatment should be continued for 30 days beyond 
clinical and radiological resolution of the lesions. 

In general, up to 25% of patients fail to respond to 
treatment.

Urine antigen testing can be useful when consid-
ering stopping treatment or if relapse of infection is 
suspected.5

Key points
•• Blastomycosis is usually a systemic disease.
•• Administration of corticosteroids without 

concurrent use of systemic antifungals leads to 
rapid progression of infection.
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Fig. 7.24  Impression smear showing 
characteristic large, refractile, spheroid and 
thin-walled blastomyces organisms (photo 
courtesy of Sheila Torres).

7.24
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SAPROPHYTIC DEEP FUNGAL INFECTIONS
(Eumycotic mycetoma, chromomycosis [phaeohyphomycosis and 
chromoblastomycosis], hyalohyphomycosis, zygomycosis)

Definition
•• Eumycotic mycetomas are pyogranulomatous 

nodules with draining tracts and tissue granules.
•• Chromomycoses are infections caused by 

dematiaceus (darkly pigmented) fungi of the 
class Deuteromycetes, which have thick walls 
with yeast-like swellings.

•• Hyalohyphomycoses are caused by non-
dematiaceous (non-pigmented) fungi.

•• Zygomycoses are caused by members of 
the orders Mucorales, Mortierellales and 
Etomophthorales.

Aetiology and pathogenesis
Subcutaneous infection results from traumatic 
implantation from a bite, scratch or foreign material 
and local infection. Systemic involvement is rarely 
reported.1 Granulomatous inflammation ensues and 
nodules, ulcerative or fistulous lesions may develop. 
German Shepherd dogs2 and immunosuppressed 
animals3 are most predisposed.

Clinical features
Animals present with cutaneous papules or subcu-
taneous nodules, which may develop ulceration or 
discharging tracts. Lesions typically are located on 
the feet, limbs or head (Fig. 7.25), but the abdo-
men and trunk may be affected. There may be 

local lymphadenopathy, but animals are not usu-
ally pyrexic unless there is systemic involvement. 
The lesions are refractory to antibacterial therapy. 
Disseminated disease is possible. 

Differential diagnoses
•• Deep bacterial infection (Staphylococcus, 

Actinomyces and Nocardia spp., bite wound, etc.).
•• Cutaneous manifestation of systemic fungal 

infections (blastomycosis, sporotrichosis, etc.).
•• Cutaneous infections of Pythium or Lagenidium 

spp.
•• Mycobacterial infection.
•• Penetrating foreign bodies.
•• Sterile nodular panniculitis.

Diagnosis
Cats or dogs with multiple nodules or drain-
ing lesions of the skin should have the following 
performed:

•• Complete blood count, serum biochemistry, 
urinalysis, FIV/FeLV (cats), thyroid function 
tests and, if in an endemic area, serology or PCR 
tests for mycobacteria, fungi and oomycetes 
antigen.

•• Consider chest radiographs and abdominal 
ultrasonography for systemic disease.

•• Cytology with Diff-Quik® type and Gram stains.
•• Aerobic and anaerobic (may take 2–4 weeks) 

cultures of exudate and tissue; labs should be 
warned if zoonotic organisms are suspected 
(Fig. 7.26). 

•• Fungal culture of tissue (not just dermatophytes) 
and, if culture and histopathology support a 
primary saprophytic fungal infection of tissue, 
antifungal susceptibility testing should be 
performed if possible.

•• Biopsies from multiple locations (or complete 
surgical resection of the lesion with wide 
margins if localised), extending the biopsy 
very deeply into the subcutis to reach the heart 
of the lesion and not just the draining tract. 

7.25

Fig. 7.25  Ulcerated and crusted nodules on the nose 
of a Doberman with an Altenaria infection.
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Histopathological special stains (e.g. Brown–
Brenn Gram, GMS and Fite’s modified acid fast) 
should be requested.

•• Mycobacterial culture (takes months) and other 
diagnostic techniques (see pages 190 and 198).

Treatment
If localised, wide surgical excision of affected tissue 
is often curative with or without systemic antifun-
gal therapy. In areas where complete excision may 
be difficult (e.g. the nasal region or disseminated 

disease), systemic antifungal agents such as flucon-
azole, ketoconazole (do not use in cats), itraconazole, 
terbinafine or amphotericin B may be prescribed 
at the upper end of the dose range, although their 
use has met with variable success. Treatment should 
be continued for months beyond apparent clinical 
cure, and relapses have been reported. There are no 
reports of consistently favourable outcomes using a 
certain treatment protocol for disseminated disease, 
and owners should be warned of the poor prognosis. 
For more detailed information, see Greene.1

Key points
•• A rare infection in the USA and Europe.
•• Disseminated disease has a poor prognosis.
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STERILE NODULAR PANNICULITIS 

Definition
Panniculitis is a reaction pattern characterised by 
inflammation of the subcutaneous fat. 

Aetiology and pathogenesis
Panniculitis may result from several different 
aetiologies:

•• Postinjection panniculitis occurs infrequently 
in cats and rarely in dogs. It may be 
underdiagnosed because clinical signs may not 
be obvious or may seem inconsequential. This 
condition has been associated with various 
vaccines1 and injection of other medications, 
including antibiotics. The reaction may result 
from a combination of foreign body and 
hypersensitivity reactions.1

•• Traumatic panniculitis occurs when blunt 
trauma, chronic pressure or decreased blood 
supply induces focal ischemia.2 

•• Infectious panniculitis occurs when bacteria or 
deep mycotic agents become established in the 
subcutaneous tissue.

•• Foreign material deep under the skin may cause 
a draining panniculitis and be difficult to find on 
surgical exploration. These lesions are usually 
solitary and may be near an area of previous 
trauma. 

•• Nutritional panniculitis includes feline 
pansteatitis, which results from a severe, 
absolute or relative deficiency of vitamin E, 
often a result of a diet rich in oily fish3 
(see page 189).

7.26

Fig. 7.26  Branching fungal elements on cytology 
from the lesions.
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Sterile nodular panniculitis is a diagnosis of 
exclusion. It is an immune-mediated deep granu-
lomatous to pyogranulomatous disease, which 
causes nodules and draining tracts, that responds 
to immunomodulatory therapy and usually has no 
known trigger. Some underlying diseases include 
systemic lupus erythematosus, rheumatoid arthri-
tis and pancreatitis. It has also been associated with 
drug reactions, infectious agents or with visceral 
malignancy.2–5

Clinical features
Lesions may be solitary or multiple (Figs. 7.27, 7.28). 
The lesions are initially often firm and deep, and 
eventually become more soft and superficial.3 Some 
nodules regress without draining whereas others 
form single to multiple draining tracts that dis-
charge an oily serosanguineous liquid. With mul-
tiple deep lesions, dogs are often lethargic, pyrexic 
and anorexic.3 There is no age or sex predisposition, 
but Dachshunds are more frequently affected than 
other breeds of dogs.

Differential diagnoses
•• Abscess.
•• Deep cutaneous and/or systemic bacterial 

infection (mycobacteria, nocardiosis, 
actinobacillosis, etc.).

•• Deep bacterial folliculitis and furunculosis.
•• Deep cutaneous and/or systemic fungal infection 

(blastomycosis, histoplasmosis, sporotrichosis, 
cryptococcosis, etc.).

•• Follicular inclusion cysts.
•• Cuterebra spp. infestation.
•• Cutaneous neoplasia.
•• Foreign body reactions.
•• Trauma.
•• Injection site reaction.

Diagnosis
Systemic causes or other underlying diseases should 
be eliminated by performing a full work-up for 
internal disease. Excision or wedge biopsy of nod-
ules should be submitted for both histopathologi-
cal examination with special stains and culture and 
sensitivity to help rule out infectious agents. Single 
lesions warrant a surgical search for foreign material, 
removing the nodule and submitting for pathology, 
special stains and tissue cultures.

Treatment
Panniculitis secondary to systemic diseases should 
resolve when appropriate treatment is instituted. 
Solitary lesions often do not recur after surgical 
removal. 

7.28

Fig. 7.28  Chronic panniculitis with erythematous 
nodules, hyperpigmentation, erosions and scarring.

7.27

Fig. 7.27  Acute panniculitis with deep ulceration 
and draining sinus tracts in a Papillion.
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•• Animals with idiopathic sterile nodular 
panniculitis often require long-term or permanent 
remission after the lesions have resolved. 

•• Most cases respond well to systemic 
glucocorticoids. Methylprednisolone 
(0.3–1.0 mg/kg po) or prednisone (1–2 mg/kg po) 
may be given daily until lesions resolve (usually 
3–6 weeks), before tapering the dose. Fever and 
other systemic signs generally resolve rapidly.

•• The combination of doxycycline or minocycline 
antibiotic (5 mg/kg po q12 h) and niacinamide 
(250 mg po q12 h in dogs <10 kg and 500 mg po 
q12 h in dogs >10 kg) often works well, although 
it may take a month or so of treatment for 
effectiveness to be seen, so starting initially with 
glucocorticoids will hasten resolution. 

•• Daily supplementation with vitamin E (300 IU) 
may have a steroid-sparing action in some 
cases.

•• Ciclosporin (modified) given at 5 mg/kg po 
q24 h to remission and then tapering the 
frequency is also often effective,6 but the onset 
of improvement is sometimes slow, so initial 
treatment with steroids can be used to hasten 
remission in severe cases.

•• Intralesional injection of dexamethasone has also 
been reported. 

•• Other therapies may need to be used in refractory 
cases, particularly those associated with other 
immune-mediated diseases (see Immunosuppressive 
Drug Therapy Table, page 289). 

Key point
•• There are many diseases that cause panniculitis. 

Sterile nodular panniculitis is a diagnosis of 
exclusion.
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DERMOID SINUS

Definition
A dermoid sinus is a persistent congenital connec-
tion between the dura and the skin of the dorsal 
midline.

Aetiology and pathogenesis
A dermoid sinus results from incomplete separation 
of the ectoderm and the neural tube during embryo-
genesis.1 Rarely, similar cysts and connections may 
be seen on the head, connecting with the dura via 
a skull defect. Accumulation of keratinaceous debris 
and sebum may result in inflammation and secondary 
bacterial infection.2 Neurological signs may accom-
pany inflammation or infection.

Clinical features
There is no sex predisposition, but Rhodesian 
Ridgebacks are predisposed, with an autosomal dom-
inant mode of inheritance.1 Rarely, other breeds may 
be affected such as Boxers, Shih Tzus, Bull Terriers, 
Golden Retrievers, Huskies, Springer Spaniels and 
Yorkshire Terriers.2–5. Cats are very rarely affected.6 
The clinical signs may be minimal, e.g. a whorl of 
hair on the dorsal midline. Sometimes, hairs or even 
discharge may be apparent emerging from the sinus 
(Figs. 7.29–7.31). Closed sinus tracts may present 
as non-painful, soft-to-fluctuating nodules in the 
midline. Neurological signs vary from non-existent 
to dramatic.
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Differential diagnoses
•• Foreign body penetration.
•• Injection reaction.
•• Neoplasia, particularly keratoacanthomas or 

follicular tumours.
•• Cysts.
•• Naevi.

Diagnosis
The clinical signs are very suggestive, especially 
if neurological signs are present. Radiography and 

contrast radiography may be necessary to delineate 
the sinus tract and confirm the diagnosis.2

Treatment
Surgical excision of the tract and associated debris is 
the treatment of choice.2

Key point
•• Pathognomonic presentation in Rhodesian 

Ridgebacks.
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7.31

Fig. 7.31  The sinus tract in Fig. 7.30 is being 
dissected away from the surrounding tissues (photo 
courtesy of Silvia Rufenacht).

7.29

Fig. 7.29  Dermoid sinus in a dog with a crusted 
lesion on the midline of its tailbase (photo courtesy of 
Silvia Rufenacht).

7.30

Fig. 7.30  The area in Fig. 7.29 has been clipped 
to show the opening to the sinus (photo courtesy of 
Silvia Rufenacht).
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PERIANAL FISTULAE
(Anal furunculosis)

Definition
Perianal fistulae are ulcerations and sinus tracts 
involving the perianal and perirectal tissues, due 
a chronic inflammatory process that often extends 
into the anal mucosa.

Aetiology and pathogenesis
Perianal fistulae are immune mediated with a genetic 
predisposition, but the true aetiology is unknown.1 
Perianal fistulae in dogs share many similarities 
with the anal fistulation seen in Crohn’s disease in 
humans.1

Clinical features
The condition is most common in German Shepherd 
dogs (Fig. 7.32), but has also been diagnosed in 
other breeds. The most common clinical signs are 
pain and straining while defecating, narrowed or 
ribbon-like stools, diarrhoea, weight loss, matting 
of hair with faecal material surrounding the anus, 
foul odour, not wanting to sit and frequent licking 
of the anal area. The perineum is often very pain-
ful and many animals must be sedated to evaluate 
the extent of the lesions. Erythema with raw tracts 
and ulcers vary from pinpoint solitary lesions to 360° 
deep fistulation of the perianal area.2 The tracts may 
have a slit-like appearance and extend deeply into 
the anus or anal sacs. Rectal palpation often reveals 
firm, granulomatous change to the anal lining. 
Affected German Shepherd dogs frequently have a 
concurrent colitis and may have concurrent lesions 
of German Shepherd dog pyoderma. 

Differential diagnoses
•• Anal sac abscess.
•• Anal or rectal neoplasia.
•• Rectal foreign bodies.
•• Rectal fistula.

Diagnosis
Diagnosis is based on history and clinical findings. 
Biopsy may be helpful in more equivocal cases. 
A careful history will help identify dogs with con-
current GI disease that will benefit from a trial 

with a novel limited ingredient or hydrolysed diet 
(see page 18). 

Treatment
•• The treatment of choice is modified ciclosporin 

at 5 mg/kg po q12–24 h, which results in clinical 
improvement in almost all cases and resolution 
of lesions in 50–100% of cases. Clinical 
improvement is generally seen by 4 weeks, 
although resolution may take months. Lesions 
often recur upon discontinuing medications 
and so long-term therapy is needed in most 
cases. Some dogs require higher doses for full 
remission. 

•• Tacrolimus ointment 0.1% applied twice daily 
may prevent recurrence or can be used for mild 
or superficial disease. Most pets are too painful 
initially for topical therapy.

•• Dietary management with or without 
sulfasalazine (1 g po q8 h for at least 4 months, or 
1 month after cessation of prednisone therapy) is 
helpful in cases with concurrent colitis. 

7.32

Fig. 7.32  Perianal fistulas in a German Shepherd 
dog with severe ulceration, under running of the skin, 
and draining sinus tracts.
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•• Dogs that fail to respond to or cannot tolerate 
ciclosporin can be treated with prednisone/
prednisolone (1–2 mg/kg po q24 h until 
resolution of lesions, and then tapered to 0.5 mg/
kg po q24 h for an additional 6–8 weeks) and/
or other immunosuppressive agents (see 
Immunosuppressive Drug Therapy Table, page 289) 
with or without 0.1% tacrolimus ointment q12 h.

•• Surgery is no longer recommended routinely due 
to complications. The only exception may be if 
the anal sacs are chronically involved, where anal 
sacculectomy may be helpful.

Key points
•• Pathognomonic presentation.
•• More likely to be a situation where the disease is 

controlled rather than cured.
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METATARSAL FISTULATION

Definition
Metatarsal fistulation is an uncommon condition 
where draining tracts occur in the skin of the plantar 
metatarsal area.

Aetiology and pathogenesis
The pathogenesis of this condition is unknown, but 
circulating antibodies to types I and II collagen were 
elevated in some affected dogs.1

Clinical features
The condition is found in German Shepherd dogs 
(GSDs), crossbreeds of GSDs1 and occasionally other 
breeds.2 Initial lesions consist of a soft swelling in 
the skin, which progress to well-demarcated single 
or multiple tracts containing a serosanguineous dis-
charge located on the plantar metatarsal skin surface, 
just proximal to the metatarsal pad (Fig. 7.33). Both 
hindlimbs are affected and occasionally lesions occur 
in the plantar metacarpal skin. Secondary bacterial 
infection can occur once sinus tracts develop. The 
affected skin of chronic lesions may become scarred. 
Pain is variable, but appears to be mild in most dogs. 

Differential diagnoses
There would not be many differentials with bilater-
ally symmetrical disease with no systemic signs, but if 
asymmetrical or the pet is sick, consider the following: 

•• Foreign body. 
•• Puncture wound.
•• Subcutaneous mycosis such as blastomycosis.
•• Deep bacterial infection such as actinomycosis.

Diagnosis
Any case with fever or changes on blood work should 
have infectious causes more aggressively ruled out. 
When this disease is suspected, cytology, bacterial 
culture and biopsy with special stains to rule out 
other causes should be considered before empirical 
treatment.

7.33

Fig. 7.33  Swelling, ulceration and a draining sinus 
tract just proximal to the metatarsal pad in a German 
Shepherd cross.
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Treatment
•• Modified ciclosporin 5 mg/kg per day is the 

treatment of choice. 
•• Other options include topical 0.1% tacrolimus 

q12 h, topical fluocinolone/DMSO, prednisolone 
at 1 mg/kg per day and then tapered,3 
doxycycline or minocycline and niacinamide, or 
vitamin E.

Key point
•• Be aware that this is a condition generally 

controlled but not cured, and it may need long-
term medications and management to maintain 
remission.
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CHAPTER 8

DISEASES OF THE PAWS AND NAILS

GENERAL APPROACH TO PAWS AND NAILS

Fig. 8.1 outlines the basic principles of the diagnostic work-up of nail and paw disease.

Nail or nailbed disease Footpad disease Interdigital disease

Large nail or one nail
or nailbed a�ected:
•  Benign nailbed
   epithelial tumour
•  Nailbed squamous
   cell carcinoma
•  Nailbed melanoma
•  Nailbed papillomavirus
   infection
•  Onychomycosis
•  Traumatic
•  Fungal or bacterial
   infection

Multiple nails a�ected,
no other skin or systemic
disease:
•  Lupoid
   onychodystrophy
•  Squamous cell
   carcinoma

Pads falling o�:
•  Frictional trauma if focal
•  Epidermolysis bullosa
•  Thermal injury
•  Split footpad disease

Nodular:
•  Interdigital cysts
•  Interdigital
   furunculosis
•  Demodicosis
•  Calcinosis
   circumscripta
•  Neoplasia
•  Viral papillomas
•  Foreign body
•  Deep fungal or
   bacterial infection

Erythema:
•  Allergic dermatitis
•  Bacterial or yeast
   infection
•  Demodicosis
•  Contact dermatitis

Pad hyperkeratosis:
•  Ichthyosis
•  Pemphigus foliaceus
•  Super�cial necrolytic dermatitis
   (metabolic epidermal necrosis)
•  Epitheliotrophic lymphoma
•  Zinc-responsive dermatosis
•  Chronic in�ammation/trauma
•  Corns
•  Vasculitis
•  Viral papillomas
•  Abnormal conformation of  foot
•  Nose and footpad
    hyperkeratosis
•  Hookworm

Feline:
•  Plasma cell
   pododermatitis

Multiple nails a�ected,
with concurrent skin or
systemic disease:
•  Pemphigus foliaceus
•  Bullous pemphigoid
•  Systemic lupus
    erythematosus
•  Leishmaniasis
•  Malnutrition/toxicity
•  Vasculitis
•  Cold agglutinin
   disease
•  Drug reaction
•  Demodicosis
•  Dermatophytosis

Multiple nailbeds
a�ected, but nails
normal: 
•  Allergic dermatitis
•  Fungal or bacterial
    infection
•  Erythema multiforme

Fig. 8.1  General approach to paw and nail disease.
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INTERDIGITAL CYSTS AND 
FURUNCULOSIS

Definition
Interdigital furunculosis is an inflammatory process 
that is usually multi-factorial. It is characterised by 
swelling and draining tracts between the toes.

Aetiology and pathogenesis
It is useful to think about these cases as having pri-
mary, predisposing and perpetuating causes, and 
secondary infections similar to chronic otitis. The 
recurrent interdigital ‘cysts’ on the dorsal surface of 
the interdigital web are often the first thing to be 
noticed, but it is important to realise that the condi-
tion originates on the underside of the feet. 

Primary triggers include any abnormal pressure 
to the haired skin of the feet, which may be caused 
by flat-footed conformation, sideways walking on 
the foot pads, musculoskeletal problems (e.g. osteo-
arthritis, hip dysplasia or dysplasia of the elbows1), 
or housing on a slatted or wire-bottom cage.2 Other 
primary causes of pedal inflammation and infec-
tion include atopic dermatitis, food allergies, contact 
dermatitis, Demodex spp. and hypothyroidism, par-
ticularly if the feet become swollen, thereby altering 
weight bearing and occluding interdigital spaces. 

Predisposing factors include bent leg or splay 
foot conformation, short-hair coats and obesity. 
Underlying diseases that predispose to infection 
include endocrinopathies, hepatic disease, cancer or 
immunosuppressive therapy.3,4

Perpetuating problems arise when the hair fol-
licles around the pads or in the interdigital skin 
become trapped in hyperplastic or callused skin 
and form cystic structures under the skin. Further 
trauma results in inflammatory foreign body reac-
tions and will often drain from the dorsal interdigi-
tal web.5 Scarring and swelling cause more of the 
haired interdigital skin to be exposed to pressure, 
thereby spreading the problem. Chronic problems 
include conjoined pads, new pad formation and deep 
tissue folds and pockets. 

Secondary infections are common. Most involve 
staphylococci but Escherichia coli and other gram-
negative bacteria can also be found. Mixed infec-
tions are not uncommon and the organisms in deep 
lesions may be different from those on the inter-
digital skin surface. Repeated use of antibiotics can 
select for antimicrobial-resistant bacteria. 

Interdigital furunculosis may occur with or with-
out cysts if there is deep inflammation or infection 
associated with a hair follicle. Interdigital furun-
culosis is common with demodicosis and staphylo-
coccal infections. A subset of pododermatitis cases 
shows lymphocytic plasmacytic inflammation (with-
out noted folliculitis or furunculosis) on biopsy and 
respond only to immune modulation.6

Clinical features (Figs. 8.2–8.6)
Interdigital cysts are most common in larger breeds 
of dogs with short hair, such as Pitbulls, American 
Bulldogs, English Bulldogs, Great Danes, Boxers, 
Mastiffs, Weimaraners and Vizslas. Dogs are 

8.2

Fig. 8.2  Severe erythema, swelling, ulceration and 
sinus tracts in a dog with pedal deep pyoderma.

8.3

Fig. 8.3  Interdigital furunculosis (‘cysts’) in a 
Labrador with atopic dermatitis.
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generally older than 1 year, with an average of 
approximately 4 years.2 If a younger dog is pre-
sented, demodicosis should be strongly suspected. 
The front feet are often affected more severely than 
the hind feet. Interdigital furunculosis (without 
cysts) can be found in any breed or size pet. These 
conditions are usually more painful than pruritic, 
although secondary infections and allergies may 

also cause pruritus. Animals are usually presented 
for swelling or draining lesions on the dorsal aspect 
of the interdigital skin. Sometimes pets are pre-
sented for lameness or licking the feet. Thorough 
evaluation of the palmar aspect of the foot is vital to 
determine the extent and severity of the disease if 
cystic follicles are present. Comedones on weight-
bearing skin are an early sign of cystic follicles. 

8.5

Fig. 8.5  Severe pododermatitis in an English 
Bulldog with new pad formation, conjoined pads, 
interdigital pockets, ingrown hairs, comedones, sinus 
tracts and secondary infection. Trigger factors in this 
dog included obesity and a food allergy.

8.4

Fig. 8.4  Severe erythema, furunculosis, scarring and 
alopecia in a Staffordshire Bull Terrier with idiopathic 
sterile lymphocytic–plasmacytic pododermatitis.

Fig. 8.6  Staphylococcal paronychia with swelling, 
erythema and discharge around the distal digits 
and nails. These infections are invariably secondary 
to an underlying disease (this dog had idiopathic 
lymphoedema).

8.6
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Differential diagnoses
•• Allergic dermatitis predisposes to interdigital 

inflammation and infections.
•• Primary infections such as demodicosis, 

actinomycosis, mycobacteria or Nocardia spp. 
can cause interdigital nodular and draining 
lesions.

•• Penetration of parasites such as Pelodera or 
Ancylostoma spp. may cause pododermatitis.

•• Interdigital foreign bodies can cause interdigital 
swelling and draining tracts; usually only one 
foot is affected.

•• Neoplasia usually affects only one foot.
•• Calcinosis circumscripta is visually distinctive, 

and biopsy would rule it out.
•• Viral papillomas are inflammatory and nodular, 

and are often interdigital.
•• Systemic fungal infections such as blastomycosis 

can cause interdigital draining tracts, but the pet 
is also systemically ill.

The lesions of this condition are highly dis-
tinctive; the diagnostic challenge is often more in 
identifying all the potential triggers in an individ-
ual dog. 

Diagnosis
•• Cytology of interdigital skin may reveal yeast or 

bacterial infections, although these organisms 
may differ from those in deeper lesions.

•• Cytology of draining lesions may reveal 
pyogranulomatous inflammation, hair 
fragments, bacteria or other organisms.

•• Skin scrapings and hair plucks will help to rule 
out demodicosis.

•• Bacterial culture and sensitivity should be 
performed of any draining lesions; biopsy may 
be necessary to obtain representative material.

•• Pets should be evaluated for osteoarthritis, 
hip dysplasia, elbow dysplasia and other 
musculoskeletal problems.

•• With systemic signs or suspicion of parasites, 
complete blood counts, serum biochemistry, 
thyroid tests, faecal flotation and urinalysis 
should be performed.

•• Biopsy and histopathology may be needed to 
confirm the diagnosis.

Treatment 
•• It is critical to address all the triggers in each 

case. The condition is otherwise likely to recur 
as the pet walks on new areas of haired skin. 
Underlying conditions such as allergies, arthritis 
or immunosuppression need to be addressed.

•• Primary infectious causes such as demodicosis 
need to be treated.

•• Weight-loss programmes should be started to 
maintain dogs at or slightly under their ideal 
body weight. 

•• The animal should not be kept on slatted, wire 
or rough flooring. 

•• Secondary bacterial or yeast infections need to be 
treated. If draining tracts are present, then antibiotic 
treatment, based on culture, needs to be prolonged. 
Often 4–8 weeks of antibiotic are needed.

•• When draining lesions are present, magnesium 
sulphate (Epsom salt) soaks for 10 minutes twice 
daily can be helpful.

•• Anti-inflammatory doses of steroids (prednisone 
1 mg/kg per day until resolution, then taper) 
are an effective way to alleviate pain and 
inflammation. The clinician must rule out 
primary infection before starting steroid therapy.

•• Ciclosporin (modified) at 5 mg/kg per day, 
perhaps eventually tapering to every other 
day (see Immunosuppressive Drug Therapy 
Table, page 289), can be used in cases that 
need constant long-term management. Other 
steroid-sparing options include azathioprine, 
chlorambucil, mycophenolate and methotrexate. 

•• Complete surgical fusion podoplasty, by surgical 
removal of all interdigital skin and suturing the 
pads together to form a complete weight-bearing 
surface, may be useful in select cases.7 Surgical 
or CO2 laser removal of large areas of interdigital 
skin is sometimes helpful. Conservative surgical 
approaches often result in cyst recurrence.

Key points
•• Rule out infectious primary causes, treat underlying 

diseases, and look for and treat secondary infections.
•• Bacterial culture and sensitivity of deep draining 

lesions are critically important to diagnose 
secondary infections.

•• Lifelong management may be needed.
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NEOPLASIA OF THE NAILBEDS AND FEET

Squamous cell carcinoma, melanoma, mast cell 
tumour, keratoacanthoma, inverted papilloma, 
lymphosarcoma, eccrine adenocarcinoma, neurofi-
brosarcoma, haemangiopericytoma, fibrosarcoma, 
metastatic pulmonary adenocarcinoma and osteosar-
coma have all been reported to occur in the nailbed. 
Animals are presented for swelling of the claw or 
digit, and variable degrees of onychomadesis, paro-
nychia, onychodystrophy, erosion and ulceration. 

Squamous cell carcinomas are the most com-
mon digital tumours in dogs; 75% of those affected 
are large breeds, 70% are black in colour. Multiple 
digits may be involved over a course of 2–6 years.1 

In dogs, melanomas of the digits and footpads 
carry a worse prognosis than melanomas on other 
areas of the skin. At digital melanoma presentation, 
metastatic lesions are found in 30–40% of patients. 
Of the patients in which melanoma metastases were 
not found at presentation and the digit was ampu-
tated, only 42–57% were alive at 1 year and 11–13% 
at 2 years.2

Dark pigmentation of a digital mass or radiographic 
bony destruction of bone strongly indicates a cancer-
ous process. In dogs, surgical removal of the affected 
digit or digits with histopathology is the treatment of 
choice. If cancer is suspected, the lung fields should be 
radiographed and local lymph nodes aspirated before 
surgery to look for metastases. The local lymph node 

should be excised during surgery and submitted for 
histopathological examination as well.

In cats, the most common digital tumour is met-
astatic pulmonary adenocarcinoma. Most cats 
present for lameness rather than respiratory signs. 
Chest radiographs show lung masses. Removal of the 
affected digits is not helpful.

Calcinosis circumscripta (see page 220) can be 
nodular, light coloured, firm masses on the footpads 
and feet. 

Viral papillomas (see page 252) are commonly 
seen as rapidly appearing masses interdigitally or on 
the lower legs; they are often painful especially when 
foot lesions result in a keratin horn or nail-like struc-
ture. Viral papillomas usually resolve on their own 
in a few weeks to months. If non-resolving, these can 
progress to squamous cell carcinoma.

Sebaceous adenomas (see page 250) are common 
on the feet of dogs; complete removal is curative.
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CALCINOSIS CIRCUMSCRIPTA

Definition
Calcinosis circumscripta is a tumour-like nodule of 
the skin resulting from dystrophic calcification. 

Aetiology and pathogenesis
Lesions appear at sites of repetitive or previous 
trauma such as pressure points, footpads or sites of 
injury.1–3 The specific mechanism of the calcium salt 
deposition is not understood. Hypercalcaemia is not 
present in most dogs.

Clinical features
Lesions occur more frequently in young, rap-
idly growing dogs, with German Shepherd dogs 
(Fig. 8.7), Boston Terriers and Boxers predisposed.2 
Firm, well-circumscribed, generally single nodules 
ranging from 0.5  cm to 7  cm occur in the subcu-
taneous tissue at sites of pressure points, footpads, 
chronic injury or the tongue.1–3 Ulceration may 
occur in larger lesions or with repeated trauma. 
Lesions are non-painful, except for those occurring 

in the footpads. White gritty or pasty material may 
extrude from the lesions.2

Differential diagnoses
•• Metastatic calcification secondary to chronic 

renal failure.
•• Calcinosis cutis.
•• Viral papillomatosis.
•• Granulomatous disease due to an infectious 

agent.

Diagnosis
•• Cytology may show calcium fragments and 

granulomatous inflammation.
•• Biopsy and histopathology are diagnostic; special 

stains help to rule out infectious agents.
•• Radiology, if necessary, to demonstrate deposits 

of calcium if the nodules are deep within the 
metacarpal or metatarsal pads.

•• Further investigation including complete blood 
counts, serum biochemistry and ionised calcium 
may be necessary in individual cases, but most 
affected animals are otherwise normal.

Treatment
Surgical excision is curative.

Key point
•• This disease is idiopathic in most cases; surgical 

excision is curative.
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8.7

Fig. 8.7  Calcinosis circumscripta in the tongue of a 
German Shepherd dog; note the characteristic white 
deposits.
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VASCULITIS OF THE FOOTPADS

Definition
Vasculitis, or inflammation of the blood vessels, can 
affect multiple organs of the body including the skin. 
This section focuses on the appearance of vasculitis 
when it affects the footpads. Vasculitic lesions may 
be limited to the footpads, or may affect many parts 
of the skin including the footpads (see page 182).

Aetiology and pathogenesis
Vasculitis is caused by antigen–antibody complexes 
that deposit in blood vessel walls.1 The resultant 
damage to blood vessels impairs blood flow and 
causes ischaemic lesions in associated tissue. 

Vasculitis may be triggered by any number of 
infectious, neoplastic or inflammatory conditions. 
Tick-borne disease, feline leukaemia virus (FeLV), 
feline immunodeficiency virus (FIV), adverse reac-
tion to food, vaccination (especially rabies vaccines) 
and drugs are some of the more commonly impli-
cated causes. However, it is not uncommon to see 
idiopathic vasculitis.1 

Clinical features
Vasculitis of the paw pads is characterised by acute 
onset, variable pain, variable erythema and oedema. 
Characteristic, well-demarcated, circular erosions or 
ulcerations (‘punched-out ulcers’) occur in the cen-
tral portion of one or more pads.2

Differential diagnoses
•• Contact dermatosis.
•• Pemphigus foliaceus.
•• Leishmania spp.
•• Split-pad disease.
•• Corns.
•• Viral papillomas.

Diagnosis
Clinical signs typically lead to a high index of sus-
picion for vasculitis. A thorough history, physical 
exam, complete blood count, serum chemistry, uri-
nalysis, viral panel (for cats) and tick-borne disease 
screening are necessary to rule in or out underlying 
causes of the vasculitis. These tests also help deter-
mine if other body organs are affected.1 

Skin biopsy will also aid in the diagnosis. The 
clinician should be certain to include epithelium in 
the biopsy sample. Where possible, multiple biopsies 
should be selected to maximise the chances of find-
ing diagnostic changes. 

Treatment
Underlying causes should be removed or treated if 
possible. If vaccination is suspected as the trigger for 
the vasculitis, the pet should avoid further exposure 
to the vaccine in question. Repeat vaccination could 
cause a recurrence of vasculitis that is more severe 
than the initial presentation. Alternative vaccination 
strategies (e.g. fewer vaccines, different vaccines and/
or serological testing) based on the risk of exposure 
should be discussed with the owners. 

If other body organs are affected, treatment 
should be directed based on the organ affected (e.g. 
glomerulonephritis). 

Skin lesions can be managed with a variety of 
medications. Skin lesions that have an identifiable 
underlying cause may be curable. Skin lesions due to 
idiopathic vasculitis typically require lifelong medi-
cation. Glucocorticoids (1–2 mg/kg po q24 h until 
lesions are in remission, then taper to q48 h dosing) 
can be used to induce quick remission of lesions. They 
can be used concurrently with medications that are 
more appropriate for chronic therapy. Medications 
appropriate for chronic therapy include doxycycline 
and niacinamide, pentoxifylline or ciclosporin. (See 
Immunosuppressive Drug Therapy Table, page 289, 
for dosages.) 

Doxycycline and niacinamide can take 2–3 months 
to reach maximum effect. Pentoxifylline and ciclo-
sporin can take 4–6 weeks to reach maximum effect. 
If these lesions are used concurrently with gluco-
corticoids, the glucocorticoids should be discontin-
ued when the drug being used for chronic therapy 
is expected to be at maximum effect. Sulfasalazine 
(10–20 mg/kg po q8–12 h) can be quite effective for 
vasculitis in dogs, and lesions tend to resolve within 
4–6 weeks. Many dogs tolerate this medication well; 
however, keratoconjunctivitis sicca and hepatotoxic-
ity are possible. Schirmer tear tests, complete blood 
count and serum chemistry should be checked after 
1 month of treatment, and then repeated at least 
every 6 months for dogs receiving sulfasalazine.
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No treatment is uniformly effective for vasculitis. 
If one therapy does not work, then another therapy 
should be tried.2

Key points
•• Vasculitis is often a condition that can be 

controlled but not cured.
•• It is important to determine if vasculitis is 

systemic or isolated to the skin.
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SYMMETRICAL LUPOID ONYCHITIS
(Onychodystrophy)

Symmetrical lupoid onychodystrophy, symmetrical 
onychomadesis, lupoid onychodystrophy

Definition
Symmetrical onychitis is an idiopathic condition 
affecting only the nails in dogs, where nail plates 
separate from the underlying quick and dry, brittle, 
misshapen nails regrow.

Aetiology and pathogenesis
Symmetrical lupoid onychitis is an immune-medi-
ated disease that is characterised by a lymphoplasma-
cytic subepidermal infiltrate and necrosis of the basal 
epidermal cells of the claw, causing the nail plate to 
loosen and break free from the quick. This inflam-
matory pattern is similar to what is seen in lupus, 

hence the term ‘lupoid’ often used in the literature. 
There is no evidence that this is related to the dis-
ease of lupus: antinuclear antibody testing is always 
negative and dogs have no other (known) systemic 
disease or skin lesions related to this condition.1

Clinical features (Figs. 8.8–8.11)
Certain medium/large breed dogs are predisposed 
including Schnauzers, German Shepherds,1,2 Gordon 
Setters,3 English Setters3 and Rottweilers. The 
reported age range is broad – 6 months to 12 years.2

Onychomadesis (nails loosening and falling off) 
with exudate under the claw plate of one or a few claws 
is the most common clinical presentation, although 
sometimes the loss of a nail is not noticed and only the 
dry, brittle nails (onychodystrophy) are questioned by 

8.8

Fig. 8.8  Sloughed nail from an acute case of 
symmetrical lupoid onychodystrophy.

8.9

Fig. 8.9  Early symmetrical lupoid onychodystrophy 
with swelling, subungual haemorrhage and early 
lifting of the claw nail plate.
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the owner. In some cases, involvement will initially 
occur in only one to three nails, but slowly over a 
9-week period (sometimes longer) many, if not all, of 
the claws will become involved. After sloughing, dry, 
brittle, misshapen nail plates regrow. If untreated, 
resloughing may occur, although some dogs self-
resolve. Pain is pronounced at the time of nail plate 
sloughing. Secondary infection is common. 

Differential diagnoses
•• Trauma is a common reason for nails to fall off; 

however more than two nails being affected 
within a few months, or abnormally brittle, 
short, cracked nails in an otherwise healthy dog, 
should raise suspicion of lupoid onychitis.

•• Neoplasia of the nailbed may cause a nail to fall 
off, and neoplasia may affect multiple nails at the 
same time. Often the nailbeds are infiltrated and 
enlarged more than what would be typical of just 
an inflamed quick. 

•• Immune-mediated disease – vasculitis, 
epidermolysis bullosa, drug reaction, systemic 
lupus erythematosus and pemphigus, can all 
affect the nails but systemic signs or other skin 
symptoms would typically be present. It would 
be extremely unusual for these diseases to affect 
only the nails.

•• Any disease that affects the claw fold and claw 
bed may cause nail abnormalities; however, 
concurrent skin or systemic signs would also 
be observed (leishmaniasis, larval migrans, 
demodicosis, dermatophytosis, hypothyroidism, 
diabetes, superficial necrolytic dermatitis and 
zinc-responsive dermatosis).

Diagnosis
•• Clinical appearance with absence of other skin 

or systemic symptoms is diagnostic.
•• Blood work should be normal, other than 

perhaps mild inflammatory changes.
•• Cytology will help reveal if secondary 

bacterial overgrowth is present, and culture 
and sensitivity may be required to select an 
appropriate antibiotic. Repeated antibiotic use 
can select for antibiotic resistance in these 
cases. 

•• It is not easy to obtain a definitive diagnosis 
without amputation and histopathology of 
the third phalanx (P3). However, this is not 
recommended as a diagnostic test unless there is 
a high suspicion of cancer.

•• Radiographs rarely reveal bony changes unless 
the onychitis has progressed to osteomyelitis in 
severe cases or neoplasia is present.

8.11

Fig. 8.11  Chronic symmetrical lupoid 
onychodystrophy with friable and dystrophic claws; 
this stage is less painful but the claws are vulnerable 
to fracture, loss and infection.

8.10

Fig. 8.10  Acute symmetrical lupoid onychodystrophy 
with separation and lifting of the claws, claw loss and 
secondary infection with a haemopurulent discharge; 
this stage is very painful.
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Treatment
•• Treatments require up to 3 months to be helpful, 

because the entire new nail must regrow while 
on the treatment. 

•• Throughout the treatment, loose nails may need 
to be periodically removed. As the abnormal 
nails grow out, they need to be kept well 
trimmed to help prevent traumatic splitting. 

•• The claws should be kept trimmed short. 
Owners should use a nail file or an electric disc-
sanding tool designed for use on nails, because 
(unlike nail clippers) they do not split or crack 
the nails. Tough nail varnish may help reduce 
splitting and cracking of the nails

•• The loose, cracked nail plates are prone to 
infection and repeated flexing as the dog walks 
may be painful. For severe, painful cases, 
anaesthesia and removal of all loose or inflamed 
nail plates give the most rapid pain relief. With 
removal of the nail plate, it is important to 
preserve the quick for the best nail regrowth. 
The bare quicks rapidly dry out and become 
non-painful in 2–3 days. Residual pain suggests 
that not all of the nail plate has been removed.

•• Spontaneous remission has been reported.1,2 In 
addition, once initial disease has been controlled, 
some dogs remain in remission long term 
without further treatment.2,4

•• This disease usually needs to be treated lifelong 
although, after 3–4 months with no nail 
breakage and if the nails look fairly normal, 
doses of medications may be able to be slowly 
decreased. In some cases, omega 3-fatty acids 
alone are effective to prevent recurrence of 
disease. 

•• The goal of therapy is to prevent nails from 
painfully breaking, separating and sloughing, 
and not the regrowth of normal looking nails. 
Although some dogs do regrow visually normal 
nails, most dogs regrow nails that are mildly 
abnormal in some way.

•• The most typical therapy for this condition is 
one of the following tetracycline class drugs 
with niacinamide:
•	 250 mg tetracycline and 250 mg niacinamide 

for dogs <15 kg, and 500 mg each for dogs 
>15 kg po q8 h;

•	 doxycycline 5–10 mg/kg q12 h with 
niacinamide as above;

•	 minocycline 5–10 mg/kg q12 h with 
niacinamide as above; 

•	 ciclosporin 5 mg/kg po q24 h is also effective 
(see Immunosuppressive Drug Therapy 
Table, page 289).

•• High doses of omega 3-fatty acids should always be 
used in combination with any therapy given; diets 
high in omega 3-fatty acids may be helpful.4

•• Biotin (0.05 mg/kg po q24 h) may be beneficial 
as adjunct therapy in many cases. 

•• Gelatin (10 grains [600 mg] po q12 h) has also 
been reported to be beneficial.

•• Severe cases can also be treated with prednisone 
0.5–1 mg/kg/day and tapered over 2–3 weeks, in 
addition to tetracycline/niacinamide treatment.2

•• Pentoxifylline at 15–25 mg/kg q8–12 h can 
be helpful if tetracyclines/niacinamide is not 
tolerated or not helpful.2

•• Dietary elimination trials may be helpful for 
some patients.1

•• Some dogs appear recalcitrant to therapy and 
require treatment as for immune-mediated 
diseases (see Immunosuppressive Drug Therapy 
Table, page 289, for dosages). 

Key points
•• History and appearance are diagnostic.
•• Treatment may require 2–3 months before 

improvement is evident.
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FELINE PLASMA CELL PODODERMATITIS

Definition
Plasma cell pododermatitis is a rare disorder of cats 
associated with plasma cell infiltration into one or 
more footpads.

Aetiology and pathogenesis
The cause of the disease is not known, although the lack 
of demonstrated infectious agents, dermoepidermal 
immune complex deposition and response to immu-
nosuppressive agents suggest an immune-mediated 
disorder.1–3 The gradual accumulation of plasma cells 
and granulation tissue results in soft, poorly-defined 
swelling of the affected pad. Ulceration and secondary 
infection of the protruding tissue usually follow.

Clinical features
There is no breed, age or sex predisposition. Usually 
only a single pad is affected, typically the cen-
tral metacarpal or metatarsal pad. Occasionally, a 
digital pad or several pads may be affected. Initially, 
there is a soft, painless swelling of the affected pad, 
accompanied by hyperkeratotic, interlacing striae. 
A pale blue or violet discoloration may be apparent 
(Fig. 8.12). If the pad ulcerates, a mound of haem-
orrhagic granulation tissue protrudes. There may 
be local lymphadenopathy, but discomfort and pain 
are rare. Secondary infection or bleeding may occur. 
Affected cats are generally reported to be negative 
for FeLV and FIV. However, in one report, 50% of 
the cats were FIV positive.4

Differential diagnoses
The clinical presentation is almost unique. Other 
causes to consider include:

•• Bacterial or fungal granuloma.
•• Eosinophilic granuloma.
•• Neoplasia (squamous cell carcinoma) or foreign 

body if only one pad is affected.

Diagnosis
•• Stained impression smears may reveal plasma cells. 
•• Biopsy and histopathological examination are 

diagnostic.

•• Consider testing for FIV, because some studies 
have shown 44–62% of cats with plasma cell 
pododermatitis are infected.

Treatment
•• Doxycycline monotherapy at 10 mg/kg po q24 h 

for 4–8 weeks will result in improvement or 
resolution in 80% of cases. A liquid formulation 
should be considered to prevent oesophagitis.5

•• Prednisolone 4.4 mg/kg per day, other steroids 
or ciclosporin (modified) at 5–7 mg/kg per day 
may also be helpful.

Key point
•• Almost pathognomonic appearance.
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8.12

Fig. 8.12  Plasma cell pododermatitis prior to 
ulceration. Note the swelling, violet hue and scaling.
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FOOTPAD CORNS 
(Keratomas)

Definition
Corns are hard protuberances that occur on the dig-
ital footpads of Greyhound dogs. 

Aetiology and pathogenesis
Footpad corns are most commonly seen in 
Greyhounds, in both racing and non-racing animals. 
They are occasionally seen in other breeds. Possible 
causes include chronic trauma or pressure, abnor-
malities in the underlying fatty pad cushion or 
phalangeal bone, scar tissue, foreign bodies and pap-
illomavirus infections.1,2 There are anecdotal reports 
of possible transmission between Greyhounds in 
households. A recent study revealed DNA from 
canine papillomavirus type 12 and an unknown pap-
illomavirus in four corns from two Greyhounds.3

Clinical features
Affected dogs develop small, well-demarcated, hard, 
slightly raised areas of hyperkeratosis on their pads1,2 
(Fig. 8.13). Most occur in the centre of the pads of 
digits 3 and 4, but they can also be found on the pads 
of other digital, metacarpal and metatarsal pads. 
Corns can be painful, leading to significant lame-
ness, especially on rough ground. 

Differential diagnoses
•• Viral papillomatosis (see page 252).
•• Histiocytic lesions.
•• Sterile nodular granuloma and pyogranuloma.
•• Split-pad syndrome.

Diagnosis
The diagnosis is usually based on the clinical appear-
ance. Histopathology reveals well-defined conical 
hyperkeratosis projecting above the skin surface, with 
minimal evidence of infection or inflammation.1

Treatment1,2

There is no one ideal treatment, and options include:

•• Using boots to relieve pressure and pain. 
•• Using nail files, pumice stone or craft tools to 

remove the protruding hyperkeratinised tissue; 
this may relieve pressure and pain but needs to 
be frequently repeated. 

•• Topical therapy with keratolytics and emollients 
for shallow lesions. 

•• Some corns can be expressed by digital pressure, 
especially if the pad is thoroughly soaked first; 
this can be painful in some dogs. 

•• Excision using dental elevators, curettes, scalpel 
blades or biopsy punches; the corns usually shell 
out easily. This can be done in the conscious 
animal or using sedation and digital nerve blocks. 

•• Cryosurgery under sedation and digital nerve 
blocks.

•• CO2 laser ablation or cautery under sedation and 
digital nerve blocks; anecdotally ablating the 
base and walls of the defect may help reduce the 
recurrence rate. 

•• Deep excision or CO2 laser ablation/cautery 
seem to be the most effective options, although 
up to 50% of the lesions will recur.

Key points
•• There is a high recurrence rate.
•• Treatment can be frustrating.
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8.13

Fig. 8.13  Foot corn in a Greyhound; there is a well-
demarcated area of raised hyperkeratotic tissue in the 
centre of the digital pad. 
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CHAPTER 9

NASAL DERMATOSES

GENERAL APPROACH TO 
NASAL DERMATOSES

When performing a biopsy of conditions that affect 
the skin as well as the nasal planum, it can be useful 
to sample affected skin rather than the actual nasal 
planum. Histopathology of inflamed nasal planum 
may look ‘lupus-like’ (lymphoplasmacytic interface 

inflammation, basal cell apoptosis and pigmentary 
incontinence) in many conditions in the absence of 
discoid lupus erythematosus. Biopsies of the nasal 
planum should target primary lesions, as inflamed 
and ulcerated areas can be non-diagnostic. Areas of 
non-ulcerated loss of pigment are likely to be most 
diagnostic in immune-mediated diseases. Fig. 9.1 
outlines the general approach to nasal dematoses.

Nasal dermatitis

Cytology: 
•  May reveal staphylococci, acantholytic cells, fungal organisms
•  If on haired skin: skin scraping and dermatophyte culture

Haired skin only:
•  Pemphigus foliaceus
•  Dermatophytosis
•  Demodicosis
•  Eosinophilic
   furunculosis
•  Juvenile cellulitis
•  Solar dermatitis
•  Zinc-responsive
   dermatitis

Haired skin and the nasal
planum:

•  Pemphigus erythematosus
•  Discoid lupus
   erythematosus
•  Uveodermatological syndrome
•  Necrolytic migratory
   erythema
•  Solar dermatitis
•  Mosquito bite dermatitis
•  Staphylococcal infection
•  Mucocutaneous pyoderma
•  Mucocutaneous lupus
•  Epitheliotrophic lymphoma
•  Malassezia dermatitis
•  Mucous membrane pemphigoid

Nasal planum only:
•  Nasal arteritis
•  Discoid lupus
   erythematosus

Depigmentation:

•  Any in�ammatory
   disease can cause
   depigmentation
•  Postin�ammatory
   or scar
•  Vitiligo
•  Epitheliotrophic
   lymphoma
•  Discoid lupus
   erythematosus
•  Mucocutaneous
   pyoderma
•  Mucocutaneous lupus
•  VKH-like syndrome

Nasal planum hyperkeratosis:
•  Idiopathic hyperkeratosis
•  Hereditary nasal
   parakeratosis
•  Internal disease
•  Staphylococcal infection
•  Parasympathetic nose

Nodular lesion:
•  Epitheliotrophic lymphoma
•  Squamous cell carcinoma
•  Histiocytic disease
•  Other neoplasia
•  Dermatophyte kerions
•  Viral papillomatosis
•  Sterile granuloma/
   pyogranuloma
•  Cryptococci, blastomycosis 
   or other deep fungus

Fig. 9.1  General approach to nasal dermatoses.
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NASAL ARTERITIS

Definition
Proliferative arteritis of the nasal philtrum is a dis-
ease that results in deep fissures and ulcers of the 
nasal philtrum. It is often associated with extensive 
haemorrhage.

Aetiology and pathogenesis
Arteritis is an immune-mediated disease. It is 
speculated that inflammation of the arterial walls 
leads to progressive thickening, resulting in par-
tial occlusion, local tissue ischaemia, necrosis and 
ulceration.1

Clinical features
Four of five dogs in the original report were Saint 
Bernard’s and one was a Giant Schnauzer.1 It has also 
been reported in a Newfoundland.2 Linear ulcers vary-
ing from 3 cm to 5 cm in length and 2 mm to 5 mm in 
width are found spanning the nasal philtrum (Fig. 9.2). 
Arterial bleeding from the ulcers is often noted and 
may be so severe that it requires surgical repair.

Differential diagnoses
•• The lesions are distinctive, but early lesions may 

have some features of discoid lupus erythematosus 
or parasympathetic nasal dermatitis.

•• Trauma.
•• Neoplasia (particularly squamous cell carcinoma 

and epitheliotrophic lymphoma).

Diagnosis
Diagnosis is based on history and clinical findings. 
Biopsy is not recommended unless the lesion is sur-
gically resected because severe bleeding is possible.

Treatment
•• Most cases can be managed medically.
•• For mild cases, treat topically with tacrolimus 

0.1% q12 h and orally with doxycycline or 
minocycline 5 mg/kg q12 h with niacinamide. 
(See Immunosuppressive Drug Therapy Table, 
page 289 for dosages.)

•• Other options are pentoxifylline at 15–25 mg/kg 
q8–12 h, vitamin E, fish oil and topical steroids.

•• For cases that are bleeding, start topical 
tacrolimus 0.1% q12 h and prednisone 1mg/kg 
per day until lesion is stable (14 days or so) and 
then taper off slowly.

•• Ciclosporin (modified) at 5 mg/kg per day can 
also be used alone or in combination with the 
above measures. 

•• Treatment will probably be lifelong, but the 
doses and frequency of medication can be 
decreased and some medications stopped without 
recurrence. Ideally, the disease would be kept 
in remission with topical and/or non-steroid 
systemic medication.

•• Surgical intervention may be necessary if there 
is severe haemorrhage. Surgical cases should be 
treated medically as well.3

9.2

Fig. 9.2  Ulceration of the nasal philtrum in a 
Weimaraner dog.
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Key points
•• Arterial bleeding from the ulcer can be severe.
•• Lifelong treatment is often required. 
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DISCOID LUPUS ERYTHEMATOSUS

Definition
Discoid lupus erythematosus (DLE) is an autoim-
mune, photoaggravated skin disease predominantly 
characterised by nasal lesions.

Aetiology and pathogenesis
Solar radiation induces an inflammatory cascade that 
damages dermal and epidermal components and pro-
vokes a chronic, immune-mediated reaction. Certain 
individuals may be genetically susceptible to DLE.

Clinical features (Figs. 9.3, 9.4)
There is no age predilection, but females and some 
breeds of dogs (e.g. Shetland Sheepdogs, Rough 
Collies, German Shepherd dogs and Siberian Huskies) 
may be predisposed. Lesions are characterised by 
depigmentation and loss of cobblestone architecture 
of the nasal planum. Scaling, erythema and light 
crusting may also be present. In addition to the nasal 
planum, the periocular skin, pinnae and muzzle may 
be affected. Erosions of the buccal mucosa may be 
present in severe cases. Very rarely, generalised, trun-
cal lesions may be present (with generalised DLE).1,2

DLE is very rare in cats.3 The most common 
sites for lesions are the nose and planum nasale. 
Interestingly, the pinnae are more commonly affected 
in cats.3

Differential diagnoses
•• Actinic dermatitis.
•• Dermatophytosis (if haired skin is also involved).
•• Epitheliotrophic lymphoma.
•• Pemphigus complex.
•• Drug eruption.
•• Systemic lupus erythematosus.

9.3

Fig. 9.3  Classical discoid lupus erythematosus with 
depigmentation and erosion of the nasal planum.

9.4

Fig. 9.4  Generalised discoid lupus erythematosus 
with multiple lichenified, hyperpigmented and scaling 
plaques on the ventral abdomen.
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•• Uveodermatological syndrome.
•• Vasculitis.
•• Mucocutaneous pyoderma.
•• Parasympathetic nasal dermatitis.
•• Idiopathic nasal depigmentation.
•• Vitiligo.
•• Hereditary nasal parakeratosis.
•• Neoplasia (particularly squamous cell carcinoma 

and epitheliotrophic lymphoma).
•• Mucous membrane pemphigoid.

Diagnosis
Loss of pigmentation and cobblestone architecture on 
the nose should raise a high index of suspicion for DLE. 
Surface cytology can identify secondary yeast or bacte-
rial infections. Secondary infections can be treated in 
a similar fashion as yeast dermatitis (see page 31) and 
superficial pyoderma (see page 70). Acantholytic kera-
tinocytes on surface cytology should raise suspicion of 
the pemphigus complex (see page 83). A fungal culture 
should be performed if haired skin is involved. 

If the lesions are generalised, appear infiltrative 
or are severe, a biopsy should be performed. Where 
possible, biopsies should be taken from affected skin 
that does not include the nasal planum. Biopsy sam-
ples of inflamed nasal planum almost always reveal 
a lupoid-type pattern no matter what type of dis-
ease is present. Biopsy of the planum should be used 
primarily to rule out conditions such as epithelio-
trophic lymphoma and should target depigmented 
non-ulcerated sites. Immunofluorescence is the only 
way to absolutely confirm DLE, but this test is rarely 
necessary because the clinical signs, histopathology 
and other findings will be diagnostic. Antinuclear 
antibody tests are nearly always negative, and should 
not be pursued unless there are systemic signs (see 
Systemic lupus erythematosus, page 171).

Treatment
The goal of treatment should be to prevent the devel-
opment of crusting, ulceration and new lesions. It 
is rare that normal pigmentation or cobblestone 
architecture will ever be restored. The avoidance of 
intense sun exposure is an important part of treat-
ment. (See Immunosuppressive Drug Therapy Table, 
page 289, for dosages.)

The combination of a tetracycline antibi-
otic with niacinamide will control most cases. 
However, this therapy may take several weeks to 
take effect. If significant inflammation is present, 
systemic prednisolone at 1 mg/kg per day will usu-
ally induce remission of the lesions while waiting 
for the tetracycline antibiotic and niacinamide to 
take effect. 

Topical 0.1% tacrolimus ointment applied twice 
daily and tapering to the lowest effective dose after 
remission may be used as an adjunct treatment. 
Cases that are less severe may respond to tacrolimus 
ointment as the sole therapy.4 Some cases may be 
kept in remission with topical hydrocortisone cream 
or other topical glucocorticoids.

Vitamin E (400–800 IU daily) has been reported 
as useful in some cases, although there is a 1- to 
2-month lag phase. 

Ciclosporin1 (modified; 4–7  mg/kg po q24  h to 
remission and then tapering for maintenance) and 
hydroxychloroquine2 (5 mg/kg po q24 h) can also be 
effective in severe or refractory cases.

Key points
•• Animals with classic DLE do not have systemic 

signs.
•• Biopsy of inflamed nasal planum may look ‘lupus 

like’ no matter what the diagnosis.
•• Cases generally respond well to treatment.
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CHAPTER 10

JUVENILE DERMATOSES

GENERAL APPROACH TO JUVENILE DERMATOSES

The flow chart shows the general approach to juvenile dermatoses (Fig. 10.1).

•  Cytology: 
   – staphylococcus, see page 65
•  Skin scraping:
   – demodicosis, see page 122
   – other mites, see pages 48–61
•  Trichogram and/or fungal culture:
   – dermatophytosis, see page 115

Mass-like lesions Crusted lesions Alopecic lesions Itchy only, no lesions

Combing, skin scrapings

Stop bathing,
use conditioners

Ectoparasite trial,
see pages 48–61

Work-up for allergic
dermatitis, see page 18

Biopsy for diagnosis:
•  Viral papilloma,
   see page 252
•  Dermatophyte kerion,
   see page 245
•  Naevus
•  Urticaria, see page 33

No help

Consider:
•  Antibiotics
•  Ectoparasite trial

Consider:
•  Biopsy
•  Internal work-up

•  Pemphigus foliaceus, see page 81
•  Dermatomyositis, see page 238
•  Juvenile cellulitis, see page 232
•  Vasculitis/necrosis, see pages 85 and 221
•  Ehlers–Danlos, see page 235
•  Epidermolysis bullosa, see page 234
•  Follicular dysplasia, see page 236
•  Congenital endocrinopathy, see page 240
•  Telogen de�uxion, see page 99
•  Ischaemic dermatopathy/vasculitis,
   see page 238

Juvenile dermatoses

No help

No help

No help

No help

Fig. 10.1  General approach 
to juvenile dermatoses.
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JUVENILE CELLULITIS 
(Puppy strangles)

Canine juvenile cellulitis (juvenile sterile granulo-
matous dermatitis and lymphadenitis, juvenile pyo-
derma or puppy strangles)

Definition
Canine juvenile cellulitis is a granulomatous condi-
tion of puppies affecting the skin of the face, pinnae 
and submandibular lymph nodes.

Aetiology and pathogenesis
The aetiology and pathogenesis of this condi-
tion are unknown. An immunological abnormality 
appears to be involved, because immunosuppres-
sive therapy results in resolution of lesions. There is 
some evidence for a hereditary factor, because some 
breeds, as well as particular lines within a breed, are 
predisposed.1,2

Clinical features (Fig. 10.2)
The condition most commonly develops in pup-
pies from age 3 weeks to 16 weeks, but it has also 
been reported in young adult dogs. It occurs more 
frequently in Golden Retrievers, Dachshunds, 
Labrador Retrievers, Lhasa Apso and Gordon 
Setters.1–3 Puppies are usually febrile, depressed, and 
anorexic with severe submandibular lymphadenopa-
thy. There is acute swelling of the muzzle, lips and 
eyelids. Sterile pustules often develop in the affected 

skin and on the inner surface of the pinnae. After the 
pustules rupture, small ulcers, draining tracts, sero-
purulent exudates or crusts can develop. Secondary 
otitis externa is fairly common. Nodules over the 
trunk, preputial and perineal areas (associated with 
a pyogranulomatous panniculitis), and sterile suppu-
rative arthritis have been reported in a small number 
of cases.2 Permanent areas of alopecia and scarring 
may result if the lesions are extensive.

Differential diagnoses
•• Angio-oedema due to an insect bite reaction or 

vaccine.
•• Dermatophytosis.
•• Demodicosis.
•• Bacterial folliculitis/furunculosis (most 

commonly staphylococci).
•• Pemphigus foliaceus.
•• Adverse drug reaction.

Diagnosis
The signalment and clinical signs are very sugges-
tive. Skin scrapings and cytological examination 
of the contents of an intact pustule will help to 
identify demodicosis or staphylococcal folliculitis, 
respectively. Samples should be taken for dermato-
phyte culture. Lymph node aspirates usually show 
the characteristic pyogranulomatous inflammation. 
Biopsies should be obtained for definitive diagnosis.

Treatment
Prednisolone (1–2 mg/kg po q12 h) should be con-
tinued until the lesions resolve (7–14 days) and then 
be tapered over another 4 weeks. In most cases, sig-
nificant improvement will be noted during the first 
1–3  days of treatment. Appropriate topical or sys-
temic antimicrobials can be used to treat secondary 
infections (see Superficial pyoderma, page 72). This 
regimen resolves most cases, but will occasionally 
have to be repeated if there is a relapse. If the lesions 
are chronic or recurrent, ciclosporin (modified; 
5 mg/kg po q24 h) can be used. The dose and/or fre-
quency can be tapered for long-term maintenance.3,4

Key point
•• These cases require steroid or ciclosporin therapy. 

Be sure to rule out demodicosis.

10.2

Fig. 10.2  Facial swelling, blepharitis, conjunctivitis 
and otitis in a 12-week-old Bassett Hound.
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SHAR PEI MUCINOSIS

Definition
Mucin is a clear, viscous fluid made up of glucos-
aminoglycans, primarily hyaluronic acid.1 Shar  Pei 
mucinosis is caused by excessive production and 
deposition of hyaluronic acid in the skin.2

Aetiology and pathogenesis
Chinese Shar Pei dogs have been bred to have thick, 
wrinkled folds of skin, which is a form of generalised 
cutaneous mucinosis. Inflammation and/or genet-
ics trigger excessive hyaluronic acid production and 
accumulation in the skin to the point of mucinous 
vesicles forming. 

Clinical features
Vesicular mucinosis is characterised by clear, 
soft or turgid, thin-walled vesicles full of mucin 
(Fig. 10.3). Mucin may also be expressed from the 
skin by digital pressure. Dogs with more dramatic 
folds may be predisposed to vesicular mucinosis. 
Excessive folding of the skin may cause entropion, 
corneal ulcers and/or decreased vision. The folding 
and mucin may predispose to secondary bacte-
rial and Malassezia infections. Folding also affects 
the ear canals, causing narrowing and predispos-
ing to infection. Oropharyngeal folding may cause 
breathing difficulties.

Differential diagnoses
•• Hypothyroidism.
•• Inflammation may enhance mucin production.
•• Mast cell tumours and cutaneous mastocytosis 

have been associated with more severe localised 
cutaneous mucinosis.3,4

Diagnosis
Cutaneous and vesicular mucinosis are visually dis-
tinctive in this breed, and cytology of a vesicle would 
reveal an acellular, viscous substance. If necessary, 
skin biopsy is diagnostic.

Treatment
Mucinosis may indicate underlying inflammation or 
hypothyroidism. Underlying inflammatory skin dis-
eases (allergic dermatitis, demodicosis and bacterial or 
yeast infections) should be investigated and treated. 
Dogs with oropharyngeal, eye or ear problems due 
to extensive folding of the skin and mucosa should 
be treated. Excessive mucinosis may improve with 
age. If needed, prednisone (0.5–1 mg/kg per day for 
7 days and then tapered over 1 month) rapidly resolves 
vesicular cutaneous mucinosis as well as decreasing 
the thickness of all skinfolds on the body. However, 
owners may not be happy with their pet’s ‘deflated’ 

10.3

Fig. 10.3  Mucinosis in a Shar Pei dog with excessive 
folding and bubble-like proliferation of the skin.

Ve
tB

oo
ks

.ir



Chapter 10234

appearance during prednisone therapy. When the 
prednisone is discontinued, the pet’s wrinkles usu-
ally reform but the mucinous vesicles may not return. 
Entropion or other fold-related issues often need sur-
gical intervention.

Key points
•• All Shar Peis have cutaneous mucinosis to some 

degree. 
•• Excessive mucin production may indicate an 

underlying inflammatory disease.
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EPIDERMOLYSIS BULLOSA – HEREDITARY 

Definition 
Hereditary epidermolysis bullosa is a genetic disease 
of dermoepidermal adhesion that causes skin fragil-
ity and blistering in young animals.

Aetiology and pathogenesis
Epidermolysis bullosa is caused by several differ-
ent genetic mutations affecting dermoepidermal 
adhesion.1 There are many subtypes of this disease 
that reflect the location of the mutation and severity 
of clinical signs.

Clinical features
This disease is reported in Beaucerons, German 
Short-haired Pointers, Chesapeake Bay Retrievers, a 
Toy Poodle, domestic short-haired cats and Siamese 
cats.2 It is characterised by blisters and ulcerations 
of the skin and mucous membranes after minor 
trauma, often with nail deformity or loss.1 As a result 
of this break in the skin barrier and recurrent infec-
tions, many animals die or are euthanised at a very 
young age.

Differential diagnoses 
•• Trauma.
•• In cats, calicivirus and other viral infections can 

cause oral ulcerations.

•• In animals age >2 years old, autoimmune blistering 
diseases should be considered (see page 167).

•• Cutaneous asthenia if no oral ulcerations are 
present.

Diagnosis 
Early onset of non-inflammatory ulcerative lesions 
induced by trauma is a strong indication of this dis-
ease. Biopsy with immunohistochemical staining 
can confirm the diagnosis, but the stains needed are 
not widely available.

Treatment
Animals should be treated for secondary bacterial 
infections and efforts made to avoid trauma.

Key points
•• A genetic disease with supportive therapy only.
•• The prognosis is poor in severely affected 

animals.
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EHLERS–DANLOS SYNDROME

Definition
Ehlers–Danlos syndrome comprises an inherited 
group of congenital connective tissue dysplasias 
characterised by loose, hyperextensible, abnormally 
fragile skin that is easily torn by minor trauma. 

Aetiology and pathogenesis
Several forms of this syndrome, with different 
clinical, genetic and biochemical changes, have 
been recognised in dogs, cats, humans, cattle 
and sheep.1 All have a common basis in that they 
are accompanied by connective tissue weak-
ness due to abnormalities in biosynthesis or post-
translational modifications of collagen.1 The main 
form of Ehlers–Danlos syndrome in the dog is a 
dominantly inherited collagen-packing defect 
characterised by focal or diffuse areas of severely 
disorganised fibres with many abnormally large 
fibrils.1 The tensile strength of affected skin is 4% 
of that of non-affected skin.1 Two forms of the syn-
drome have been reported in the cat: a dominant 
form similar to the collagen-packing defect of dogs, 
and a recessive form characterised by a deficiency 
of N-procollagen peptidase enzyme, which results 
in collagen that is in the form of twisted ribbons 
rather than cylindrical fibrils and fibres.2,3

Clinical features
Ehlers–Danlos syndrome has been documented in 
many breeds of dogs and cats.4 Fragility, hyper-
extensibility, and sagging or loose skin since 
birth are the most characteristic clinical findings. 
Animals may be presented with multiple scars or 
tears in the skin (Fig. 10.4). Joint laxity may be an 
additional finding that can result in osteoarthritis 
(Fig. 10.5).

Differential diagnoses
The syndrome is clinically distinctive in dogs. Cats 
may develop fragile skin due to naturally occur-
ring or iatrogenic hyperglucocorticoidism, dia-
betes mellitus, with excessive use of megoestrol 
acetate and feline acquired skin fragility syndrome,5 
which should not be confused with Ehlers–Danlos 
syndrome.

10.4

Fig. 10.4  Typical tissue paper scars resulting from 
multiple episodes of skin tearing in a dog with Ehlers–
Danlos syndrome and skin fragility.

10.5

Fig. 10.5  Ehlers–Danlos syndrome in a Neapolitan 
Mastiff; this dog did not have skin fragility but had 
marked joint laxity that eventually led to osteoarthritis.
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Diagnosis
The diagnosis is based on the history, clinical find-
ings, biopsy for light or electron microscopy, cell 
culture and biochemical study of collagen.

Treatment
Any tears of the skin that are present should be 
sutured or glued and the animal’s lifestyle adjusted 
to minimise trauma to the skin. Affected animals 
should not be used for breeding.

Key point
•• Rare congenital disease characterised by fragility 

and hyperextensibility of the skin.
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CONGENITAL ALOPECIAS

ECTODERMAL DYSPLASIA
Ectodermal dysplasia is caused by heterozygous 
mutations in the ectodysplasin signalling path-
way.1 Heterozygous mutant dogs have the hairless 
phenotype and homozygous mutations are lethal 
during embryogenesis. Abnormalities in dogs 
with these gene mutations include dental abnor-
malities (missing teeth, thin, pointed teeth, abnor-
mal angles to the teeth), lack of eccrine glands in 
footpads, nail abnormalities and a characteristic 
symmetrical alopecia to varying degrees. Breeds 
in which ectodermal dysplasia has been selected 
for include Mexican and Peruvian Hairless dogs 
and Chinese Crested dogs (FOXI3 mutation). 
Mutations can arise spontaneously in other breeds, 
and there are many different clinical appearances 
based on the specifically mutated gene. Some dogs 
with the EDA1 gene mutation may have striking 
or mild hair loss on the forehead and dorsal pelvis, 
chronic ocular discharge and corneal ulceration, 
chronic upper respiratory disease and predispo-
sition to pneumonia.2 The hairless and partially 
haired skin of the affected dogs is predisposed 
to comedones, milia, follicular hyperkeratosis, 

bacterial infections and hyperpigmentation due to 
exposure to ultraviolet light. Treatment for come-
dones and follicular hyperkeratosis is needed only 
if the dog has chronic discomfort or infections, 
and includes oral and topical retinoids, sham-
poos and other keratin-regulating treatments. 
Administration of Fc:EDA1 IV proteins in the 
early postnatal period has improved outcomes in 
dogs with the EDA1 gene mutation.3

BLACK HAIR FOLLICULAR DYSPLASIA
Dogs with this condition have an abnormality in 
the growth of the black hairs, perhaps related to 
pigment transfer abnormalities. These dogs are 
born normal, but loss of black hairs is noticed by 
age 2–4 weeks and is progressive. Excessive scal-
ing may occur in areas where hair is lost. Skin 
scrapes to rule out Demodex spp., cytology to rule 
out staphylococcal folliculitis and culture to rule 
out dermatophytosis should be performed. On a 
trichogram, the black hairs show clumped mela-
nin. The appearance clinically is distinctive, but a 
biopsy may be helpful to achieve the diagnosis (see 
also page 112).
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COLOUR DILUTION ALOPECIA
Colour dilution alopecia is caused by an autosomal 
recessive MLPH gene mutation.4 The clinical mani-
festations are caused by abnormal transfer of mela-
nin and follicular dysplasia, resulting in weak hairs 
and breakage, symmetrically thin hair and predis-
position to recurrent bacterial folliculitis, similar to 
black hair follicular dysplasia. This disease is com-
monly seen in blue Dobermans, silver Labradors, 
dilute coloured Dachshunds and Weimaraners, but 
can be seen in any dilute coat breed. It is very rare in 
dilute-coated cats. This disease is often first noticed 
when the dogs are puppies or young adults and tends 
to worsen with age. In large Munsterlanders, pup-
pies are born grey and white with lighter-coloured 
eyes rather than black and white, some puppies are 
deaf and the grey areas become alopecic.5 

The diagnosis is based on the history, clinical 
signs and ruling out other causes of symmetrical 
alopecia. A dull hair coat, easily broken and thin-
ning hair and alopecia in an otherwise normal puppy 
or young adult dog with a dilute hair coat are fairly 
diagnostic. Hair plucks will show clumped aggre-
gates of melanin (macromelanosomes). Ruling out 
endocrinopathies such as hyperadrenocorticism in 
older dogs and hypothyroidism in dogs aged >2 years 
with appropriate signs is essential. Skin scrapes and 
cytology will help rule out other conditions and 
infections. A biopsy may be helpful to confirm the 
diagnosis. There is no specific treatment of this con-
dition, only general skin care and management of 
recurrent infections, if present (see also page 113). 

PATTERN ALOPECIA OF SPANIELS
A specific pattern of alopecia is seen in Portuguese 
Water dogs and Irish Water Spaniels.6 These dis-
eases appear to be a hair cycling abnormality because 
hair will regrow spontaneously, but pigment may be 
clumped and follicles misshapen similar to follicular 
dysplasia. In affected Portuguese Water dogs, hair 
loss occurs over the flanks and back. In Irish Water 
Spaniels, lack of hair on the throat and tail is ‘normal’ 
and desirable, but other areas commonly affected are 
the rump, caudal thighs, dorsal neck and trunk. This is 
a cosmetic disease and most treatments are unreward-
ing, although melatonin can be tried (see also page 98).

PATTERN BALDNESS 
(Follicular miniaturisation)
Pattern baldness is a condition most com-
monly seen in small breed, short-coated dogs 
(Dachshund, Chihuahua, Boston Terrier). It is 
often first noticed at less than 1 year of age, with 
no sex predilection. The skin is easily seen through 
symmetrically fine hairs on the caudal dorsal 
aspects of ears and distal pinnae, caudal thighs, 
ventrum and chest. Detecting miniaturised hair 
follicles on observation or biopsy, along with rul-
ing out other causes of non-inflammatory alopecia 
are diagnostic. This is a cosmetic disease and no 
treatment is necessary. Melatonin may be helpful 
in some cases, with results noticed at 1.5 months 
and maximal  improvement in 3–4 months7 (see 
also page 111).

Key point
•• In most cases, regrowth of hair is not possible.
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CANINE FAMILIAL DERMATOMYOSITIS 
(Ischaemic dermatopathy/vasculitis)

Definition 
Canine familial dermatomyositis is a hereditary 
inflammatory disease of skin and muscle that is charac-
terised by symmetrical scarring alopecia about the face 
and limbs, and atrophy of the muscles of mastication.1

Aetiology and pathogenesis
The aetiopathogenesis of canine familial dermato-
myositis is unknown. It is postulated that immuno-
logical damage occurs to blood vessels, resulting in 
ischaemic damage to the skin and muscles.2 The con-
dition is familial in Collies and Shetland Sheepdogs, 

and breeding studies in Collies support an autoso-
mal dominant mode of inheritance with variable 
expressivity.3,4

Clinical features
The disease occurs more commonly in Collies and 
Shetland Sheepdogs, but it has also been reported to 
occur in the Welsh Corgi, Chow Chow, German 
Shepherd dog and Kuvasz, and may sporadically occur 
in other breeds.5 Lesions generally develop before ani-
mals are age 6 months, but they can occasionally develop 
in adults. The face (especially the bridge of the nose, 
around the eyes and ear tips), carpal and tarsal pres-
sure spots, digital prominences and tip of the tail are 
typically affected. Scarring alopecia (Figs. 10.6, 10.7), 

Fig. 10.6  Periocular alopecia in a Shetland 
Sheepdog puppy with dermatomyositis.

10.6

Fig. 10.7  Alopecia at the base of the 
pinna in a Shetland Sheepdog puppy with 
dermatomyositis.

10.7
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erythema, scaling and mild crusting are the most com-
mon findings. Occasionally, vesicles, papules, pustules 
and ulcers may be found.3 The development and pro-
gression of lesions are quite variable, because they 
often wax and wane and may undergo spontaneous 
regression. Muscle involvement occurs after the devel-
opment of skin lesions and correlates with the severity 
of the skin lesions.3 It is often minimal and limited to 
temporal and masseter atrophy. Severely affected dogs 
have difficulty in eating, drinking and swallowing, and 
may evidence growth retardation, megaoesophagus, 
lameness, widespread muscle atrophy and infertility.3 
Skeletal muscle involvement may result in an abnormal 
gait or poor exercise intolerance. Pruritus and pain are 
generally not features of the disease.

Differential diagnoses 
•• Cutaneous or systemic lupus erythematosus.
•• Vasculitis.
•• Dermatophytosis.
•• Epidermolysis bullosa.
•• Leishmaniasis.
•• Demodicosis.
•• Facial pyoderma.
•• Pemphigus foliaceus.

Diagnosis 
The diagnosis is based on the history, physical 
exam, compatible histological changes in skin 
biopsies and electromyographic abnormalities 
consisting of positive sharp waves, fibrillation 
potentials and bizarre high-frequency discharges 
of affected muscles.4

Treatment
As the lesions of canine familial dermatomyosi-
tis can wax and wane on their own, it is difficult to 
determine the effectiveness of any particular treat-
ment. No treatment may be needed for cases with 
minimal lesions as they may spontaneously resolve. 
Pentoxifylline (15–25 mg/kg po q8–12 h) is effective 
for many cases6 (note: generic forms of this drug have 
been less effective than the name brand Trental®6). 
Oral vitamin E (200–800 IU/day) or marine lipid 

supplements may provide some improvement in 
the skin but not the muscle lesions.3 Prednisolone 
(1 mg/kg po q24 h) can be used for the treatment of 
lesions when they flare, but is not recommended for 
long-term therapy. Prolonged use of prednisolone 
is discouraged because it may aggravate the muscle 
atrophy. Other treatments that may be effective 
include doxycycline/minocycline 5 mg/kg po q12 h 
with niacinamide, ciclosporin (modified; 5  mg/kg 
po q24–48 h), and topical tacrolimus 0.1% q12 h for 
localised lesions.1 (See  Immunosuppressive Drug 
Therapy Table, page 289, for more details and doses.)

Treatment will not usually result in complete 
resolution of lesions, because it minimises only the 
development of new lesions and lessens the severity 
of those present. The owners should be warned that 
scarred skin will not regrow hair. This is a heritable 
disease, and affected dogs and their offspring should 
not be used for breeding.

Key point
•• Genetic disease that can be managed but not cured.
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CANINE CONGENITAL 
ENDOCRINOPATHIES 
(Pituitary dwarfism)

Definition
Pituitary dwarfism is a hereditary hypopituitarism 
resulting in a failure of growth with variable coat and 
thyroidal, adrenocortical and gonadal abnormalities.

Aetiology and pathogenesis 
A pituitary gland cyst (Rathke’s cleft cyst), resulting 
in varying degrees of anterior pituitary insufficiency, 
is responsible for most cases. However, the condition 
has been described in dogs with either hypoplastic 
or normal anterior pituitary glands.1,2 The condition 
is inherited as a simple autosomal recessive muta-
tion of the LHX3 gene.3 Pituitary dwarfism is caused 
by growth hormone deficiency alone, or in combi-
nation with other hormone deficiencies (thyroid-
stimulating hormone [TSH], adrenocorticotrophic 
hormone [ACTH] and/or prolactin).

Clinical features
Pituitary dwarfism is seen primarily in German 
Shepherd dogs and Karelian Bear dogs (Fig. 10.8).4 
Affected dogs often appear normal during the first 
2–3 months of life, but then fail to grow and retain 
their puppy coat. Partial loss of the puppy coat then 
occurs, resulting in a bilateral symmetrical alope-
cia over the neck, caudolateral aspects of the thighs 
and, occasionally, the trunk. Secondary bacterial 
and/or yeast infections are common. Growth of 
primary hair is generally limited to the face and 
distal extremities. The skin becomes hyperpig-
mented, hypotonic and scaly, and comedones may 
develop. Gonadal status may be altered with testic-
ular atrophy occurring in males and anoestrus in 
females. Affected animals may also show evidence 
of personality changes such as aggressiveness and 
fear biting.1 Clinical signs of hypothyroidism and 
adrenocortical insufficiency will be seen if there 
is a lack of TSH or ACTH. With thyroid and/or 
steroid supplementation (if needed), the condition 

Fig. 10.8  Pituitary dwarfism with a 
puppy-like coat in a 4-year-old German 
Shepherd dog.
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is generally compatible with life, but most ani-
mals only live to age 3–8 years.5

Differential diagnoses
•• Congenital hypothyroidism.
•• Malnutrition.
•• Skeletal dysplasias.
•• Gonadal dysgenesis.
•• Severe metabolic diseases.
•• Congenital alopecias.
•• Demodex spp.
•• Dermatophytosis.

Diagnosis
The history and clinical findings are usually 
diagnostic of an endocrinopathy and highly sug-
gestive of pituitary dwarfism. There is a genetic 
test for mutation of the LHX3 gene available from 
several commercial labs. Affected dogs will fail 
to have an increase in plasma growth hormone 
levels (normal levels 1–2  ng/ml) after the injec-
tion of xylazine (0.1–0.3  mg/kg iv) or clonidine 
(0.01–0.03  mg/kg  iv). Low insulin growth fac-
tor 1 (IGF-1) levels are also seen in affected dogs. 
A thyroid panel shows a low TSH level and low 
thyroxine (T4) in those also affected with hypo-
thyroidism, and ACTH stimulations tests will 
be subnormal in dogs with hypoadrenocorticism. 
Computed tomography or magnetic resonance 
imaging may show a cyst in the pituitary fossa.

Treatment
Appropriate therapy for adrenocortical insuffi-
ciency and/or hypothyroidism, as well as secondary 
bacterial or yeast infections, should be instituted if 
necessary. There are many different ways to attempt 
to replace deficient growth hormone because canine 
or porcine (identical to canine) growth hormone is 
not available commercially. However, if available, 
the dose is 0.1–0.3  IU/kg sc three times weekly 
for 4–6 weeks.6 Improvement in the skin and hair 
will generally be noted within 6–8 weeks after any 
treatment is given. An increase in stature is gener-
ally not achieved unless therapy started very early, 
because the growth plates close rapidly. Bovine 
somatotrophin (10 IU sc q48 h for 30 days) can be 

tried with repeated treatment every 3 months to 
3 years.7 Repeated injections of bovine somatotro-
phin have the potential to result in hypersensitivity 
reactions or diabetes mellitus.6 Progestin therapy, 
which stimulates the mammary glands to produce 
growth hormone, has been used to induce hair 
regrowth and increase body weight and size. Either 
medroxyprogesterone acetate (2.5–5  mg/kg sc) or 
proligestone (10  mg/kg sc) can be administered 
every 3–6 weeks.8 Progestin therapy may induce 
diabetes mellitus, acromegaly and, in intact bitches, 
cystic endometrial hyperplasia and pyometra. 

Key point
•• A well-recognised disease, but very uncommon.
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ACRAL MUTILATION SYNDROME

Definition
Acral mutilation syndrome is a genetic disease seen in 
young dogs, which causes self-mutilation of the feet. 

Aetiology and pathogenesis
Acral mutilation syndrome is an autosomal recessive 
genetic mutation causing abnormalities in the sensory 
neurons of dogs. In tested English Cocker Spaniels 
in the UK (as of June 2016), 12% were heterozygous 
carriers and 3% were homozygous affected dogs.1

Clinical features
This disease has been reported in French Spaniels, 
English Pointers, German Short-haired Pointers, 
English Springer Spaniels and English Cocker 
Spaniels (Fig. 10.9). Other breeds may have similar 
symptoms but do not share the same genetic muta-
tion.2–4 The age of onset ranges from 2 months to 
12 months, and symptoms consist of licking, biting 
and self-mutilation of the feet to the point of digit 
loss. This is usually more severe in the hindlimbs. As 
this is a genetic disease, several littermates may be 
affected. Proprioception and motor abilities remain 
normal. Dogs do not limp on severely affected limbs 
even with open sores and broken phalanges.2–4

Differential diagnoses
•• There would be few other dermatoses that cause 

such dramatic clinical signs in such a young 
dog, especially when several members of a litter 
are affected. Acquired neuropathic disease 
is not usually seen in very young animals or 
littermates.

•• Fishing line, rubber bands, toxins, septicaemia 
or trauma may cause ischaemic necrosis and 
slough of the digits similar to this disease. 
Toxins and septicaemia would also cause necrosis 
of other distal appendages; constrictions or 
trauma would usually be restricted to one foot. 
All of these differentials would cause significant 
pain, whereas acral mutilation syndrome appears 
to be painless.

Diagnosis
The diagnosis is based on the history, physical exam 
and results of genetic testing. Dogs do not show a 
pain response to noxious stimulus applied to the 
digits. At necropsy, spinal sensory neurons have 
characteristic histopathological changes suggestive 
of decreased neuronal development and evidence of 
degeneration.2

Treatment
Breeding of genetic carriers is not recommended, 
and carriers can be easily tested for. Treatments are 
supportive only and include prevention of mutila-
tion by barriers (e.g. muzzles, wraps or Elizabethan 
collars). Infected lesions should be treated with 
topical or systemic antimicrobials as appropriate. 
Gabapentin, pregabalin and amantadine are not 
consistently effective. Most dogs are euthanised due 
to the poor prognosis of this disease.

Key point
•• Genetic disease with a poor prognosis.
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10.9

Fig. 10.9  Acral mutilation in a young English 
Springer Spaniel; the dog had a positive gene test for 
the condition (photo courtesy of Emma MacFarlane).
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CHAPTER 11

NODULAR DERMATOSES

GENERAL APPROACH TO NODULAR DERMATOSES

Nodular dermatoses may be a precursor to ulcerative 
dermatoses (see Chapter 7 for additional informa-
tion about ulcerative dermatoses). 

Some nodular dermatoses (such as sebaceous ade-
nomas, page 250, canine viral papillomas, page 252 
and cysts, page 251) may be diagnosed with a fine-
needle aspirate or physical exam alone. Other nod-
ular dermatoses represent more serious disease and 
require a biopsy for diagnosis. One of the most 

important things to remember when performing a 
biopsy of a nodule is to include subcutaneous tissue 
in the sample. Tissue should be obtained for culture 
and special histopathological stains should be per-
formed on biopsy specimens if a nodule is inflam-
matory (and not neoplastic) in nature. In addition, 
immunosuppressive therapy should be avoided until 
biopsy and/or culture has ruled out infectious disease 
(see Cryptococcosis, page 259 and Kerion, page 245). 

STERILE GRANULOMA/PYOGRANULOMA

Definition
Sterile granuloma/pyogranuloma syndrome is an 
uncommon immune-mediated disease characterised 
by skin nodules or plaques with characteristic histo-
pathological features.

Aetiology and pathogenesis
The pathogenesis of sterile granuloma/pyogranu-
loma syndrome is unknown. However, as no caus-
ative agents can be demonstrated and the lesions 
respond to immunomodulating drugs, an immune-
mediated process is suspected.1–3 In Spain and Italy, 
where leishmaniasis is endemic, Leishmania spp. 
DNA has been documented by polymerase chain 
reaction (PCR) and DNA sequencing in 20 of 35 
biopsies from dogs that were initially diagnosed as 
having sterile granuloma/pyogranuloma syndrome.4 
It is therefore important to eliminate Leishmania spp. 
and other infectious agents before concluding that 
these lesions are sterile.

Clinical features (Figs. 11.1–11.3)
Lesions consist of firm, non-pruritic (except in 
cats), non-painful, hairy to alopecic papules, 

11.1

Fig. 11.1  Symmetrical nodular sterile 
granulomas/pyogranulomas around the nasal 
planum in a Weimaraner.
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nodules and plaques that occur commonly on the 
head, particularly the bridge of the nose and the 
muzzle. Less frequently, lesions can appear on 
the pinna, neck, trunk and extremities.1–3 The 
syndrome can occur in any breed, but there is a 
predisposition for the Great Dane, Boxer, Golden 
Retriever, Collie and Weimaraner.1–3 There is no 
breed predisposition in cats.5

Differential diagnoses
•• Neoplasia.
•• Reactive histiocytosis or histiocytomas.
•• Bacterial infection: Nocardia spp., Actinomyces 

spp., fast and slow-growing mycobacterial 
organisms.

•• Fungal infection: Blastomyces spp., Coccidioides 
immitis, Histoplasma spp., cryptococci, Sporothrix 
spp., Basidiobolus and Conidiobolus spp., and 
dermatophyte kerions.

•• Other infections: Pythium and Lagenidium spp., 
Leishmania spp.

Diagnosis
The diagnosis is based on dermatohistopathol-
ogy, with special stains to rule out infectious 
agents and microbial cultures (tissue) to rule 
out anaerobic and aerobic bacteria, mycobacte-
ria and fungi. Serology and PCR may also be 
appropriate to help rule out infections with some 
organisms. 

Treatment
•• See Immunosuppressive Drug Therapy Table, 

page 289, for dosages. 
•• Doxycycline or minocycline 5 mg/kg po q12 h 

with niacinamide until resolution and tapering 
the frequency for maintenance.6

•• Ciclosporin 5–7 mg/kg po q24 h, tapering to 
every other day and then twice weekly after 
resolution.7

•• Prednisone or methylprednisolone 
(0.5–2 mg/kg po q12 h) may be administered 
and lesions generally resolve in 2–6 weeks. 
The dose can then be changed to alternate-
day and, over 8–10 weeks, be tapered to 
maintenance. 

•• Azathioprine (2 mg/kg po q24 h or q48 h) may 
be used along with glucocorticoids in refractory 
cases.3

•• The disease has been reported to spontaneously 
resolve without treatment.

Key point
•• This condition is generally controlled rather 

than cured. However, sterile granuloma/
pyogranuloma syndrome is typically quite 
responsive to therapy.

11.3

Fig. 11.3  Sterile granuloma/pyogranuloma causing 
diffuse inflammation and ulceration of the muzzle of a 
crossbred dog.

11.2

Fig. 11.2 Nodular sterile granuloma/pyogranuloma 
with early erosions on the dorsal trunk of a Great Dane.
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DERMATOPHYTE KERIONS 

Canine nodular dermatophytosis

Aetiology and pathogenesis
A dermatophyte kerion is caused by a granulomatous 
immune response to dermatophytic fungal infection 
in (primarily) dogs (see Dermatophytosis, page 115, 
for more details of subcutaneous nodular dermato-
phytosis in cats). The primary type of dermatophyte 
may vary regionally.1

Clinical features
Dermatophyte kerions are exudative, erythema-
tous, dome-shaped nodules of (most commonly) the 
haired skin near the nasal planum, head, neck and/or 
limbs. Dogs with kerions typically present with one 
to two lesions, but there can be multiple (Fig. 11.4).1 
The lesions are generally not pruritic.

Differential diagnoses
•• Sterile granuloma/pyogranuloma.
•• Histiocytic disease.
•• Neoplasia.
•• Demodicosis.
•• Staphylococcal folliculitis and furunculosis.
•• Other deep fungal infections.

Diagnosis
A history of direct contact or environmental exposure 
to a potentially infected animal (most commonly cats) 
along with characteristic clinical signs should give a 
strong suspicion for this disease. Skin scraping will rule 
out demodicosis. Cytology reveals pyogranulomatous 

inflammation, with or without bacterial involvement, 
and, if obtained from exudate expressed from the 
lesions, will often show fungal arthrospores.1 A fungal 
culture for diagnosis and speciation of dermatophyte 
should be performed, but a negative culture does not 
rule this condition out. A biopsy is diagnostic and helps 
rule out other diseases.

Treatment
The following management is for dogs (see 
Dermatophytosis, page 119 for more information on 
treatment of nodular dermatophytosis in cats). Lesions 
may resolve on their own without treatment,2 but 
this is unacceptable for most owners. Lesions can be 
treated with topical antifungals such as clotrimazole, 
miconazole or terbinafine creams q12 h. This is often 

11.4

Fig. 11.4  Dermatophyte kerions on the face of a dog.
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curative for localised disease. If the disease is extensive, 
oral antifungals such as itraconazole (5–10 mg/kg per 
day po with food, although the oral suspension should 
be given on fasting), or terbinafine (20–30 mg/kg po 
q12–24 h with food) should be added with the topical 
therapy until resolution, keeping in mind potential side 
effects from systemic antifungal therapy. Ketoconazole 
(10 mg/kg per day po with food) tends to have more 
gastrointestinal (GI) and hepatic side effects. Lesions 
typically resolve with therapy in 4–8 weeks.1

It is very unlikely that the dermatophyte infec-
tion will spread to a human or other animals from 
the dog’s skin lesions1,3 (probably because the infec-
tive spores are in very low numbers3). Generally, 
by the time dermatophyte kerions appear on a dog 
(1–3 weeks after exposure2), quarantining the dog 
from housemates or household family members 
is not likely to be useful unless there are specific 
risk factors for infection (e.g. immunosuppressed, 
Persian cats or multi-cat households). Bear in mind 
that lesions on the owner or other animals are more 

likely to occur after exposure to the original infec-
tive source or a fomite 1–3 weeks ago, so all should 
be monitored and appropriate treatments or preven-
tion performed (see Dermatophytosis, page 115, for 
more information).

Key point
•• Canine dermatophyte kerions can be striking in 

appearance but contain very few infective fungal 
spores and respond well to treatment.
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HISTIOCYTIC NEOPLASIA

Definition
Histiocytes can accumulate in the skin and internal 
organs. A variety of histiocytic conditions may result 
and are differentiated based on extent of disease and 
neoplastic potential.

Aetiology and pathogenesis
Cutaneous histiocytoma is a benign nodular prolif-
eration of Langerhans’ cells. Cutaneous histiocy-
tosis and systemic histiocytosis are non-cancerous 
proliferations of perivascular dermal dendritic cells. 
Histiocytic sarcomas arise from dendritic cells of the 
synovial lining of joints. The breed incidence of sys-
temic histiocytosis and histiocytic sarcoma indicates 
that there is a genetic susceptibility. 

Clinical features
Cutaneous histiocytomas are common tumours, 
usually seen in dogs aged <3 years,1 although they 
can be seen in older immunosuppressed dogs. They 
are typically solitary, small, non-pruritic, non-
painful nodules most commonly on the head, ears, 
neck and limbs). They frequently ulcerate, but in 

most this precedes rapid resolution.1 Ulcerated nod-
ules can become infected or a focus for self-trauma. 
Most solitary lesions resolve within 1–2 months of 
presentation. Local lymph nodes can be affected, 
but these cases will still eventually resolve (although 
rarely this may take many months).1 

Cutaneous Langerhans’ cell histiocytosis is 
seen most commonly in Shar Peis. This is a con-
dition of multiple rapidly growing, often ulcerated 
histiocytomas with a worse prognosis than solitary 
lesions because some of these cases do not have 
spontaneous regression and have eventual lymph 
node, lung and internal organ involvement.2 About 
50% of dogs with this condition are euthanised due 
to extensive ulceration or systemic spread.2

Cutaneous histiocytosis is typically associated 
with one or more firm nodules or plaques, especially 
around the head, neck, perineum and extremities 
(Figs. 11.5–11.7). They can be hairy or alopecic and 
erythematous, but are usually non-painful and non-
pruritic. More advanced lesions may undergo central 
necrosis and scarring. There is no apparent age (range 
3–9 years), breed or sex predisposition. Spontaneous 
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remission and reoccurrence may occur,2 but most cases 
wax and wane without remission. The prognosis is good 
but needs to be differentiated from systemic histiocyto-
sis, which has similar skin lesions but a worse prognosis.

Systemic histiocytosis is most commonly seen in 
Bernese Mountain dogs, but also in other breeds includ-
ing the Golden Retriever, Labrador Retriever, Boxer 
and Rottweiler. It usually affects adults (4–7  years), 
but there is no sex predisposition. Skin lesions are 
similar to those of cutaneous histiocytosis (see above), 
but there may also be involvement of the conjunctiva 
(Fig.  11.8), sclera, retrobulbar tissues, nasal cavity, 
lymph nodes and internal organs, including the liver, 
spleen, lungs and bone marrow. The course of the dis-
ease is prolonged, and the prognosis is guarded; most 
dogs eventually succumb to the disease.3 

Localised histiocytic sarcomas are focal, rapidly 
growing and aggressive tumours. They are usually 
seen in Bernese Mountain dogs, Flat Coat Retrievers, 

Golden Retrievers, Labradors and Rottweilers, but 
other breeds can be affected. There is no age or sex 
predisposition.4 The lesions tend to affect the skin, 
subcutis and deeper tissues on the extremities, often 
near joints. Despite the local appearance, most of 
these tumours have already spread and survival times 
average about 5 months from diagnosis.5

Disseminated histiocytic sarcoma is most widely 
recognised in Bernese Mountain dogs, but  has been 
seen in other breeds including Golden Retrievers, 
Labrador Retrievers and Rottweilers. There is no age 
or sex predisposition. This condition is primarily of 
the internal organs (primary sites are lungs and spleen) 
and sometimes spread to the skin. Most dogs present 
with an acute history of lethargy, anorexia, anaemia 
and weight loss, and other clinical signs depending 
on the organs affected.4 In one study of Bernese 
Mountain dogs, median survival time was 30 days from 
presentation; <10% live longer than 4 months.6

11.8

Fig. 11.8  Third eyelid protrusion, conjunctival 
swelling and conjunctivitis in a Border Collie with 
systemic histiocytosis.

11.5 11.6

Figs. 11.5, 11.6  Swollen nose (Fig. 11.5) and erythematous nodules on the pinna (Fig. 11.6) of a Yorkshire 
Terrier with cutaneous histiocytosis.

11.7

Fig. 11.7  Histiocytoma on the elbow of a dog; it 
resolved spontaneously over 2 months.
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Differential diagnoses
•• Bacterial, mycobacterial or fungal granuloma.
•• Other cutaneous neoplasia such as nodular 

epitheliotrophic lymphoma.
•• Foreign body granuloma.
•• Sterile granuloma/pyogranuloma syndrome.

Diagnostic tests
Aspirates of nodules may reveal atypical histiocytes 
(Fig. 11.9). Lymphocytes are typically present in histio-
cytomas undergoing regression, but their presence does 
not indicate regression in the other histiocytic diseases. 
Neutrophils and bacteria may be present in ulcerated 
lesions. Biopsy and histopathology with special stains 
to rule out infectious agents and immunophenotyp-
ing to confirm cell type is recommended to confirm 
the diagnosis. For all cases except a solitary histiocy-
toma, a thorough physical examination, ocular and reti-
nal examination should be performed, and full blood 
panel, aspirates of local lymph nodes, ultrasonography 
of the abdomen and chest radiographs be considered to 
determine whether there is systemic involvement. 

Treatment
•• Most histiocytomas resolve spontaneously within 

3 months.7 Immunosuppressive drugs that inhibit 
lymphocyte function may interfere with regression 
and should be decreased or discontinued if possible. 
Surgical excision is usually curative for ulcerated 
and/or persistent nodules. 

•• For cutaneous Langerhans’ cell histiocytosis, 
there are no reported consistently helpful 

treatments; the lesions may spontaneously resolve 
over many months, but about 50% of dogs 
are euthanised due to the disease.2 Lomustine 
(CCNU) has been used with some success.2 There 
is a report of griseofulvin being helpful in a puppy.8

•• For cutaneous histiocytosis, treatment is 
typically lifelong. Minocycline or doxycycline 
at 5–10 mg/kg q12 h with niacinamide is often 
effective.9 It may take several weeks for resolution. 
Ciclosporin (modified) at 5–7 mg/kg po q24 h is 
another option,3,9 and it may take several weeks for 
resolution. Leflunomide has been also reported to 
be effective.3 If those options are not available or 
not tolerated, prednisone or methylprednisolone at 
1–2 mg/kg per day is can be used, although animals 
should be carefully monitored for side effects with 
daily long-term use.9 The dose should be tapered 
to the lowest alternate-day dose possible. Where 
necessary, steroids can be combined with other 
immunomodulating and immunosuppressive 
agents. (See Immunosuppressive Drug Therapy 
Table, page 289, for dosages.) 

•• Treatment for systemic histiocytosis is similar to 
that for cutaneous histiocytosis, but the prognosis 
is more guarded because most dogs seem to 
eventually succumb to systemic involvement.3 It 
is probably best to start aggressive treatment with 
ciclosporin, leflunomide or CCNU. 

•• The prognosis for histiocytic sarcoma, whether 
localised or disseminated, is very poor, because 
metastasis to local lymph nodes or internal organs is 
very common. Wide surgical resection, sometimes 
requiring amputation, has been curative in some 
localised cases without metastases.4 However, 
another study showed that 10 of 11 dogs with 
what appeared to be local disease did have eventual 
metastases, and of 18 dogs in the study, none lived 
longer than 16 months after diagnosis. No matter 
what the treatment, the average time to death was 
5 months.5 CCNU chemotherapy appears to be 
helpful to achieve partial and short-term remissions 
in about 30% of local or disseminated cases.10 

Histiocytic proliferative 
diseases in cats
Feline progressive dendritic cell histiocytosis 
is rare and appears to be a slowly progressive indo-
lent form of histiocytic sarcoma. Nodules are first 

11.9

Fig. 11.9  Atypical histiocytes in an aspirate from an 
histiocytoma.
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noticed on the head, neck or lower limbs. Over time, 
more nodules appear and may ulcerate and coalesce. 
Eventually internal organs are involved. There do 
not seem to be effective therapies.11

Key points
•• Biopsy and histopathological examination are 

critical for diagnosis.
•• The prognosis is good for cutaneous 

histiocytosis and histiocytoma.
•• The prognosis for systemic histiocytosis and 

histiocytic sarcoma is poor.
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CANINE EOSINOPHILIC GRANULOMA 

Definition
Canine eosinophilic granuloma is a rare syndrome 
in which nodules or plaques with a characteristic 
histopathological pattern develop in the skin, oral 
mucosa or external ear canal. 

Aetiology and pathogenesis
Canine eosinophilic granuloma appears to be a 
hypersensitivity reaction. The precipitating cause 
is unknown in many instances, but some cases may 
be hypersensitivity reactions to arthropod bites or 
insect stings.1–4

Clinical features
Siberian Huskies and Cavalier King Charles Spaniels 
are predisposed, but the condition has been reported 
in other breeds.1–8 Dogs tend to be males and aged 
<3  years. Lesions occur more frequently in the oral 
cavity, especially on the lateral or ventral surface of the 
tongue. Oral lesions are friable, bleed easily and often 
become ulcerated.3,4,8 Skin lesions consist of solitary or 
grouped erythematous papules, nodules or plaques on 
the pinna, muzzle, nasal planum, neck, axilla, flank, 
prepuce, scrotum or ventral abdomen (Fig. 11.10).1,2,4,6,7

11.10

Fig. 11.10  Multiple eosinophilic granulomas in a 
German Shepherd dog. These were associated with a 
mosquito bite hypersensitivity.
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Differential diagnoses
•• Foreign body granulomas.
•• Neoplasia.
•• Bacterial or fungal granulomas.
•• Sterile granuloma and pyogranuloma.
•• Histiocytic lesions.

Diagnosis
The diagnosis is based on biopsy, cytology and 
dermatohistopathology.

Treatment
Small solitary lesions may regress spontaneously.3,5,7 
Methylprednisolone (0.8–1.6 mg/kg po q24 h) or pred-
nisone (1–2  mg/kg po q12  h) may be given. Lesions 
generally resolve in 2–4 weeks, after which the dose can 
be changed to alternate-day administration and tapered. 
Some dogs may need ongoing therapy, but most need 
treatment only during a flare. Insect repellents can be 
considered where insect bites are thought to be a trigger. 

Key point
•• Canine eosinophilic granuloma is diagnosed by 

biopsy and responds well to corticosteroid therapy.
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SEBACEOUS GLAND TUMOURS – BENIGN 

Including nodular sebaceous hyperplasia, sebaceous 
adenomas and sebaceous epitheliomas

Definition
Sebaceous tumours are caused by abnormal growth 
of sebaceous glandular tissue; sebaceous adenomas 
and sebaceous epitheliomas are likely to start as nod-
ular sebaceous hyperplasia. 

Aetiology and pathogenesis
The underlying trigger for this abnormal growth of 
sebocytes is not known, although certain breeds of dogs 
(Cocker Spaniels, Poodles) appear to be predisposed 
and there is evidence that androgens may be involved.1

Clinical features
Sebaceous gland tumours are common in dogs and rare 
in cats.2 They can be found on almost all areas of the 
body. Lesions are pinkish/yellowish/whitish, firm, alo-
pecic, warty and multi-nodular or plaque like, hyperker-
atotic and greasy (Fig. 11.11). They may be pruritic and 
may ulcerate and bleed easily when the pet scratches 
them or during grooming. The ulceration and sebor-
rhoea may result in secondary Malassezia or staphylo-
coccal infection. Some dogs develop very large numbers 
of tumours. Affected dogs commonly have concurrent 
meibomian gland adenomas on their eyelids. 

Differential diagnoses
•• Large ulcerated lesions may be sebaceous carcinoma.
•• Other neoplasia.
•• Viral papillomas.

11.11

Fig. 11.11  Sebaceous adenoma in an older small 
breed dog.
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Diagnosis
These lesions are usually visually distinctive. 
Cytology may reveal secondary yeast or bacterial 
infections and fine-needle aspirates may show seba-
ceous cells. Histopathology is diagnostic.

Treatment
If lesions are not ulcerated or bothersome, they can be 
observed without treatment. Surgical excision is cura-
tive if all abnormal tissue is removed. Ulcerated or 
locally aggressive lesions should have margins obtained 
due to higher likelihood of a carcinoma. Recurrence 
in the same location is rare with complete removal, 
but new lesions developing elsewhere is common. 
CO2 laser ablation or cautery under sedation and local 
or general anaesthesia is quick and effective where there 
are multiple masses and/or sites that would be difficult 

for surgical excision and closure. Topical application of 
products containing nitric acid, acetic acid, oxalic acid, 
lactic acid and zinc nitrate has also been described. 

Key point
•• Removal or ablation is curative, but there is no 

known prevention for the common recurrence of 
lesions elsewhere.
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FOLLICULAR AND APOCRINE CYSTS

Inclusion cysts, infundibular keratinising acanthoma 
or apocrine cysts

Aetiology and pathogenesis
Cysts are sac-like structures with an epithelial lin-
ing caused by abnormal growth of skin structures. 
As certain breeds seem to be predisposed, it is likely 
that there is a genetic predisposition in many cases.

Clinical features
Follicular cysts are firm intradermal or subcu-
taneous nodules ranging from 0.2  cm × 2  cm in 

diameter (Fig. 11.12). There may be a large pore 
at the top, sometimes with exuding keratin, or no 
opening. The nodule may have a slight blue or yel-
low hue due to the  cyst contents. The cyst may 
rupture underneath the skin causing a draining 
tract and severe inflammation of the surrounding 
area. The contents of these cysts are thick, caseous 
and/or granular with a grey, yellow–white or tan 
colour (typically ‘porridge-like’).

Infundibular keratinising acanthomas (IKAs) are 
follicular cysts that may be multiple and problematic 
in dogs (Fig. 11.13). They are 0.5- to 4.0-cm nodules 

11.12

Fig. 11.12  Large follicular inclusion cyst on a 
dog’s tail.

11.13

Fig. 11.13 Early infundibular keratinising acanthoma; 
these lesions often enlarge, rupture and drain a 
porridge-like material.
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with a visible central pore that often has protruding 
keratin, which forms cutaneous horns. Some IKAs are 
deep and do not open onto the skin surface. IKAs are 
located primarily on the dorsal neck and trunk, but can 
be anywhere. Norwegian Elkhounds, Lhasa Apsos, 
Pekingese, Yorkshire Terriers, old English Sheepdogs 
and German Shepherd dogs are predisposed to IKAs.1

Apocrine cysts are turgid or soft intradermal nod-
ules that are bluish coloured, thin walled and obvi-
ously fluid filled. They are usually on the head and 
neck, but may occur on the limbs and trunk. Usually 
the fluid is watery, clear and acellular. Ceruminous 
adenomas and cysts are found inside and around the 
ears or on the head of cats and are filled with brown 
acellular material (see page 279). 

Differential diagnoses
•• Abscess.
•• Deep fungal or bacterial infection.
•• Panniculitis.
•• Cutaneous neoplasia.
•• Cuterebra spp. infestation.

Diagnosis
Aspiration cytology usually reveals amorphic 
keratinaceous and sebaceous debris, sometimes 
with cholesterol crystals and intact keratinocytes. 
Neutrophils and bacteria may be present in inflamed 

and infected lesions. Histopathological examination 
of excised samples will confirm the clinical diagnosis 
and exclude epidermal or follicular neoplasia.

Treatment
Observation without treatment is certainly an option 
for most of these lesions. Lancing and removal of cys-
tic debris alone are not curative, and squeezing these 
lesions often causes rupture under the skin, result-
ing in severe inflammation. Surgical excision is cura-
tive, although affected animals tend to produce new 
lesions in due course. Antibiotics may be necessary if 
lesions become infected. Systemic retinoids such as 
isotretinoin (1–2 mg/kg po q24 h) or vitamin A (800–
100 IU/kg per day) may help in cases with multiple 
IKAs.2 These drugs tend to prevent development of 
new lesions and result in regression of small lesions, 
but often have little effect on larger lesions.

Key point
•• Do not be tempted to squeeze the cysts.
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VIRAL PAPILLOMATOSIS – CANINE 

Definition
Papillomatosis is a typically nodular proliferation of 
epithelial cells caused by papillomavirus.

Aetiology and pathogenesis
Papillomaviruses are contagious and are introduced 
through lesions in the skin. Epithelial proliferation 
is noticed by 4–6 weeks postinfection.1 Young, social 
and immunosuppressed dogs are at increased risk of 
infection. Currently, 14 different canine papilloma-
viruses have been discovered (CPV1–14).2

Clinical features
Viral papillomas are widely variable in appearance. In 
dogs, typically there is a rapid appearance of papular, 
nodular, verrucous, fimbriated, donut-like or plaque-like 

lesions on the skin or mucous membranes. Most lesions 
are not painful unless on the feet, when infected or if 
traumatised. Lesions can vary from solitary and pinpoint 
to large and numerous. There are several different clini-
cal presentations of papillomavirus infections in dogs:

•• Oral papillomas are the most common 
type. CPV1 typically causes depigmented 
shiny plaques on the oral or ocular mucosa, 
tongue, palate, nares or lips, which progress to 
nodular fimbriated or cauliflower-like masses 
(Fig. 11.14). Neoplastic transformation has 
been reported with non-regressing lesions. This 
virus can infect non-mucocutaneous areas of 
skin in immunosuppressed individuals.3 Most 
spontaneously regress over 1–3 months.
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•• Cutaneous inverted papillomas are 1- to 2-cm 
raised, smooth, firm lesions with a central pore 
that often have a donut or cup shape, but can 
appear as small smooth nodules. They are mostly 
found on the ventral abdomen but can be seen in 
multiple locations such as the limbs, head, neck 
and interdigitally.4,5 Most spontaneously regress.

•• Papillomavirus pigmented plaques are most 
commonly seen in Miniature Schnauzers 
and Pugs, but can be seen in many breeds 
(Fig. 11.15).6 These manifest as darkly 
pigmented plaques with a rough surface and 
are usually found on the ventrum. Neoplastic 
transformation has been reported as a rare 
sequela in several breeds,7–9 but never in the 
Pug.10 They can occasionally be pruritic. These 
lesions do not undergo spontaneous regression 
and surgical removal or close monitoring is 
warranted.

•• Digital/footpad papillomas – interdigital viral 
papillomas often appear and regress rapidly, 
generally within 2 weeks, although 2 months 
to remission has been reported (Fig. 11.16).11 If 
they do not regress quickly, a cutaneous horn 
may form that resembles a toenail. Weight 
bearing on these lesions can be very painful. 
Surgical removal or CO2 laser ablation appears 
to be curative for footpad lesions.12 If persistent 
for many months, digital papillomas may 
transform to squamous cell carcinoma.13

•• New research has associated some footpad 
corns in Greyhounds (see page 226) with 
papillomaviruses.

Differential diagnoses
•• Sebaceous adenomas.
•• Hair follicle tumours.
•• Cutaneous horns.
•• Melanocytic neoplasias.
•• Squamous cell carcinoma.
•• Benign pigmented macule (lentigo).

Diagnosis
The diagnosis may be based on history and clinical 
appearance of lesions. Excision and histopathologi-
cal examination are diagnostic and often curative for 
solitary lesions.

11.16

Fig. 11.16  Two viral papillomas on the footpad of 
a dog.

11.14

Fig. 11.14  Multiple viral papillomas on the oral 
mucosa of a dog undergoing chemotherapy.

11.15

Fig. 11.15  Multiple papillomavirus pigmented 
plaques in a German Short-haired Pointer.
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Treatment
Most papillomavirus infections spontaneously 
resolve over weeks to months. Neoplastic transfor-
mation of non-regressing papillomavirus lesions has 
been reported with many strains of the virus.14

•• Observation is the best treatment, because 
only a small proportion of papillomas do not 
spontaneously regress eventually. However, 
pigmented plaques typically do not regress.10,15 
Immunosuppressive therapy must be stopped 
to permit spontaneous regression, although 
prednisone therapy does not inhibit spontaneous 
regression except at high doses (above 2mg/kg 
per day).16

•• Interferon should be considered if lesions are 
still progressive after 3 months, if the pet is on 
immunosuppressive therapy that cannot be 
stopped or if the lesions are causing severe pain 
or disability. There is a report of resolution of 
severe oral papillomatosis in a dog given 1 MU/kg 
recombinant feline interferon-ω by subcutaneous 
injection once daily for 5 consecutive days and 
the 5-day treatment was repeated 14 days later.17 
Interferon-α-2b has been used orally at an 
anecdotal dose of 20 000 IU/day po. Lesions often 
rapidly diminish 2–3 weeks post-treatment. There 
are no studies of oral interferon for the treatment 
of papillomas in dogs. Lower doses (as used in 
studies of other diseases18) are anecdotally not 
as effective for papillomas. There is a report of 
interferon-α-2A used to treat viral plaques, and it 
was somewhat helpful at 1000 IU daily po.9 Side 
effects are GI, general lethargy or slight fever; 
these symptoms rapidly disappear on stopping 
the medication. Clients should be warned that 
interferon is not an approved therapy and long-
term side effects are not known.

•• Physical removal with surgery, laser or cryotherapy 
may be curative with solitary lesions and is the 
treatment of choice for pigmented papillomavirus 
plaques. Surgical removal is less helpful for 
multiple papillomavirus lesions because viral 
particles are widespread in the surrounding 
keratinocytes and recurrence is common. 

•• Imiquimod topically may be helpful for 
regression of some types of papillomavirus 
infections.6 It would be used two to three 

times a week until complete resolution. The 
papillomas and surrounding skin may become 
severely inflamed before resolution. The dog 
should wear an Elizabethan (e-)collar to prevent 
licking of the medication, and owners should 
avoid contact with the medication.

•• Topical application of products containing nitric 
acid, acetic acid, oxalic acid, lactic acid and zinc 
nitrate has also been described.

Key point
•• A common condition that usually resolves 

spontaneously.
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VIRAL PAPILLOMATOSIS – FELINE 

Feline fibropapillomas (feline sarcoids), feline viral 
plaques, feline bowenoid in-situ carcinomas or feline 
multi-centric squamous cell carcinomas

Definition
Papillomatosis is a crusting, plaque or nodular prolif-
eration of epithelial cells caused by papillomavirus. 

Aetiology and pathogenesis
Papillomaviruses are contagious and are introduced 
through lesions in the skin; epithelial prolifera-
tion is noticed by 4–6 weeks after infection.1 Feline 
papillomavirus 1 and 2 have been found in viral 
plaques, bowenoid lesions and cutaneous squamous 
cell carcinomas in cats,2 but not in oral squamous 
cell carcinomas.3 Bovine papillomavirus-1 has been 
found in feline fibropapillomas.4,5

Clinical features
There are three distinct clinical appearances of pap-
illomaviruses in cats:

Feline fibropapillomas (feline sarcoid) lesions 
are firm, alopecic, sometimes ulcerated, nodules or 
small plaques <2 cm, found on the head (lips, nos-
trils, eyelids, ears), neck, limbs and digits of (most 
commonly) young cats (<5 years old) that have expo-
sure to the outdoors and often to cattle (Fig. 11.17).5,6 
Local recurrence after removal is common.5

Feline viral plaques are oval or elongated plaques 
that are scaly and may be pigmented (Fig.  11.18). 
These lesions are more often seen in older cats or 

with poor immune function, and may be associated 
with Demodex mites. These lesions may eventuate to 
bowenoid in-situ carcinoma or multi-centric squamous 
cell carcinoma with chronicity, so all three lesions may 
be present on one cat.2

Feline oral papillomatosis is rare and appears as 
small flat plaques on the tongue.7

11.17

Fig. 11.17  Feline sarcoid.

11.18

Fig. 11.18  Papillomaviral plaque on a 14-year-old cat.
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Differential diagnoses
•• Bowen’s disease.
•• Mycobacterial disease.
•• Deep fungal or bacterial disease.
•• Squamous cell carcinoma.
•• Other neoplasia.

Diagnosis
Biopsy and histopathology are usually necessary for 
definitive diagnosis of viral papilloma infection in cats.

Treatment
•• Spontaneous regression of papillomas typically 

occurs after the development of a cell-mediated 
immune response. However, feline viral plaques 
typically do not regress.

•• There are anecdotal reports for the use of 
interferon at 1.5–2 MU/m2 sc three times weekly 
for 4–8 weeks (2 weeks beyond clinical cure) or 
interferon-α at 30 U/cat po q24 h.6,8

•• Imiquimod cream (5%) can be applied topically 
q24–48 h until the lesions regress. An e-collar 
should be used to prevent ingestion by the cat.9,10 
Owners should avoid contact. 

•• Surgery, cautery or CO2 laser ablation can be 
considered for multiple viral plaques if topical 
and interferon therapy are not effective or 
tolerated. Fibropapillomas are frequently 
recurrent after surgical removal5 and can be very 
locally aggressive when disrupted.

Key point
•• Viral papillomatosis in cats is widely variable and 

may cause locally aggressive or neoplastic disease.
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FELINE EOSINOPHILIC GRANULOMA COMPLEX

See Chapter 2 for more details of these lesions with 
pruritic dermatitis in cats

Aetiology and pathogenesis
The eosinophilic granuloma complex (ECG) com-
prises three major forms: eosinophilic granu-
loma, eosinophilic ulcer and eosinophilic plaque.1,2 
These  have distinct clinical and histological fea-
tures, representing different reaction patterns to a 
variety of underlying causes. Local, uncontrolled 
recruitment of eosinophils results in the release 

of potent inflammatory mediators, which initiate 
ongoing inflammation.1,3 Underlying causes include 
adverse food reaction, flea or other insect hypersen-
sitivity, allergic dermatitis, ectoparasites or chronic 
self-trauma, but some cases remain idiopathic.2,3

Clinical features
Some cats suffer single episodes, others exhibit 
recurrent lesions and a few present with refractory 
lesions. Combinations of different lesions may be 
seen in an individual cat. 
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Linear eosinophilic granuloma
These are distinctly linear lesions that commonly 
affect the medial forelimbs and caudal thighs. They 
are more common in cats aged <2 years.1 The lesions 
may be alopecic or hairy and may appear whitish or 
erythematous under the skin. They are often associ-
ated with a circulating eosinophilia and allergic or 
parasitic diseases. Pruritus is variable. 

Chin granuloma
This rapid infiltration of eosinophils into the chin 
and lower lip causes a firm swelling, giving the cat 
a ‘pouting’ or ‘fat lip’ appearance (Fig. 11.19). The 
lesion is usually not ulcerated and does not appear to 
bother the cat. These often wax and wane and com-
monly resolve without treatment.

Eosinophilic plaques
Eosinophilic plaques are usually associated with 
pruritus, although this may not be evident from 
the history. These are well-circumscribed, ulcer-
ated, erythematous, moist lesions typically found on 
the ventral abdomen, medial thighs or caudal trunk 
(Figs. 11.20–11.23).1,2 Adjacent lesions may coalesce, 
presenting as very large, plaque-like or nodular areas. 

Eosinophilic or indolent ulcers
These are well-demarcated unilateral or bilateral 
ulcers, occurring at the philtrum of the upper lip or 

adjacent to the upper canine tooth (Fig. 11.24).1,2 
The periphery is raised and surrounds a pinkish to 
yellow ulcerated centre. Large lesions can be very 
destructive and deforming, but the lesions do not 
seem to be pruritic or overly painful. 

Differential diagnoses
•• Trauma.
•• Actinic dermatitis.
•• Cutaneous neoplasia, especially squamous cell 

carcinoma.

11.19

Fig. 11.19  Nodular eosinophilic granuloma on the 
lower lip of a cat. 

11.20

Fig. 11.20  Linear eosinophilic plaque on the caudal 
aspect of the forelimb in a cat.

11.21

Fig. 11.21  Extensive eosinophilic plaques on the 
ventral abdomen of a cat.

Ve
tB

oo
ks

.ir



Chapter 11258

•• Dermatophytosis.
•• Feline cowpox infection.
•• Calicivirus or herpesvirus infection.
•• Mycobacterial infection.
•• Deep fungal infection.
•• Immune-mediated diseases (drug reactions, 

pemphigus foliaceus, cutaneous lupus).

Diagnosis
The lesions are often very visually distinctive. Cytology 
shows high numbers of eosinophils, neutrophils and 
possibly bacterial infection. Biopsy is diagnostic.

Treatment
Ectoparasites must be ruled out with treatment trials. 
Simple monitoring is appropriate for non-pruritic or 
non-destructive lesions. ECG may resolve without 
treatment, but ulcerated or pruritic lesions should be 
treated. Clindamycin or amoxicillin/clavulanic acid 
alone have been useful to treat some cases of eosin-
ophilic ulcers of the lips and eosinophilic plaques 
of the skin that are associated with staphylococcal 
infection.4,5 See page 44 for more details of the man-
agement of allergic diseases in cats.

Key point
•• Common but not well-understood diseases, 

often related to allergic dermatitis.
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11.23

Fig. 11.23  Eosinophilic plaques, erosions and crusts 
in the vertical ear canal.

11.24

Fig. 11.24  Bilateral indolent ulcers in a cat with an 
adverse food reaction.

11.22

Fig. 11.22  Eosinophilic plaque affecting the 
interdigital skin.
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CRYPTOCOCCOSIS

Definition
Cryptococcosis is a deep mycotic disease resulting 
from infection with several cryptococci fungi.

Aetiology and pathogenesis 
Cryptococcus neoformans and C. gatii are saprophytic, 
small, budding yeasts with a global distribution. 
They are characterised by a mucoid, polysaccha-
ride capsule that can vary in size. The capsule helps 
to prevent desiccation and also prevents detection 
by the immune system of the mammalian host.1 
Although these organisms have been isolated from 
several sources (including soil), they are most fre-
quently associated with pigeon droppings, Eucalyptus 
spp. leaves and decaying vegetation. Based on cir-
cumstantial evidence, the most likely route of infec-
tion is through inhalation of airborne organisms.1,2 
They may be deposited in the upper respiratory 
tract, resulting in nasal granulomas, or proceed 
to the alveoli and induce pulmonary granulomas. 
Extension of infection from the respiratory tract 
occurs by local invasion through the cribriform 
plates to the central nervous system (CNS) or by 
haematogenous and lymphatic spread,1,3 Cutaneous 
infection via traumatic inoculation has also been 
proposed.4 Concurrent immunosuppressive dis-
eases (e.g. feline leukaemia virus [FeLV] or feline 
immunodeficiency virus [FIV] infection in cats and 
ehrlichiosis in dogs) have been associated with cryp-
tococcal infections. However, underlying diseases 
are uncommon in companion animals with crypto-
coccosis. Cryptococci will infect humans, but not 
normally via an animal host, and are therefore not 
considered a zoonosis.

Clinical features 
Cats
Cryptococcosis is the most frequently diagnosed 
deep mycotic infection in cats. There is no sex pre-
disposition,2,3 but young cats (2–3 years) may be 
predisposed. Signs of upper respiratory disease are 
most common and include a mucopurulent, serous 
or haemorrhagic, unilateral or bilateral chronic nasal 
discharge. Flesh-coloured, polyp-like masses in the 
nostrils or a firm, hard subcutaneous swelling over 

the bridge of the nose will be found in 70% of the 
cases with a nasal discharge. Skin lesions are pres-
ent in 40% of the cases and are usually papules or 
nodules that may be either fluctuant or firm and 
range from 1 mm to 10 mm in diameter (Fig. 11.25). 
Larger lesions often ulcerate, leaving a raw surface 
with a serous exudate (Fig. 11.26).2,4 Neurological 
signs occur in 25% of cases and may include depres-
sion, ataxia, circling, paresis, paralysis and seizures.1,3 
Ocular involvement (retinitis, optic neuritis, dilated 
pupils, blindness) occurs in a third of cases and is a 
marker for CNS involvement. Regional lymphade-
nopathy, malaise, anorexia or weight loss may occa-
sionally occur.1

11.26

Fig. 11.26  Ulcer on the tail of a cat with 
cryptococcosis (courtesy of Peter Forsythe).

11.25

Fig. 11.25  Ulcerated nodules on the nose and 
periocular skin of a cat with cryptococcosis (courtesy 
of Peter Forsythe).
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Dogs
Cryptococcosis is less frequently diagnosed in the 
dog than in the cat. Most dogs are under 4 years of 
age at diagnosis. Clinical signs related to ocular and 
CNS lesions are the most common abnormalities.3 
Skin lesions are rare in dogs, and most commonly 
consist of papules, nodules, ulcers, abscesses and 
draining tracts involving the nose, tongue, gums, 
lips, hard palate or nailbeds.3 

Differential diagnoses
•• Deep pyoderma and bacterial abscessation.
•• Other deep mycotic infections.
•• Cutaneous neoplasia.
•• Histiocytic lesions and sterile nodular 

granuloma and pyogranuloma (in dogs).

Diagnosis
Cytological examination of nasal or skin exudate 
or cerebrospinal fluid (CSF) and tissue aspirates 
generally reveals round to elliptical, 2- to 20-μm 
diameter organisms with a characteristic cap-
sule of variable thickness, which forms a clear or 
refractile halo (Fig.  11.27). The latex cryptococ-
cal antigen test (LCAT) is a method for detect-
ing capsular polysaccharide antigen in serum, 

urine and CSF. Titres parallel the severity of infec-
tion and may be used to monitor response to ther-
apy.1 Histopathological examination of excision or 
biopsy samples is diagnostic. Mayer’s mucicarmine 
will differentiate from other similar organisms.3

Treatment
An amphotericin B and flucytosine combination 
is considered optimal therapy for cryptococcal 
meningoencephalitis.3 Fluconazole (10 mg/kg q12 h 
for 2–4 months) is an option for outpatient mono-
therapy because it has ocular and CNS penetra-
tion. Itraconazole (10 mg/kg po q12 h) has also been 
reported to be effective. In addition ketoconazole 
can be used but tends to have more GI and hepatic 
side effects.3–6 Therapy should be continued for 
1–2 months beyond clinical resolution of lesions or 
until the antigen titres are negative. See Sykes and 
Malik3 for more in-depth details of treatment.

Key point
•• The presence of CNS disease negatively affects 

outcome and neurological damage may be 
permanent.
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11.27

Fig. 11.27  Cytology showing the typical thick-
walled capsule of the Cryptococcus organisms (courtesy 
of Peter Forsythe).
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CHAPTER 12

DISEASES OF ABNORMAL PIGMENTATION

GENERAL APPROACH TO ABNORMAL PIGMENTATION

Depigmentation flow chart (Fig. 12.1)

Depigmentation of the skin

Site of current or
past infection or

in�ammation

Thin,
hairless,

atrophic skin

•  Hair and skin are white
•  No in�ammation
•  No other lesions

VitiligoPostin�ammatory
depigmentation

•  Scarring/�brosis
•  Late ischaemic
   dermatopathy

Nose is a�ected:
•  Nasal arteritis, see page 228
•  Discoid lupus erythematosus,
   see page 229

Scaling, crusting, with or
without thick skin

•  Ischaemic dermatopathy,
   see page 238
•  Epitheliotrophic lymphoma,
   see page 38
•  Pemphigus foliaceus,
   see page 81
•  Leishmaniasis, see page 139
•  Vasculitis, see page 182
•  Uveodermatological 
   syndrome, see page 264

Nodule:
•  Milia
•  Calcium deposit
•  Viral papilloma,
   see page 252
•  Sebaceous hyperplasia,
   see page 250

Fig. 12.1  General approach to depigmentation.
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Hyperpigmentation flow chart (Fig. 12.2)

VITILIGO

Definition
Vitiligo is an acquired disorder characterised by 
selective destruction of melanocytes in skin and hair 
matrix cells; this results in leukoderma (depigmenta-
tion of skin) and leukotrichia (depigmentation of hair).

Aetiology and pathogenesis
Vitiligo is thought to result from an aberration of 
immune surveillance, which allows the development 
of antimelanocytic antibodies. These antibodies 
have been demonstrated in dogs and cats with vit-
iligo, but not in normal animals.1 Additional theories 
in humans revolve around the possibility that there 
is either a neurochemical mediator that destroys 
melanocytes or inhibits melanin production, or an 
intermediate metabolite in melanin synthesis that 
causes melanocyte destruction.2

Clinical features
There is a marked breed predisposition for vitiligo 
in the Belgian Tervuren. Other dogs that appear to 

be at increased risk include the German Shepherd 
dog, Rottweiler, and Doberman Pinscher. It has 
also been diagnosed in various other breeds and 
has been reported in Siamese cats.1,3 Vitiligo gen-
erally appears in young adulthood as asymptom-
atic, well-demarcated depigmented macules on the 
planum nasale, lips, muzzle, buccal mucosa and 
footpads (Figs. 12.3, 12.4). Leukoderma and, in 
some cases, leukotrichia occur in affected areas.4 
The progression of the lesions is variable, with 
lesions in some animals repigmenting whereas 
others have permanent depigmentation.4

Slowly progressive idiopathic depigmentation of 
the nose is common in dogs. Lay terms for this are 
‘Dudley nose’ and ‘snow nose’. There appears to be 
a predisposition for this in Golden Retrievers, yel-
low Labrador Retrievers, and Arctic breeds such 
as the Siberian Husky and Alaskan Malamute.3 
The nasal planum slowly turns brown and then 
pink. In contrast to vitiligo, the pigment change 
is usually diffuse and gradual, often depigmenting 

Hyperpigmentation of the skin

Site of current or past
infection/in�ammation:
•  In�ammatory
   hyperpigmentation
   (commonly due to infections,
   allergy and/or self-trauma)

Flat, not in�amed:
•  Lentigenes

Slight raised, scaly or rough plaques:
•  Papillomavirus plaques
   (viral pigmented plaque)
•  Acanthosis nigricans

Nodule:
•  Melanoma
•  Melanocytoma
•  Haemangioma
•  Haemangiosarcoma
•  Cyst

Comedones:
•  Demodicosis
•  Pressure points
•  Keratinisation defect
•  Hyperadrenocorticism

Di�use or symmetrical areas:
•  Hyperadrenocorticism
•  Hypothyroidism
•  Alopecia X
•  Flank alopecia
•  Tanning following alopecia
•  Ichthyosis

Fig. 12.2  General approach to hyperpigmentation.
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in the winter and repigmenting in the summer, 
and affects the nasal planum only. The underlying 
skin is normal with no evident signs of inflamma-
tion and the nose retains its normal ‘cobblestone’ 
appearance. Animals do not seem to be affected by 
the lesions. 

Sudden-onset depigmentation of the skin in older 
animals can be an early sign of epitheliotrophic lym-
phoma and should be investigated. Depigmentation 
with smoothing of the nasal planum is an early 
change in discoid lupus erythematosus. Pigment 
loss is a postinflammatory change in many immune-
mediated dermatoses, particularly lupus erythe-
matosus, and leishmaniasis, thermal and chemical 
injuries and traumatic scars. 

Differential diagnoses
•• Canine uveodermatological syndrome.
•• Cutaneous lupus erythematosus.
•• Dermatomyositis.
•• Epitheliotrophic lymphoma.
•• Systemic lupus erythematosus.

Diagnosis
The diagnosis is based on history, physical exami-
nation and microscopic examination of skin biopsy 
samples.

Treatment
There is no treatment that has been shown to be 
of benefit, although the disease is largely only cos-
metic. However, depigmented skin may need sun 
protection. 

Key point
•• Vitiligo is quite common – client education is 

important.
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12.4

Fig. 12.4  Patchy depigmentation of the pads in a 
Labrador with vitiligo.

12.3

Fig. 12.3  Loss of pigment from the oral mucosa and 
lips in a standard Poodle with vitiligo (courtesy of 
Jacques Fontaine).
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UVEODERMATOLOGICAL SYNDROME 
(Vogt–Koyanagi–Harada-like [VKH-like] syndrome)

Definition
Canine uveodermatological syndrome is a rare 
canine condition that is believed to be an immune-
mediated antimelanocyte disease resulting in ocular, 
dermal and hair abnormalities.1–4

Aetiology and pathogenesis
In humans with VKH syndrome there are antibodies 
and distinct subpopulations of cytotoxic T lympho-
cytes, with activity against components of melano-
cytes.3 Similar mechanisms have been proposed in 
dogs.1–3 In humans and Akitas there appears to be a 
genetic predisposition for this condition.5

Clinical features
This condition typically occurs in young to middle-
aged dogs. Breeds at risk include Akitas, Samoyeds, 

Siberian Huskies, Alaskan Malamutes, Chow Chows 
and their related cross-breeds.1,3 The syndrome has 
also been diagnosed in many other breeds. Ocular 
signs generally precede skin changes and consist of 
bilateral uveitis progressing to blindness (Fig. 12.5). 
Skin and hair abnormalities include leukoderma 
and leukotrichia of the eyelids, nasal planum, lips, 
scrotum, vulva, pads of the feet and scrotal and vul-
var areas. Variable degrees of erythema, ulceration 
and crusting may occur in the depigmented areas 
(Fig. 12.6).1,3 Depigmentation, erythema, and ero-
sions may occur in the oral cavity.6 The initial onset 
ranges from 13 months to 6  years of age.3 In con-
trast to humans, neurological signs are uncommon 
in dogs. 

12.6

Fig. 12.6  VKH-like syndrome in a Japanese Akita 
with alopecia, loss of pigment and ulceration of the 
nasal planum.

12.5

Fig. 12.5  Severe uveitis in a Japanese Akita with 
VKH-like syndrome; prompt treatment saved this 
dog’s sight.
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Differential diagnoses
•• Cutaneous lupus erythematosus.
•• Systemic lupus erythematosus.
•• Pemphigus foliaceus.
•• Pemphigus erythematosus.
•• Epitheliotrophic lymphoma.
•• Vitiligo.
•• Dermatomyositis.
•• Leishmaniasis.

Diagnosis
The diagnosis is based on the history, ophthal-
mic examination, physical examination and histo-
pathological examination of skin biopsy samples. 
Clinicians should be alert for the combination of 
ocular and skin disease because immediate therapy 
is often necessary to preserve eyesight – waiting for 
histopathological results may affect the outcome. 

Treatment
Aggressive topical ocular and oral immunosup-
pressive therapies are essential to preserve eye-
sight. Topical or subconjunctival corticosteroids 
and topical cycloplegics are beneficial in patients 
with anterior uveitis.3 Prednisolone, methylpred-
nisolone or prednisone (1–2  mg/kg po q12  h) is 
usually required to resolve the uveitis and derma-
tological lesions, and it is recommended to com-
bine steroid therapy with ciclosporin (5–7  mg/kg 
po q24 h). After resolution of lesions, the steroids 
should be tapered first to the lowest dose and fre-
quency that maintains remission. Tacrolimus 0.1% 
can be used to maintain remission in some dogs. 
The ciclosporin frequency can then be tapered for 
maintenance. Azathioprine (2 mg/kg po q24–48 h) 

or doxycycline/minocycline (5–10 mg/kg po q12 h) 
with niacinamide, in addition to other therapies, 
may be needed in cases that do not respond to 
ciclosporin. Even if the skin is well controlled, 
periodic evaluation for uveitis is necessary. (See 
Immunosuppressive Drug Therapy Table, page 
289, for dosages and other treatment options.)

Key point
•• This condition requires definitive diagnosis 

and aggressive treatment in order to prevent 
blindness.
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LENTIGENES

Aetiology and pathogenesis
A lentigo (plural lentigines) is a brown–black, circu-
lar, hyperpigmented macule or patch. Lentigenes are 
associated with increased numbers of melanocytes at 
the dermoepidermal junction, but there is no evi-
dence of focal proliferation or invasive behaviour. 
Lentigenes are common in orange and tortoiseshell 
cats.1 In dogs, these lesions are generally seen in 
older individuals.

Clinical features
In cats the lesions are first noted on the lips and 
most affected animals are under a year old. In most 
cats, these lesions eventually affect all mucous mem-
branes, eyelids, ears and the nasal planum, but are 
otherwise non-symptomatic (Fig. 12.7). 

Differential diagnoses
•• If solitary and raised, neoplasia such as 

melanoma is possible.
•• Papillomavirus pigmented plaques are seen in 

dogs and older cats.

Diagnosis
The clinical appearance of flat, non-inflamed lesions 
on the mucous membranes of young orange cats is 
highly suggestive and is usually sufficient to make a 
diagnosis. In older dogs, flat, smooth, non-inflamed 
greyish or brownish macules or patches are probably 
ageing changes. Multiple strongly pigmented scal-
ing plaques in dogs may be papillomavirus induced, 
and these have the potential for neoplastic change. 
Histopathological examination of biopsy samples 
will give a definitive diagnosis.

Treatment
Lentigenes in young cats and old dogs are purely 
cosmetic lesions that do not require therapy.

Key point
•• These are benign lesions. 
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12.7

Fig. 12.7  Lentigo simplex on the eyelids of an orange cat.
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CHAPTER 13

OTITIS

GENERAL APPROACH TO OTITIS

Cases of recurrent and chronic otitis invariably have primary, predisposing and perpetuating causes in addi-
tion to the secondary infection (Fig. 13.1).

OTITIS EXTERNA

Definition
Otitis externa is inflammation of the horizontal and/
or vertical ear canal with or without involvement of 
the pinna. Many primary, perpetuating and predis-
posing causes exist. Most cases are infected at presen-
tation, but the ears can be inflamed and not infected. 

Aetiology and pathogenesis
Infections in otitis externa are invariably secondary 
and most commonly involve commensal (e.g. staph-
ylococci and Malassezia spp.) or environmental 
(e.g. Pseudomonas spp.) organisms.

Every case of otitis externa will have a primary 
(underlying) cause. Primary causes of otitis externa 
include hypersensitivity, ectoparasites, foreign 
bodies, neoplasia, endocrinopathies, autoimmune 
disease and keratinisation disorders (Fig. 13.2).1 
Hypersensitivity (atopic dermatitis and/or food 
allergies), ectoparasites (Otodectes spp. and, less com-
monly, Demodex or Otobius ticks) and foreign bod-
ies are by far the most common primary causes of 
otitis externa. The only way to manage and prevent 
recurring otitis externa is to identify and manage the 
primary cause.

Identify and manage any predisposing 
causes:
Assess the extent and severity of the 
perpetuating disease
•  Thoroughly assess the ear canals and 
    tympanic membranes
•  Consider radiographs or CT scans

Otitis

•  Examine ear cytology for evidence 
   of bacteria and yeast
•  It is impossible to fully evaluate an 
   ear without cytology

Identify and treat the infection:

•  Examine the ear canal for ear mites, foreign bodies and tumours
•  Examine the tympanic membrane for signs of otitis media and primary secretory otitis media
•  The patient may require sedation to allow cleaning and a thorough otic exam
•  Consider the history and physical exam to determine likelihood of hypersensitivity
•  Endocrinopathies and autoimmune disease are uncommon causes of otitis and
   are accompanied by other physical exam �ndings

Determine the primary cause:

Fig. 13.1  Flow chart showing the approach to otitis. (CT, computed tomography.)
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Many cases of otitis externa will have a perpet-
uating (secondary) cause that prevents resolution.1 
Perpetuating causes include: maceration or irrita-
tion of canal epithelium from medication, altered 
epithelial migration, ceruminous hyperplasia with 
excessive cerumen and/or exudate production, 
oedema, hyperplasia and stenosis of the ear canals, 
calcification and otitis media. Failure to address all 
the perpetuating causes of otitis externa commonly 
results in relapsing chronic otitis. Perpetuating 
causes can change over the course of chronic otitis 
and will eventually lead to irreversible changes that 
require a total ear canal ablation. 

Predisposing factors must also be considered 
when managing otitis externa. Predisposing factors 
alone do not cause otitis, but combine with primary 
causes to make the animal more susceptible to  it. 
Predisposing causes include: narrow ear canals, 
excessive hair, pendulous pinnae, high density of 
ceruminous glands and excessive cerumen produc-
tion, hair plucking, and swimming and/or over-
cleaning that macerates the ear canal. Predisposing 
factors may not be easily countered or managed, but 
should alert clinicians to animals that will be more 
likely than others to have recurrent otitis.

Biofilms inhibit cleaning, prevent penetration 
and activity of antimicrobials and provide a protected 
reservoir of bacteria. They may also enhance the 
development of antimicrobial resistance, especially 

in gram-negative bacteria that acquire stepwise 
resistance mutations to concentration-dependent 
antibiotics. 

All the primary, predisposing and perpetuating 
causes must be identified and managed as well as 
the secondary infections for a successful long-term 
outcome. 

Clinical features
The clinical features will vary from individual to 
individual because of variation in primary cause, 
predisposing conditions, perpetuating factors, sec-
ondary infections and expression of the disease.2 
A few key points include:

•• Acute, unilateral otitis externa is common 
in dogs and typically reflects foreign body 
penetration. Acute, unilateral otitis externa is 
unusual in the cat.

•• Chronic unilateral otitis externa in the cat is 
often associated with neoplasia or inflammatory 
polyp formation, whereas bilateral otitis externa 
in the cat is most commonly associated with 
otodectic mange.

•• Bilateral otitis externa in the dog, particularly 
if recurrent, is highly suggestive of 
hypersensitivity (i.e. atopic dermatitis or 
cutaneous adverse food reaction). Atopic 
dermatitis and adverse food reactions can 
present with unilateral infected otitis, but the 
other ear is almost always also inflamed even if 
it is not infected. This still represents bilateral 
otitis – the clinical otitis may also affect each ear 
sequentially. Atopic dermatitis and food allergies 
show a characteristic diffuse erythema of the 
ventral pinnae and ear canals. 

•• Chronic otitis externa results in a quantitative 
(more bacteria) and qualitative (initially more 
gram-positive and eventually more gram-
negative bacteria) shift in microbial flora 
(Fig. 13.3).

•• Erythroceruminous otitis, with erythema, 
ceruminous discharge and pruritus is 
typically associated with a Malassezia and/or 
staphylococcal overgrowth (Fig. 13.4). 

•• Suppurative otitis, with erythema, ulceration, 
purulent discharge and pain, is typically 

13.2

Fig. 13.2  Severe otitis externa in a Cavalier King 
Charles Spaniel with a primary keratinisation disorder.
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associated with a gram-negative (most commonly 
Pseudomonas spp.) infection (Fig. 13.5). 

•• Moist suppurative otitis with a whitish granular 
discharge can be seen with maceration and/or 
contact reactions to medication. 

•• Pustules are rare on the concave aspect of the 
pinna and are often associated with pemphigus 
foliaceus or a medication reaction rather than 
superficial pyoderma.

•• Otitis media can cause depression, pain, head 
tilt, deafness and difficulty in eating, but most 
cases are difficult to distinguish from otitis 
externa alone.

•• Head tilt, ataxia, nystagmus and Horner’s 
syndrome are associated with severe otitis media 
and otitis interna, and should be treated as 
emergencies. 

•• Very firm, immobile ear canals are often 
irreversibly fibrosed and/or mineralised. 

•• Sedation of the animal and cleaning of the 
ear are often necessary to perform a thorough 
otoscopic evaluation in severe cases. 

•• The normal tympanic membrane should be 
translucent with radiating stria (Fig. 13.6). 

•• The tympanic membrane is more likely to be 
ruptured in suppurative otitis and where there is 
stenosis of the horizontal ear canal. 

13.3

Fig. 13.3  Chronic otitis externa in an atopic 
Miniature Schnauzer; there is erythema, 
lichenification, swelling, waxy discharge and stenosis 
of the ear canal opening. The red papule may be a 
chronically inflamed polyp or early neoplasia.

13.4

Fig. 13.4  The typical brown discharge that is 
often associated with Malassezia pachydermatis 
infection. The primary trigger in this case was an 
adverse food reaction.

13.5

Fig. 13.5  Extensive ulceration, purulent discharge 
and crusting in suppurative otitis associated with 
a Pseudomonas aeruginosa infection; it is important 
to remove all the discharge and matted hair during 
treatment.
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The nature of the discharge can indicate the type 
of otitis and infection (Table 13.1). 

The dried material at the opening of vertical ear 
canal can be misleading and the discharge should 
always be assessed by otoscopy or taking a sample 
from the ear canals. These findings are indicative only 
and cytology should be performed wherever possible. 

Diagnosis
A basic evaluation of the ear involves a thorough 
examination and ear cytology. 

Clinical examination
The clinician should examine the patient for 
evidence of Horner’s syndrome or vestibular neuri-
tis. The submandibular lymph nodes should be eval-
uated for enlargement. Jaw pain should be assessed. 
The canals should be palpated externally for signs of 
hyperplasia and mineralisation – healthy ears should 
be non-pruritic, non-painful, pliable and mobile. 
The pinnal–pedal reflex should be evaluated. The 
pinna, vertical canal and horizontal canal should be 
examined. Some patients may require sedation and 
cleaning to verify the presence or absence of a for-
eign body or tumour in the canal. 

The tympanic membrane may not be easily vis-
ible in diseased ears. This should not preclude 
treatment, although the possibility of a ruptured 
membrane should be considered. There are some 
clues to the position of the tympanic membrane. It 
sits just inside a short bony tube (the external audi-
tory meatus), which may be palpable with the oto-
scope tip. There are also some hairs that arise from 
the ventral ear canal at the insertion of the tympanic 
membrane. 

Cytology (Figs. 13.7–13.10)
Cytology is mandatory in all cases of otitis. It can 
effectively identify the most likely organisms in most 
cases. This is particularly useful in mixed infections, 

Table 13.1  �Nature of discharge from ear

Colour Dark brown Pale brown to grey Pale brown to yellow Yellow to green Dark green to black

Consistency Waxy and adherent Waxy to seborrhoeic Seborrhoeic to purulent Purulent Thick and slimy

Association Ceruminous otitis Malassezia spp. Staphylococci Pseudomonas spp. Biofilm

13.6

Fig. 13.6  Normal view of the tympanum.

Fig. 13.7  Otic cytology may reveal many leukocytes; 
in this case with a Pseudomonas infection there 
are numerous degenerate neutrophils – the inset 
shows intracellular rod bacteria (DiffQuik® stain, 
×400/×1000).

13.7
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where culture may identify several organisms with 
different susceptibility patterns. 

Cytology should be collected from the canal with 
swabs or curettes and examined microscopically. 
Mites can be found in material collected in mineral 
oil under low power (×40). Material air dried or heat 
fixed and stained with a modified Wright–Giemsa 
stain can be examined under high magnification 
(×400 or ×1000 oil immersion) to observe cells and 
microorganisms. The numbers of yeast, cocci, rods, 
neutrophils and epithelial cells should be quanti-
fied. Biofilms form variably thick veil-like material 
that may obscure bacteria and cells. Ear cytology is 
generally more sensitive and specific than culture to 
determine whether bacteria and/or yeast is present 
in the ear canal. 

Malassezia spp. and staphylococci are straightfor-
ward to identify and a good estimate of their prob-
able sensitivity can be made based on knowledge 
of local resistance patterns and previous treatment. 
Gram-negative bacteria are harder to differentiate 
on cytology alone, although Pseudomonas spp. are 
most common. 

Using bacterial culture and antimicrobial 
sensitivity testing
Bacterial culture and sensitivity testing are not neces-
sary in most cases of otitis externa and/or where topi-
cal therapy is used. However, it can help identify the 

bacteria involved in the infection. This can be useful 
for less common organisms that are hard to differ-
entiate on cytology, e.g. streptococci, enterococci, 
Escherichia coli, Klebsiella and Proteus spp., and coryne-
forms. Knowledge of their probable sensitivity patterns 
can help guide treatment choices.3–6 The susceptibil-
ity pattern of Pseudomonas spp. is harder to predict, 
although most first-time infections will be susceptible 
to aminoglycosides, polymyxin B, silver sulfadiazine 
and fluoroquinolones. However, Pseudomonas spp. read-
ily acquire resistance and most isolates from recurrent 
infections will be multi-drug resistant.

13.8

Fig. 13.8  Otic cytology showing a staphylococcal 
overgrowth (Diff-Quik® stain, ×400).

13.9

Fig. 13.9  Otic cytology showing a Malassezia 
overgrowth (Diff-Quik® stain, ×400).

13.10

Fig. 13.10  Otic cytology showing a mixed bacterial 
overgrowth – the thick, dark-staining, veil-like 
material is a mucoid biofilm (DiffQuik® stain, ×400).
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Great care must be taken in interpreting antibi-
otic susceptibility and resistance results because the 
susceptibility–resistance breakpoints are based on tis-
sue concentrations after systemic treatment. This does 
not necessarily mean that the bacteria are resistant to 
the antimicrobial, because sufficiently high levels may 
exceed the minimum inhibitory concentration (MIC). 
Sensitivity data are therefore very poorly predictive of 
the response to topical drugs because concentrations in 
the ear canal are much higher than in-vitro tests pre-
dict. The response to treatment is best assessed using 
clinical signs and cytology. Antibiotic sensitivity data 
can be used to predict the efficacy of systemic drugs, 
although the concentration in the ear tissues is often 
low and high doses are needed. No antibiotic with-
drawal time is needed before culture, although labora-
tories should be informed of recent or ongoing therapy. 

Treatment
Please refer to the corresponding chapters in this 
book for detailed information about treatment of the 
primary causes of otitis externa. In general, treat-
ment of otitis externa is most effective when an ear 
cleaner, steroid and antimicrobial are combined. 

Ear cleaning
Ear cleaning removes debris and microbes from 
the canal. Some ear cleaners have broad-spectrum 
antimicrobial activity. Very waxy or exudative ears 
should be cleaned daily during treatment. Ears that 
are less exudative can be cleaned less frequently, but 
at least once a week during treatment. Many types of 
ear cleaners are available.6 In many uncomplicated 
cases of otitis externa, the type of cleaner used may 
be less important than the actual act of cleaning the 
ears. It is important to demonstrate effective ear-
cleaning techniques to owners. 

Ceruminolytic and ceruminosolvent cleaners7 (i.e. 
propylene glycol, lanolin, glycerine, squalane, butyl-
ated hydroxytoluene, cocamidopropyl betaine and 
mineral oils) are useful for softening and removing 
dry waxy debris and/or wax plugs. Surfactant based ear 
cleaners (i.e. docusate sodium, calcium sulphosucci-
nate and similar detergents) are better in more sebor-
rhoeic ears and purulent ears. Tromethamine ethylene 
diaminetetraacetic acid/edetate disodium dihydrate 

(Tris-EDTA) has very little ceruminolytic or deter-
gent activity, but is soothing in ulcerated purulent ears 
and is safer if the tympanic membrane is ruptured. 
Astringents2 (i.e. isopropyl alcohol, boric acid, benzoic 
acid, salicylic acid, sulphur, aluminium acetate acetic 
acid and silicon dioxide) can help prevent maceration 
of the epithelial lining of the canal. Some astrin-
gents also have antimicrobial activity but acids and 
alcohols may irritate some animals. Antimicrobials7–9 

(i.e. p-chlorometaxylenol [PCMX], chlorhexidine and 
ketoconazole) are useful for treating and preventing 
infections. Tris-EDTA has little to no antimicrobial 
activity by itself, although high concentrations can 
potentiate the effect of antibiotics and chlorhexidine. 

Anti-inflammatory treatment
Steroids decrease inflammation in the ear, which 
speeds resolution of infection because infectious 
agents thrive in inflamed tissue. In addition, gluco-
corticoids (particularly dexamethasone) reverse the 
ototoxic effect of Pseudomonas infections. Steroids 
are not specifically analgesic, but reduction of the 
inflammation will reduce pain. However, specific 
analgesia should be considered in severe cases. 

Steroids can be administered as individual topical 
drops, or as a component of either an ear medica-
tion or an ear cleaner. Topical steroids are generally 
well tolerated, although dermal atrophy of the ear 
canal epithelium or iatrogenic Cushing’s syndrome 
can occur. These side effects are uncommon and can 
be minimised by reducing the frequency or potency 
of the steroid. Hydrocortisone is the least potent 
steroid. Mometasone and hydrocortisone aceponate 
are potent anti-inflammatory agents but are also 
the least likely to cause dermal atrophy. Prednisolone 
is a moderately potent steroid. Dexamethasone is a 
highly potent steroid – it is very effective and the 
injectable preparation can be administered as a topi-
cal drop for the ear. Fluocinolone is also a highly 
potent steroid and when combined with dimethyl 
sulphoxide (DMSO) it effectively reduces hyperplas-
tic epithelium. However, DMSO may be irritating 
to an ulcerated ear. Oral steroids are needed if the 
pet will not tolerate topical steroids, if the ear canal 
is stenosed or ulcerated, if otitis media is suspected 
and/or with generalised inflammatory skin disease. 
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Regular anti-inflammatory treatment is often 
required to prevent ongoing inflammation once the 
infection has been cleared (e.g. in atopic dermatitis). 
Otherwise this leads to a cycle of recurrent infection 
and chronic inflammation; the progressive patho-
logical changes and end-stage otitis may require sur-
gical intervention. The chronic inflammation makes 
each bout of infection harder to treat and repeated 
antimicrobial use may select for resistance. 

First-line topical antibiotic treatment 
(Table 13.2)
Many types of antimicrobials are available. In gen-
eral, topical antibiotics are more effective than oral 
antibiotics for resolving otitis externa. The high 
concentration (usually mg/ml) of the antimicrobial 
can overcome apparent antibiotic resistance – please 
note that susceptibility tests based on breakpoints 
established for systemic dosing (in μg/ml concentra-
tions) are poorly predictive of the outcome of topical 
treatment. It is important to use an adequate volume 
to penetrate into the ear canals – 1 ml is sufficient 

for most ears, but may be too much in very small 
animals and very large dogs may require more. 

The efficacy of concentration-dependent drugs 
(e.g. fluoroquinolones and aminoglycosides) depends 
on delivering concentrations of at least 10×MIC 
once daily. Time-dependent drugs (penicillins and 
cephalosporins) require concentrations above MIC 
for at least 70% of the dosing interval. This is read-
ily achieved with topical therapy, which achieves 
high local concentrations that probably persist in the 
absence of systemic metabolism. Most topical medi-
cation should be effective with once daily dosing, 
although some are licensed for twice daily administra-
tion. Concentrations of gentamicin were 3–15× and of 
miconazole 1.2–2× the MIC90 for canine otic isolates 
of staphylococci and Malassezia spp., respectively, 
10 days after a 5-day course of Easotic®. Levels of flo-
rfenicol and terbinafine are at least 1000× the MIC90 
for staphylococci and Malassezia spp. for the duration 
of treatment with two doses of Osurnia®. Two flor-
fenicol/terbinafine/betamethasone-containing prod-
ucts are licensed for one (Claro®) or two applications 
1 week apart (Osurnia®). This can be very useful in 
stenotic or painful ears where daily administration 
can be difficult. 

Topical antibiotic treatment of multi-drug-
resistant bacteria (Table 13.3)
If bacteria persist on cytology despite 2–3 weeks of 
appropriate treatment, then antibiotic resistance 
should be suspected. Other reasons for treatment 
failure include: polyps, neoplasia, foreign bod-
ies and other underlying conditions; debris, bio-
films and  failure to clean the ears; stenosis, otitis 
media  and other perpetuating factors; and poor 
compliance. Pseudomonas are inherently resistant to 
many antibiotics and they readily develop further 
resistance if treatment is ineffective. 

There is potential for systemic toxicity with sil-
ver sulfadiazine and aminoglycosides in extensively 
ulcerated ears. Systemic aminoglycosides can be 
nephrotoxic and renal function should be moni-
tored. Systemic fluoroquinolones can cause cartilage 
damage in dogs <12 months old (18 months in giant 
breeds), neurotoxicity at high doses and blindness in 
cats (especially with injectable enrofloxacin).

Table 13.2  First-line topical antibiotics

Gentamicin Broad-spectrum
Ototoxicity rare

Fluoroquinolones Broad-spectrum and effective against 
Pseudomonas spp.

Well tolerated
Additive activity with silver sulfadiazine 

against Pseudomonas spp.

Fusidic acid Gram-positive only
Synergistic with framycetin against 

gram-positive bacteria10

Florfenicol Broad-spectrum but not effective against 
Pseudomonas spp.

Polymyxin B Broad-spectrum and effective against 
Pseudomonas spp.

Inactivated by organic debris and needs a 
clean ear canal

Synergistic with miconazole against 
gram-negative bacteria

Potentially ototoxic

Neomycin Broad-spectrum but limited efficacy 
against Pseudomonas spp.

Can cause contact reactions and potentially 
ototoxic
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Systemic antibiotic therapy
Systemic therapy may be less effective in otitis 
externa because bacteria are present only in the 
external ear canal and cerumen, there is no inflam-
matory discharge and penetration to the lumen is 
poor. Systemic treatment is indicated when the ear 
canal cannot be treated topically (e.g. stenosis or 
compliance problems or if topical adverse reactions 
are suspected) and in otitis media. High doses of 
drugs with good tissue penetration (e.g. fluoroqui-
nolones) should be considered. (See Superficial pyo-
derma, page 72 and Otitis media, page 285 for more 
details.)

Antifungal therapy
Clotrimazole, miconazole, posiconazole, ketocon-
azole, nystatin and terbinafine are effective against 
Malassezia spp. Antifungals may be administered as 
individual topical drops, as a component of either 
an ear medication or an ear cleaner. Antifungal 
resistance appears to be becoming more common, 
but choosing an antifungal in a different class tends 
to be effective if this is suspected. Oral itraconazole 

(5  mg/kg  po  q24  h) or ketoconazole (5–10 mg/kg 
po q24 h) can be administered if systemic therapy 
is indicated. 

Treatment of biofilms and mucus
Biofilms can be physically broken up and removed 
by thorough flushing and aspiration. Topical 
Tris-EDTA and N-acetylcysteine can disrupt 
biofilms, facilitating their removal, and enhance 
penetration of antimicrobials. Systemic adminis-
tration of N-acetylcysteine is well tolerated, and 
can help dissolve biofilms in the middle ear and 
other mucous surfaces. Systemic N-acetyl cysteine 
and bromhexine can also liquefy mucus, facilitat-
ing drainage in cases of primary secretory oti-
tis media in dogs and feline otitis media due to 
inflammatory polyps. 

Tris-EDTA
Tris-EDTA damages bacterial cell walls and 
increases antibiotic efficacy, which can overcome 
partial resistance.13 It is best given 20–30 minutes 
before the antibiotic but can be coadministered. 

Table 13.3  Antibiotics useful in multi-drug-resistant infections11,12

ANTIBIOTIC REGIMEN

Ciprofloxacin 0.2% sol. 0.15–0.3 ml/ear q24 h

Enrofloxacin 15–20 mg/kg po q24 h; 2.5% injectable sol. diluted 1:4 with Tris-EDTA, saline or Epiotic® topically q24 h; 
22.7 mg/ml sol. 0.15–0.3 ml/ear q24 h

Marbofloxacin 5–8 mg/kg po q24 h; 1% injectable sol. diluted 1:4 with saline or Tris-EDTA topically q24 h; 2 mg/ml in 
Tris-EDTA 1 ml topically q24 h; 20 mg/ml sol. 0.15–0.3 ml/ear q24 h

Ofloxacin 0.3% 0.15–0.3 ml/ear q24 h

Pradofloxacin 5–8 mg/kg po q24 h

Carbenicillin 10–20 mg/kg iv q8 h

Clavulanate–ticarcillin* 15–40 mg/kg iv q8 h; 16 mg/ml in Tris-EDTA 1 ml topically q24 h; reconstituted injectable sol. 0.15–0.3 ml/
ear q12 h; 160 mg/ml sol. 0.15–0.3 ml/ear q12 h; potentially ototoxic

Ceftazidime* 25–50 mg/kg iv or sc q8 h; 10 mg/ml in Tris-EDTA 1 ml topically q24 h; 100 mg/ml 0.15–0.3 ml/ear q12 h

Silver sulfadiazine Dilute 0.1–0.5% in saline; additive activity with gentamicin and fluoroquinolones

Amikacin 10–15 mg/kg sc q24 h; 2 mg/ml in Tris-EDTA 1 ml topically q24 h; 50 mg/ml 0.15–0.3 ml/ear q24 h; 
susceptibility maintained if there is resistance to other aminoglycosides; potentially ototoxic

Gentamicin 5–10 mg/kg sc q24 h; 3.2 mg/ml in Tris-EDTA 1 ml topically q 24; ototoxicity rare

Tobramycin* Use eyedrops or 8 mg/ml injectable sol. 0.15–0.3 ml/ear q24 h; potentially ototoxic

* Reconstituted solution stable for up to 7 days at 4°C or for 1 month frozen.
iv, intravenous; po, by mouth; sc, subcutaneous; sol., solution.
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It  is  well tolerated and non-ototoxic. Tris-EDTA 
shows additive activity with chlorhexidine, gentami-
cin and fluoroquinolones at high concentrations.

Ear wicks
Polyvinyl acetate ear wicks can useful in certain 
cases. These are cut to size and inserted into the 
ear canal under anaesthesia, soaked with an anti-
biotic, Tris-EDTA and/or steroid solution and left 
for 3–10 days, applying the ear solution once daily. 
The wicks absorb discharge and draw the antibiotic 
solution into the ear canals. Steroid soaked wicks can 
resolve stenosis of the ear and prevent stenosis fol-
lowing sharp or laser surgery to remove polyps and 
other masses within the ear canal. They may prevent 
drainage from the middle ear in cases of discharging 
otitis media, however. Ear wicks are well tolerated 
provided that they are kept moist. 

Length of treatment
Acute uncomplicated cases of otitis externa usu-
ally resolve within 5–10 days. However, more com-
plex infections with chronic inflammatory changes, 
multi-drug-resistant bacteria and/or otitis media may 
require 2–3 weeks of treatment. Severe cases may 
require 6–8 weeks to fully resolve. Careful clinical 
examination and cytology are required to determine 
whether the ear infection has completely resolved. 

Long-term treatment
Ear infections will recur unless the underlying 
(primary) cause is treated. In some cases, i.e. atopy, 
the primary, perpetuating or predisposing factors for 
otitis cannot be eliminated or completely controlled. 
In these cases, continuous ear treatments are often 
effective. Regular ear cleaning with administration 
of a topical antifungal and/or steroid once to twice 
weekly will control inflammation and infection and 
prevent recurrence of the otitis. It is important to 
impress on owners the need for regular treatment 
even if the ears look normal. 

Key points
•• Ear cytology at every ear examination is 

essential to determine the status of the infection 
and to direct treatment. This is true even if the 
affected ear appears normal on exam.

•• Most cases of otitis externa require a 
combination of cleaning, steroid and 
antimicrobial to achieve resolution of infection.

•• Chronic and recurrent cases need thorough 
investigation and treatment to identify and 
manage primary conditions, predisposing 
factors, perpetuating changes and secondary 
infections. 
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enrofloxacin. Vet Dermatol 2009; 20: 51–59. 

13	 Pye CC, Singh A, Weese JS. Evaluation of the impact 
of tromethamine edetate disodium dihydrate on 
antimicrobial susceptibility of Pseudomonas aeruginosa 
in biofilm in vitro. Vet Dermatol 2014; 25: 120–123.

Further reading
Harvey RG, Paterson S. Otitis Externa: An Essential Guide 

to Diagnosis and Treatment. Abingdon, Oxon: CRC 
Press, 2014. 

Paterson S, Tobias K. Atlas of Ear Diseases of the Dog 
and Cat. Oxford: Wiley-Blackwell, 2013. 

OTIC FOREIGN BODY

Definition
Otic foreign bodies inappropriately occupy the ear 
canal of dogs and cats. Common types of foreign 
bodies include grass awns, hair and other organic 
debris. Malicious or accidental insertion of foreign 
objects is rare. Iatrogenic foreign material includes 
cotton wool, cotton bud tips and broken catheters 
or forceps. 

Aetiology and pathogenesis
Grass awns adhere to the coat when a dog or cat is 
outside. The funnel shape of the grass awn allows 
it to migrate into the ear canal, but it cannot eas-
ily come out on its own (Figs. 13.11, 13.12). The 
foreign body causes variable, acute, and sometimes 
extreme, pain and pruritus. Most cases are uni-
lateral, but bilateral foreign bodies can be  seen. 

Foreign bodies are a primary cause of otitis externa.1 
Secondary bacterial or yeast infection may result 
and perpetuate the otitis. In severe cases the for-
eign body may penetrate the tympanic membrane 
and cause otitis media. 

Clinical features
Otic foreign bodies generally present with acute-
onset head shaking and distress. Otic foreign bod-
ies may also present as a chronic otitis externa that 
is poorly responsive to treatment. Otoscopic exam 
will reveal variable amounts of brown, waxy debris 
and erythema; purulent exudates may be seen with 
secondary gram-negative infections. The foreign 
body should be visible on otoscopic exam and if 
the debris has been adequately removed.

13.11

Fig. 13.11  Foreign body in the horizontal ear canal 
of a dog with acute otitis externa.

13.12

Fig. 13.12  A grass seed removed by video-otoscopy.
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Differential diagnoses
The visualisation of the foreign body within the 
canal is diagnostic, and there are no other differ-
entials. Concurrent otic disease and perpetuating 
causes of otitis may be present.

Diagnosis
The dog or cat may need to be sedated or anaesthetised 
to allow complete visualisation of the ear canal. Ear 
cytology must be examined microscopically to detect 
the presence of secondary yeast or bacterial infection.

Treatment
The grass awn or other foreign body must be 
removed using forceps (i.e. alligator forceps through 
an operating head or video-otoscope) or via flushing. 
The canal can be flushed using a 5-Fr red rubber 
or plastic catheter attached to a syringe or irriga-
tion device. Tepid water or saline can be used as a 

flushing agent. Copious amounts of flushing may be 
necessary to dislodge the foreign body. Care should 
be taken to check that the foreign body has been 
completely removed: a single spike from a grass awn 
will be enough to perpetuate the problem. 

Oral and/or topical steroids may be necessary 
depending on the amount of erythema, pain and pru-
ritus present in the ear. Bacterial or yeast infections 
should be treated with topical products (see page 272 
for further details about treatment of bacterial or 
yeast otitis externa). 

Key point
•• Bacterial or yeast otitis externa may be 

secondary to an otic foreign body.

Reference
1	 Craig M. Disease facts: otitis externa. Companion 

Animal 2013; 18: 481–483.

FELINE AURAL POLYPS

Definition
Polyps are a common non-malignant tumour found 
in the ear and/or nasopharynx of cats.

Aetiology and pathogenesis
Polyps originate from the epithelial lining of the 
tympanic bulla or from the auditory (eustachian) 
tube.1 The exact reason for the development of 
the polyp is unknown, but it may be congenital or 
a response to inflammation. Polyps cause obstruc-
tion of the ear canal, and are a primary cause of oti-
tis externa. Secondary bacterial and/or yeast otitis 
externa and/or otitis media may occur.

Clinical features
A polyp should be suspected when young cats present 
with unilateral otitis externa. The polyp may be visible 
as a flesh-coloured mass in the horizontal canal if the 
tympanic membrane is ruptured. The polyp may be vis-
ible behind the tympanic membrane if this is intact. 
Polyps tend to fill the entire diameter of the canal, and 
can grow so much that they extend well into the verti-
cal canal. Polyps are often initially obscured by puru-
lent exudate associated with a secondary bacterial otitis.

Other clinical signs depend on the extent and 
location of the polyp. These can include an altered 
voice and snoring with polyps in the nasophar-
ynx. Polyps in the middle ear may cause head tilts, 
Horner’s syndrome, nystagmus and ataxia. Acute 
otitis media and interna should be treated as an 
emergency. 

Differential diagnosis
•• Other aural tumour.

Diagnosis
Most polyps have a pathognomonic appearance 
with a large, flesh-coloured distal end and a taper-
ing proximal end (Figs. 13.13, 13.14). Other types 
of aural tumours should be suspected if a polyp-like 
mass develops in older cats. Histopathology con-
firms the diagnosis. 

Diagnostic imaging is useful to determine the 
extent of the polyps in the nasopharynx, ventro-
medial compartment of the tympanic bulla, dorso-
lateral part of the middle ear and/or external ear 
canal. CT scans are more sensitive and specific than 
radiographs. In addition, density analysis of the 
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soft-tissue patterns can indicate whether it is a solid 
polyp or mucoid material. 

Treatment
Polyps in the nasopharynx, dorso-lateral middle ear 
and external ear canal can be removed via traction 
and avulsion with forceps. The cat must be anaes-
thetised for this. The polyp is grasped firmly with 
a set of Kelly forceps and slow, continuous traction 
is applied until the polyp releases from the middle 
ear. The polyp can usually be removed in one piece, 

but sometimes multiple attempts are needed to remove 
it in its entirety. Small polyps in the horizontal canal 
can be removed using an alligator forceps through an 
operating head or video-otoscope. 

The ventro-medial compartment of the tympanic 
bulla is separated from the dorso-medial portion of 
the middle ear by a bone shelf and, unlike dogs, can-
not be accessed through the ear canal. Solid polyps 
have to be removed via a ventral bulla osteotomy. 

Otitis media is often present, so after the polyp has 
been removed a Tomcat catheter (or similar) should 
be gently passed into the middle ear. The contents 
should be aspirated and submitted for culture. Otitis 
media should be treated with an oral antibiotic (see 
page 285 for detailed treatment descriptions about 
otitis media). Topical steroid and antibiotic combina-
tions (e.g. 0.2 mg/ml of dexamethasone and 2 mg/ml 
of marbofloxacin 0.1–1.0 ml q12–24 h) can be used to 
manage local infection and inflammation. 

Systemic glucocorticoids will decrease pain and 
inflammation: 2 mg/kg of prednisolone or 0.2 mg/kg 
of dexamethasone should be given daily until infec-
tion resolution (usually 2–4 weeks) and then slowly 
tapered over 4–8 weeks. N-Acetyl cysteine (600 mg 
po q12–24  h) or bromhexine (2  mg/kg q12  h) can 
help liquefy mucus and facilitate drainage from the 
middle ear. Advanced imaging and a ventral bulla 
osteotomy should be considered if the polyp recurs.

Horner’s syndrome, vestibular syndrome and 
facial nerve paralysis may occur postoperatively with 
either technique.1 These syndromes are temporary, 
although facial nerve paralysis can uncommonly be 
permanent.

Key points
•• Polyps cannot be managed medically; they must 

be removed.
•• Acute-onset signs of otitis media and/or otitis 

interna should be treated as emergencies.
•• Aggressive glucocorticoid therapy reduces the 

recurrence rate after removal. 

Reference
1	 Greci V, Mortellaro, CM. Management of otic and 

nasopharyngeal, and nasal polyps in cats and dogs. 
Vet Clin North Am Small Anim Pract 2016; 46: 643–661.

13.13

Fig. 13.13  A polyp visible in the horizontal ear canal 
of a cat.

13.14

Fig. 13.14  A very large polyp removed with a forceps 
from a feline ear canal.
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FELINE CYSTOMATOSIS

Definition
Cystomatosis is a non-malignant disorder character-
ised by multiple pigmented nodules and/or vesicles 
in the external ear canal and concave pinna.1

Aetiology and pathogenesis
The cause is unknown, but may be degenerative, 
inflammatory or genetic in origin. The nodules 
and/or vesicles arise from ceruminous glands in 
the ear canal and pinna. The vesicles may become 
so enlarged and numerous that they cause physical 
obstruction of the ear canal (Fig. 13.15).

Cystomatosis is a primary cause of otitis externa. 
Secondary (perpetuating) yeast or bacterial infec-
tions may develop. 

Clinical signs
Cystomatosis is characterised by variably sized, pig-
mented nodules and/or vesicles in the external ear 
canal and on the inner aspect of the pinna. The 
vesicles are filled with brown fluid. Cystomatosis is 
generally not pruritic or painful unless secondary 
infections are present.

Differential diagnoses
•• Cerumen gland adenoma.
•• Cerumen gland adenocarcinoma.

Diagnosis
The appearance of multi-focal pigmented nodules and 
vesicles in the external ear canal is pathognomonic 
for pathology of the ceruminous glands. Although a 
cerumen gland adenocarcinoma is unlikely, it can-
not be ruled out based on gross appearance alone. 
Histopathology of a nodule and underlying cartilage 
will differentiate an adenocarcinoma, adenoma and 
cystomatosis. Affected animals should be examined for 
signs of adenocarcinoma. Signs include metastasis to 
regional lymph nodes, lungs and viscera.1 Ear cytology 
is necessary to identify secondary yeast and/or bacterial 
otitis externa. 

Treatment
Refer to page 272 for details about treatment of yeast 
and bacterial otitis externa. Three treatment options 
are available for cystomatosis:

•• Medical treatment to manage and prevent 
infection in the ears is suitable for early and mild 
cases. Topical steroids may decrease swelling in 
the ear. Treatment must be continuous because 
the primary cause of the otitis externa, the 
cystomatosis, is not eliminated. 

•• The second treatment option is ablation of 
the nodules and vesicles with a CO2 laser 
or electrocautery. These are used to ablate all gross 
evidence of vesicles and nodules in the canal and on 
the pinna. Topical antibiotics and steroid (see Otitis 
externa, page 272) should be applied once to 
twice daily for 2 weeks postoperatively to prevent 
infection. This treatment modality is very effective 
with prolonged remission, sometimes for years. 
These patients should be periodically rechecked 
to catch any regrowth early. Topical steroids twice 
weekly may reduce the recurrence rate. 

•• Total ear canal ablation with lateral bulla osteotomy 
is the third treatment option. This surgical option 
should be considered if adenocarcinoma is suspected.

Key point
•• The clinician should always evaluate ear 

cytology to determine whether secondary 
bacterial and/or yeast otitis is present.

Reference
1	 Sula, MJM. Tumors and tumor-like lesions of dog and 

cat ears. Vet Clin North Am Small Anim Pract 2012; 42: 
1161–1178.

13.15

Fig. 13.15  Obstruction of the external ear canal due 
to cystomatosis (photo courtesy of Lisa V Reiter DVM 
DACVD).
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EAR MITES 
(Otodectes cynotis infestation)

Definition
Otodectes cynotis is a surface mite that commonly 
causes otitis externa in dogs and cats.

Aetiology and pathogenesis
Ear mites are contracted via physical contact with 
an infected mammal. The mites proliferate within 
the ear canal and cause pruritus, inflammation, waxy 
debris and secondary yeast or bacterial infections. 

Clinical signs
Otodectes cynotis infestation is characterised by large 
amounts of dry, brown, waxy debris with variable 
amounts of erythema (Fig. 13.16) and pruritus. 

Differential diagnoses
•• Otitis externa secondary to allergy.
•• Otitis externa secondary to other ectoparasites 

(Sarcoptes scabiei, Demodex spp. and Notoedres spp.).
•• Bacterial otitis externa.
•• Yeast otitis externa.

Diagnosis
Careful otoscopic examination may allow visuali-
sation of the mites as they move within the canal 
(Fig. 13.17). Mites may also be seen on microscopic 
examination of swabs of waxy debris collected into 
mineral oil (Fig. 13.18). Swabs of waxy debris must 
be stained and examined microscopically for yeast 
and bacteria, because these are a common secondary 
and perpetuating cause of otitis (see Otitis externa, 
page 267). 

13.16

Fig. 13.16  Otitis externa: otic discharge secondary 
to Otodectes cynotis infection.

13.17

Fig. 13.17  Mites seen on otoscopic examination.

13.18

Fig. 13.18  Microscopic examination of mites.
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Treatment
Otodectes cynotis is a primary cause of otitis externa.1 
Many types of acaricidal treatments are effective 
against this mite:

•• Sarolaner can be administered orally to dogs 
at label dose; two doses administered 1 month 
apart are expected to be >99% effective.2 Due to 
mechanism of action, other isoxazolines would 
also be expected to be effective at label dosing.

•• Imidacloprid 0% + moxidectin 2.5% 
combination products administered topically on 
two occasions per label directions have at least 
82% efficacy.3 

•• Fipronil–(S)-methoprene–eprinomectin–
praziquantel combination3 products have >96% 
efficacy against transmission of ear mites when 
administered per label dosing.4 

•• Selamectin administered topically on two occasions 
according to label directions is effective for treating 
ear mites in both dogs and cats. In some cases, off-
label administration of one dose every 2 weeks for 
three treatments may be necessary. 

•• Three ivermectin injections administered 
subcutaneously at 0.2–0.3 mg/kg at 2-week 
intervals are also effective against ear mites in 
both cats5 and dogs.

All cats and dogs exposed to the affected animal 
should also be treated. 

Secondary yeast or bacterial infections may 
develop and should be treated with topical 

steroid, antibiotic and/or antifungal and ear clean-
ing. See page 272 for further details about treatment 
of yeast and bacterial otitis externa.

Key points
•• Otodectes cynotis is a primary cause of otitis 

externa. The clinician must monitor for the 
development of perpetuating causes of otitis 
externa.

•• Otodectes cynotis is transmissible via contact; it is 
highly contagious and potentially zoonotic.

References
1	 Craig M. Disease facts: otitis externa. Companion 

Animal 2013; 18: 481–483.
2	 Six RH, Becskei C, Mazaleski MM et al. Efficacy 

of sarolaner, a novel oral isoxazoline, against two 
common mite infestations in dogs: Demodex spp. and 
Otodectes cynotis. Vet Parasitol 2016; 222: 62–66.

3	 Arther RG, Davis WL, Jacobsen JA, Lewis VA, 
Settje TL. Clinical evaluation of the safety and efficacy of 
10% imidacloprid+ 2.5% moxidectin topical solution for 
the treatment of ear mite (Otodectes cynotis) infestations in 
dogs. Vet Parasitol 2015; 210: 64–68.

4	 Beugnet F, Bouhsira É, Halos L, Franc M. Preventive 
efficacy of a topical combination of fipronil–
(S)-methoprene–eprinomectin–praziquantel against 
ear mite (Otodectes cynotis) infestation of cats through a 
natural infestation model. Parasite 2014; 21: 40.

5	 Kavitha S, Venkatesan M, Nagarajan B, 
Thirunavukkarasu PS, Nambi AP. Clinical 
management of feline otodectosis – a study of 11 
patients. Intas Polivet 2013; 14: 331–332.

PSEUDOMONAS OTITIS

Definition
Pseudomonas otitis is infection of the ear 
by Pseudomonas aeruginosa bacteria.

Aetiology and pathogenesis
Pseudomonas spp. are opportunistic environmental 
bacteria and a perpetuating cause of otitis externa 
and/or otitis media. Chronically inflamed ears 
are at risk for developing Pseudomonas infections 
(see Primary causes of otitis externa, page 267). 
Pseudomonas otitis is more common in dogs than 

in cats. Infections are invariably secondary to under-
lying causes of the otitis. Pseudomonas otitis is com-
monly complicated by biofilm formation. Chronic 
Pseudomonas infections can rupture the tympanic 
membrane and initiate otitis media. In addition, 
Pseudomonas proteins can be directly ototoxic. 

Clinical features
Pseudomonas otitis is most often characterised by 
acute onset and painful, suppurative, ulcerative and 
severe inflammation in the external ear canal. 
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Differential diagnoses
•• Other causes of otitis externa (see page 267).
•• Suppurative otitis externa with other bacteria. 

Diagnosis
The clinical signs of suppurative otitis externa (see 
Fig. 13.5) combined with degenerative neutrophils 
and rod-shaped bacteria on cytology (see Fig. 13.10) 
are highly suggestive. The diagnosis can be con-
firmed via culture of the otic exudate. Careful exam-
ination of the tympanic membrane with, if necessary, 
radiographs or CT are necessary to confirm or rule 
out otitis media. 

Treatment1

Three components are necessary for resolution of 
pseudomonas otitis: removal of exudate and biofilm 
through daily flushing of the ear canal; reduction 
of inflammation through topical and often oral ste-
roids; and targeting the bacteria with topical antibi-
otics. (See Otitis externa, page 272 for more details 
on treatment.)

Ear cleaning
The ear canal should be copiously flushed. The initial 
clean should be performed under anaesthetic using 
a catheter through an operating or video-otoscope. 
It is particularly important to physically remove all 
the exudate and biofilm, including material from 
the middle ear if involved. This includes cleaning 
and removing contaminated hairs and crusts from 
around the ears. 

Ear cleaning should be continued during treat-
ment; once-daily ear cleaning is usually sufficient 
but sometimes twice-daily cleaning is needed. If 
the ear is painful or the canal epithelium is mac-
erated, then the frequency should be reduced and 
non-irritating ear cleaners used. Ceruminolytic 
ear cleaners are contraindicated with purulent 
exudates and biofilms. Surfactant (detergent)-
based ear cleaners are more effective but may be 
irritating and potentially ototoxic. Tris-EDTA 
and acetic acid solutions are safe and non-irri-
tating but have less cleansing and antimicrobial 
activity. N-Acetylcysteine 2% solutions are effec-
tive against biofilms. It may be necessary to repeat 

a full ear flush under anaesthetic two to three 
times during treatment. 

Anti-inflammatory therapy
Oral steroids reduce inflammation of the ear. 
This will provide some analgesia, but specific pain 
relief should be administered in severe cases. The 
reduction of inflammation promotes resolution 
of infection. In general, prednisone can be pre-
scribed at a dose of 1 mg/kg po q24 h for 1 week, 
q48 h for an additional 2 weeks and then stopped. 
The steroid dose and duration may need to change 
based on patient factors. A variety of topical ste-
roid preparations is available. One option is 
2–4 mg/ml of injectable dexamethasone solutions 
given at 0.2–0.5 ml in the affected ear q12–24 h; 
as 0.2  mg/ml solutions in Tris-EDTA with or 
without antibiotics (1.0 ml q24 h); or as 0.5 mg/ml 
solutions in Epiotic® (ear cleaning with 1–2  ml 
q24 h). Dexamethasone is the steroid of choice as 
it can directly counter Pseudomonas spp.-associated 
ototoxicity. 

Antibiotic therapy
Bacterial culture and sensitivity testing are help-
ful to identify Pseudomonas spp., and rule out other 
rod bacteria such as Escherichia coli, Klebsiella and 
Proteus spp., and coryneforms. Knowledge of the 
probable susceptibility patterns can help guide 
treatment choices, but the results of suscepti-
bility test results must be interpreted carefully 
because the breakpoints are based on systemic 
treatment and poorly predictive of the response 
to topical therapy. Most first-time infections 
will be susceptible to aminoglycosides, poly-
myxin B, silver sulfadiazine and fluoroquino-
lones (see Table  13.2). However, Pseudomonas spp. 
readily acquire resistance and most isolates from 
recurrent infections  will be multi-drug resistant 
(see Table 13.3).

Myringotomy with flushing of the tympanic 
bulla flush may be necessary if otitis media is pres-
ent (see Otitis media, page 285). Topical antibiotics 
can be instilled directly into the middle ear; fluo-
roquinolones, gentamicin and ceftazidime appear 
to be safe, but ticarcillin, amikacin and tobramycin 
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are potentially ototoxic. Systemic antibiotic treat-
ment may be necessary in severe cases, but high 
doses are required to attain adequate tissue levels 
in chronically inflamed ears. Drugs with good tis-
sue penetration (e.g. fluoroquinolones) should be 
considered. 

Following up treatment
Pseudomonas otitis may require 6 weeks of 
treatment to achieve resolution of infection, 
particularly in chronically inflamed ears and 
with otitis media. Regular ear cleaning and, 
if necessary, repeated ear flushing are impor-
tant. Significant clinical improvement should be 
observed after 1–3 weeks of appropriate treatment 
and, if not, the approach to treatment should be 
re-evaluated. 

Repeated cytology to assess the nature of the 
exudate, and numbers of inflammatory cells and 
organisms (see Otitis externa, page 270) is very 
useful. The presence of neutrophils with few to 
no bacteria indicates ongoing inflammation, over-
cleaning and maceration of the ear canals, and/
or a contact reaction to medication. A change in 
the nature of the exudate and organisms indicates 
that the Pseudomonas infection is resolving but the 
underlying disease is still active. Bacterial culture 
is useful with pseudomonas otitis because they are 
not found in healthy ears. 

Pseudomonas otitis may recur if the primary rea-
son for otitis is not controlled (see Otitis externa, 
page 267). It may be possible to remove the source of 
the Pseudomonas spp. by avoiding swimming, clean-
ing water bowls, and managing lip fold dermatitis 
and wet ‘beards’ or body folds. 

Key points
•• Six weeks of treatment may be required for 

resolution of pseudomonas otitis externa.
•• Steroids promote resolution of infection.
•• Pain relief will facilitate topical therapy. 

Reference
1	 Nuttall T, Cole LK. Evidence-based veterinary 

dermatology: a systematic review of interventions for 
treatment of Pseudomonas otitis in dogs. Vet Dermatol 
2007; 18: 69–77.

PRIMARY SECRETORY OTITIS MEDIA

Definition
Primary secretory otitis media (PSOM) is an accumu-
lation of sterile mucus in the middle ear. PSOM has 
been reported in Cavalier King Charles Spaniels most 
often, but this condition is also seen in other brachyce-
phalic breeds such as French Bulldogs and Pugs.

Aetiology and pathogenesis
PSOM is characterised by the accumulation of thick, 
sterile mucus in the middle-ear cavity. The accumu-
lation may represent an abnormality of the secretory 
tissue of the middle-ear cavity or a dysfunction of 
the eustachian tube. Cavalier King Charles Spaniels 
are over-represented, although PSOM occurs in 
other brachycephalic breeds. It is probably part of the 
brachycephalic obstructed airway syndrome (BOAS); 
the tympanic membrane and middle ears should be 
assessed in dogs presented with this condition. 

Clinical features
The most frequent clinical findings of PSOM include 
gradual hearing loss and a bulging pars flaccida. PSOM 
by itself is usually not painful nor pruritic, although 
head shaking can be seen. The disease is likely to be 
slowly progressive (possible over months to years). The 
signs can be subtle and some dogs apparently present 
with acute deafness, head and neck pain, ataxia, head 
tilt and/or nystagmus (see Fig. 13.22).1 This should 
be treated as an emergency because delaying effective 
therapy may result in permanent neurological deficits. 

Differential diagnoses
•• Primary bacterial otitis media (rare).
•• Bacterial otitis media secondary to otitis externa.
•• Cholesteatoma.
•• Syringomyelia (when pain and/or neuropathy is 

present).
•• Peripheral vestibular disease (when neuropathy 

is present).
•• Central vestibular disease.

Diagnosis
If pain, pruritus or neuropathy is not present, then 
the diagnosis is achieved by visualising a bulging pars 
flaccida (Fig. 13.19). Occasionally, the pars flaccida 
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will be flat. The pars tensa may be variably bulging or 
opaque. If PSOM is still suspected despite a flat pars 
flaccida and normal pars tensa, then the diagnosis can 
be achieved through advanced imaging (CT).2 CT or 
magnetic resonance imaging (MRI) should be strongly 
considered in patients with neuropathy because syrin-
gomyelia may be present. 

Treatment
Treatment of PSOM involves a myringotomy (see 
Otitis media, page 285) and the removal of mucus 

from the middle ear.1 The mucus can be suctioned 
from the middle ear with a 5-Fr red rubber or plas-
tic catheter. Oral steroids (1  mg/kg po q24  h for 
1 week, then q48 h for 1 week) and a broad-spectrum 
antibiotic (see Otitis media, page 286) should be 
administered for 2 weeks postoperatively to prevent 
postflushing otitis externa/media. N-Acetylcysteine 
(600 mg q12–24 h) or bromhexine (2 mg/kg q12 h) is 
well tolerated and can liquefy the mucus, facilitating 
drainage through the eustachian tube. Affected dogs 
often require repeated myringotomies and suction 
to fully remove all the mucus. Tympanostomy tubes 
can be considered in recurrent cases. These provide 
egress through the tympanic membrane and prevent 
the build-up of pressure in the middle ears, but their 
placement and care require specialist equipment and 
skills. 

Key points
•• PSOM should be suspected in Cavalier King 

Charles Spaniels and other brachycephalic dogs 
that have reduced or absent hearing. 

•• Acute-onset deafness, head tilt, nystagmus and/
or ataxia is a therapeutic emergency. 

References
1	 Cole LK. Primary secretory otitis media in Cavalier 

King Charles spaniels. Vet Clinics North Am Small Anim 
Pract 2012; 42: 1137–1142.

2	 Cole, LK, Samii VF, Wagner SO, Rajala-Schultz PJ. 
Diagnosis of primary secretory otitis media in the 
cavalier King Charles spaniel. Vet Dermatol 2015; 
26: 459–e107.

OTITIS MEDIA

Definition
Otitis media is inflammation of the middle-ear cav-
ity including the tympanic membrane, tympanic 
bulla and eustachian tube.

Aetiology and pathogenesis
Otitis media may occur as an extension of otitis 
externa, through ascension of bacteria from the 
nasopharynx up the eustachian tube1 or through 
haematogenous spread of infection. Primary causes 
of otitis media include PSOM in dogs (see page 283) 
and inflammatory polyps in cats (see page 277). 

Chronic otitis externa exposes the tympanic 
membrane (TM) to prolonged contact with exudate. 
This causes maceration and eventual rupture of the 
TM. Stenosis of the horizontal ear canal and gram-
negative infections are particular risks for rupture 
of the TM. After rupture, the infection spreads 
into the bulla of the middle ear. The TM can heal 
if the otitis externa improves, but the healed TM 
can trap exudate in the middle ear. This is a com-
mon cause of recurrent otitis media in dogs. Chronic 
inflammation can induce squamous metaplasia of 
the middle-ear lining leading to a cholesteatoma 

13.19

Fig. 13.19  Primary secretory otitis media (PSOM) 
in a French Bulldog: the bulging pars flaccida is visible 
at the top right of the image; mucus from the middle 
ear is appearing from a myringotomy incision in 
the pars tensa at the left.
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(the  progressive  build-up of keratinised and seba-
ceous material in the middle ear). 

Upper respiratory infections or other pathology 
of the upper respiratory tract lead to inflammation 
and increased bacterial load in the nasopharynx. 
The  bacteria may ascend up the eustachian tube, 
leading to an infection of the middle ear. This is a 
common cause of otitis media in cats.

A retrobulbar abscess or other severe infection 
involving the head or neck may lead to otitis media 
through haematogenous spread of bacteria. This 
is an uncommon cause of otitis media. Middle-ear 
infections may occasionally spread to the para-aural 
tissues and/or central nervous system (CNS). 

Clinical features
Dogs and cats with otitis media may demonstrate 
a range of clinical signs. Clinical features include: 
chronic otitis externa that is refractory to treatment, 
jaw pain and hesitation to chew, head tilt, Horner’s 
syndrome, facial nerve (cranial nerve VII) neuropa-
thy, signs of otitis interna, opaque and/or bulging 
TM and/or a ruptured TM. Acute onset vestibular 
syndrome is a therapeutic emergency. 

Differential diagnoses
•• Vestibular disease or other neuropathy for dogs 

or cats with concurrent otitis interna.
•• Primary secretory otitis media.
•• Inflammatory polyps in cats.

Diagnosis
The diagnosis is based on observing an abnormal 
TM and/or demonstration of fluid or debris in the 
tympanic bulla (Figs. 13.20, 13.21). The diag-
nosis of middle-ear disease can also be achieved 
with imaging such as radiography, CT or MRI, 
although this must be combined with otoscopy 
and myringotomy. Imaging is useful when stenosis 
limits visualisation of the TM and will reveal the 
extent of the otitis media, and lytic, proliferative 
and/or expansive changes in the tympanic bulla. 
Radiography is much less sensitive than CT. MRI 
is best for evaluation of the soft tissues and nerves 
around the ears, but will not image bony struc-
tures adequately. MRI and CT can use contrast 
and processing to help identify the type of mate-
rial in the middle ears. 

Treatment
Many cases of otitis media will resolve with medical 
therapy, but many cases will also require a myrin-
gotomy and flushing of the middle ear. 

Steroid therapy
In general, oral steroid should be administered for 
3–6 weeks, and oral antibiotic should be adminis-
tered for 6–8 weeks. A typical oral steroid regimen 

13.20

Fig. 13.20 CT scan of a cat with bilateral otitis media: 
note the soft-tissue filling the ventral–medial (white 
arrow) and dorsal–lateral (open arrow) compartments of 
the middle ears; these would be air filled in a healthy cat.

13.21

Fig. 13.21  Otitis media in a Boxer: there is no visible 
tympanic membrane, and there is severe proliferative 
inflammation of the middle-ear mucosa.
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is 1 mg/kg of prednisolone or prednisone po q24 h 
for 1 week, 1 mg/kg po q48 h for 2 weeks, and then 
stopped. Steroids should be administered at a lower 
dose or for a shorter time period if the patient has 
excessive side effects. 

Antibiotic therapy
Oral antibiotics should ideally be selected based on 
bacterial culture of the middle ear. Staphylococci 
and Pseudomonas spp. are the most common bacteria 
to cause otitis media. Another consideration when 
selecting oral antibiotics is the ability of the antibi-
otic to penetrate the middle ear. Few current data 
are available with regard to antibiotic efficacy in the 
middle ear. Antibiotics generally accepted as effica-
cious for the middle ear include fluoroquinolones, 
trimethoprim sulfa and cephalexin at label doses, 
and ceftazidime 30 mg/kg sc q6–12 h.1 Penetration 
of antibiotics into chronically inflamed ears is poor 
and high doses of drugs with a high volume of distri-
bution (e.g. fluoroquinolones) should be considered. 
Systemic therapy can be challenging if suscepti-
bility is limited to topical and/or parenteral drugs 
(see below). 

Topical therapy
Concurrent topical treatment should be instituted 
if otitis externa is present, but care should be taken 
over ototoxicity if the tympanic membrane is rup-
tured (see Otitis externa, page 267). 

Topical antibiotics and glucocorticoids in saline 
or Tris-EDTA can be directly administered into the 
middle ear; gentamicin, fluoroquinolones, ceftazi-
dime and dexamethasone do not appear to be oto-
toxic (see Otitis externa, page 272). It is unclear how 
long these drugs persist in the middle ear, but, as this 
is essentially a blind-ended sac, drugs are likely to 
be active in the middle ear for a few days. Repeated 
instillation of mg/ml solutions every 5–7 days could 
therefore be useful in multi-drug-resistant infec-
tions that are refractory to oral medication. 

Myringotomy and ear flushing
Some cases of otitis media will resolve only if 
myringotomy and bulla flush are performed. To 
perform a myringotomy, the patient must be anaes-
thetised and the ear canal must be free of exudate. 

An operating head otoscope or (ideally) a video-
otoscope is used to visualise the TM, and an inci-
sion or puncture is made in the caudal–ventral pars 
tensa (avoiding the sensitive structures in the dorsal 
middle ear). The manubrium of the malleus should 
be avoided in order to prevent permanent damage 
to the TM. A spinal needle or a rigid polypropylene 
catheter with a bevelled tip may be used to perform 
the myringotomy.

The bulla should be copiously flushed with tepid 
water or saline. An effective flushing technique 
involves using a 5-Fr red rubber or plastic cath-
eter in the horizontal canal to direct a continuous 
stream of tepid water or saline at the myringotomy 
incision. The free fluid should be aspirated once 
the middle ear runs clear. Mucus and pus appear 
white to green–brown, opaque and/or floccu-
lent; clumps of brown waxy material suggest that 
there is a cholesteatoma. Cholesteatomas require 
repeated and aggressive cleaning to remove all the 
keratinised debris. 

Systemic antibiotics must be administered 
6–8 weeks postmyringotomy, but topical antibiotics 
can also be directly instilled into the middle ear (see 
above). Oral steroids should also be administered 
as previously described. The TM generally heals 
within 2 weeks. 

Refractory otitis media
Chronic otitis media, osteomyelitis of the tympanic 
bulla and/or cholesteatoma may be refractory to 
medical treatment. A total ear canal ablation and lat-
eral bulla osteotomy are required in these cases. 

Key points
•• Otitis media is underdiagnosed.
•• Most cases of otitis media require at least 

6 weeks of oral antibiotic therapy.
•• Acute-onset vestibular syndrome is a therapeutic 

emergency. 
•• Prompt identification and management are 

necessary to avoid chronic irreversible changes.

Reference
1	 Gotthelf LN. Diagnosis and treatment of otitis media 

in dogs and cats. Vet Clinics North Am Small Anim Pract 
2004; 34: 469–487.
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OTITIS INTERNA

Definition
Otitis interna is inflammation of the inner ear result-
ing in peripheral vestibular neuropathy.

Pathology and aetiology
Otitis interna is an extension of otitis media.

Clinical features
The affected individual will have signs of oti-
tis media (see Otitis media, page 285). Signs of a 
peripheral neuropathy will also be present, and 
include:1,2 ataxia with loss of balance but preser-
vation of strength, normal proprioception, alert 
mentation, variable nausea, head tilt towards the 
affected ear, and spontaneous or positional hori-
zontal nystagmus, with the fast phase away from 
the affected ear (Fig. 13.22).

Signs of central vestibular disease include:1 ver-
tical nystagmus, proprioception deficits and dull 
mentation. These signs indicate that the vestibular 
disease is due to a central lesion such as neoplasia. 

Differential diagnoses
•• Central vestibular disease.
•• Idiopathic peripheral vestibular disease.
•• Traumatic injury to the inner ear.
•• Otolithiasis.
•• Congenital lymphocytic labyrinthitis.

Diagnosis
Diagnosis can generally be achieved through his-
tory and physical exam. Advanced imaging may be 
required in some cases.

Treatment
Otitis interna is an extension of otitis media. 
Treatment should be instituted as described for otitis 

media (see page 285). Prompt treatment is required 
to avoid permanent neurological deficits. 

Key points
•• The clinician must differentiate between central 

and peripheral vestibular neuropathy.
•• Acute-onset otitis interna is a therapeutic 

emergency. 

References
1	 Cook LB. Neurologic evaluation of the ear. Vet Clinics 

North Am Small Anim Pract 2004; 34: 425–435.
2	 Rossmeisl JH. Vestibular disease in dogs and cats. Vet 

Clinics North Am Small Anim Pract 2010; 40: 81–100.

13.22

Fig. 13.22 Otitis interna in a Cavalier King Charles 
spaniel with primary secretory otitis media (PSOM): the 
dog had acute-onset head tilt, ataxia and nystagmus.
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APPENDIX

IMMUNOSUPPRESSIVE DRUG 
THERAPY TABLE

DRUG DOSE COMMENTS

Pentoxifylline Dogs: 15–25 mg/kg po q8–12 h May require 8 weeks for maximum benefit; higher 
doses can be used

Tetracycline Dogs >10 kg receive 500 mg po q8 h
Dogs <10 kg receive 250 mg po q8 h

This class of antibiotics combined with niacinamide 
may require 3 months for maximum benefit

Minocycline may cause more GI upset than other 
tetracyclines

Doxycycline Dogs: 5–10 mg/kg po q12 h

Minocycline Dogs: 5–12.5 mg/kg po q12 h

Niacinamide Dogs >10 kg receive 500 mg po q8–12 h
Dogs <10 kg receive 250 mg po q8–12 h

May cause GI upset and altered behaviour

Prednisone/prednisolone Dogs: 1–3 mg/kg po Steroids should be administered q24 h until the 
disease is controlled. Once the disease is controlled, 
steroids should be administered q48 h or less. 
A slightly higher dose administered q48 h tends 
to have fewer side effects than a daily dose of 
steroid – even if the daily dose is lower

Dexamethasone and triamcinolone have longer 
durations of activity and should be administered 
every third day long term 

Dexamethasone is the most diabetogenic

Prednisolone Cats: 2–4 mg/kg po

Methylprednisolone Dogs: 0.2–1.4 mg/kg po 

Dexamethasone Dogs: 0.1–0.2 mg/kg po
Cats: 1.5–2 mg/average sized cat po

Triamcinolone Dogs: 0.3–1 mg/kg po
Cats: 0.3–1 mg/kg po

Azathioprine 1.5–2.5 mg/kg po q48 h Dosing q48 h reduces side effects. Monitor CBC/
chemistry q2 weeks for initial 2 months. May 
require 2 months for maximum benefit

Do not give to cats

*Ciclosporin Dogs and cats: 5–10 mg/kg po q24 h Blood level monitoring is rarely useful when treating 
skin disease. GI upset is a common side effect. See 
page 27 for more details about combining this drug 
with ketoconazole and managing adverse effects. 

Hydroxychloroquine Dogs: 5 mg/kg po q24 h Monitor CBC/chemistry and perform eye exams. 
Very few studies on the use of this drug in dogs

Omega 3 fatty acids Dogs: 180 mg/5 kg (≈10 lb) po q24 h

Vitamin E Dogs: 200–800 IU po q24 h

Chlorambucil Dogs and cats: 0.1–0.2 mg/kg po q24–48 h Monitor CBC/chemistry

Mycophenolate mofetil 20–40 mg/kg/day
Divide daily dose q8–12 h to reduce GI upsets

Monitor CBC/chemistry

Dapsone Dogs: 1 mg/kg po q8 h Monitor CBC/chemistry. Do not give to cats

Tacrolimus 0.1% Apply topically q12 h

Betamethasone valerate 0.1% Apply topically q12 h Topical steroids are useful for focal skin lesions. 
Dermal atrophy may occur with prolonged useFluocinolone/DMSO 

(Synotic®, Zoetis)
Apply topically q12 h

CBC, complete blood count; DMSO, dimethyl sulphoxide; GI, gastrointestinal; po, by mouth.
*	 In this table and throughout this book ciclosporin refers to veterinary licensed (e.g. Atopica®, Atopica Cat®, Cyclavance®, Modulis® and Sporimune®), 

human licensed or generic-modified formulations. Clinicians should avoid using non-modified formulations because their bioavailability and efficacy 
are highly variable.
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INDEX

abscesses
anal sac 34, 35
bite wound 195, 196

acanthoma, infundibular 
keratinising 155, 251–2

N-acetyl cysteine 278, 282, 284
aciclovir 160
acitretin 148–9, 156
acne

canine 6, 75–6
feline 77–8

acral lick dermatitis 13–15, 16, 20
acral mutilation syndrome 64, 242
actinomycosis 200–1
addisonian crisis 110
adrenal neoplasia 104, 108, 109
adrenaline 34
adrenocortical insufficiency 

240–1
adrenocorticotrophic hormone 

(ACTH) 104
endogenous assay 107–8
stimulation tests 106–7, 108

Alabama rot, see vasculopathy of 
Greyhounds

allergen testing 24, 28, 46
allergen-specific immunotherapy 

(ASIT)
canine atopic dermatitis 28
feline hypersensitivity 

dermatitis 41–7
allergic contact dermatitis 36–8
allopurinol 143
aloe vera 148
alopecia

acquired pattern 111–12
colour-dilution 113–15
congenital 236–7
cyclical flank 97–8
feline paraneoplastic 110–11
hypothyroidism 100–3
injection site 128–9
non-pruritic 93–7
postclipping 130–1
scarring 184, 238–9
self-induced 15, 16, 41

alopecia areata 126–7
alopecia X 95–7
alprazolam 17

Alternaria infection 206–7
amikacin 71, 274
amino acid infusions 176
amino acids, plasma levels 174
amitraz dips 48, 51, 59, 124–5
amitriptyline 17
ammonium lactate 148
amphotericin B 205, 260
ampicillin 71, 201
anagen defluxion 99–100
anal furunculosis 211–12
anal licking 15, 16
anal sac disease 34–5
angio-oedema 33
anti-inflammatory therapy, 

systemic 26–28
antibiotic resistance 66, 74–5
antibiotics

actinomycosis 201
canine atopic dermatitis 26
canine mycobacteriosis 199
deep pyoderma 197–8
feline hypersensitivity 

dermatitis 45
feline mycobacterial infections 

192, 193
mucocutaneous pyoderma 166
nocardiosis 201
otitis externa 273–4
otits media 286
panniculitis 209
Pseudomonas otitis 282–3
superficial necrolytic 

dermatitis 176
superficial pyoderma 70–4
topical 72, 78, 158, 166

antifungals
blastomycosis 205
canine atopic dermatitis 26, 27
dermatophytosis 119–20, 246
feline hypersensitivity 

dermatitis 45
Malassezia dermatitis 31–2
otitis externa 274
saprophytic deep fungal 

infections 207
sporotrichosis 203
topical 119, 245, 274

antihistamines 26, 34, 45

antinuclear antibody (ANA) test 
173, 230

antiviral agents 160
anus, mucocutaneous 

pyoderma 166
anxiety, associated dermatoses 

15–17
apocrine cysts 252
arteritis, nasal 228–9
atopic dermatitis (canine) 18–29

aetiology and pathogenesis 18
clinical features 18–22
diagnosis 22–5
differential diagnoses 22
otitis 19–20, 26, 267–275
treatment 25–9

aural polyps, feline 277–8
autoimmune subepidermal 

blistering diseases (AISBDs) 
163–168, 170

azathioprine 289
azithromycin 193

bacterial culture 10, 70, 197–8
bacterial overgrowth syndrome 66
bedding materials, dogs 153
behavioural dermatoses 15–17
behavioural modification 17
benzoyl peroxide 72, 76, 78, 133, 

134, 148, 154
benzylpenicillin 201
betamethasone 128, 150, 289
biofilms, ear canal 268, 271
biotin 224
bite wounds, deep pyoderma 

196, 197
black hair follicular dysplasia 

112–13, 236
blastomycosis 204–5
blue Doberman syndrome 113–15
bovine somatotrophin 241
Bowen’s disease (SCC in situ), 

feline 89
bromhexine 278, 284
buffalo gnat bites 79
bulla flushing 286
bullae, draining tracts 189
bullous impetigo 66, 67
bullous pemphigoid 163–4
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calcinosis circumscripta 219, 220
calcinosis cutis 104, 110
calicivirus, feline 159–60
callus formation 152–3
canine familial dermatomyositis 183
canine leproid granuloma (CLG) 

198–9
canine papilloma-viruses 

(CPV1–14) 252
capsaicin 14
carbenicillin 274
carprofen 63
castration, in alopecia X 96
catteries, dermatophytosis 

control 120
cefadroxil 74
cefovecin 74
cefpodoxime proxetil 74
ceftazidime 274
cellulitis 195, 197

juvenile (puppy strangles) 232–3
cephalexin 71, 74
ceramides 136–7
cerumen gland adenocarcinoma 279
ceruminolytic agents 272
cetirizine 45
Cheyletiella mites 22, 50–2
chiggers, see harvest mites
chin granuloma 257
chlorambucil 84, 289
chlorhexidine 26, 72, 76, 119
chlorpheniramine 26, 45
cholesteatoma 284–5, 286
chromomycoses 206–7
ciclosporin

adverse effects and 
contraindications 27, 46

alopecia areata 127
canine atopic dermatitis 27
combination with 

ketoconazole 27
doses 289
ear margin vasculitis 87
feline hypersensitivity 

dermatitis 46
feline idiopathic ulcerative 

dermatitis 158
GSD pyoderma 178
interdigital furunculosis 218
juvenile cellulitis 232
nasal arteritis 228
panniculitis 209
pemphigus foliaceus 84
perianal fistulae 211
sebaceous adenitis 137
sterile granuloma/

pyogranuloma 244
uveodermatological 

syndrome 265

cimetidine 27
ciprofloxacin 274
clarithromycin 193
clavulanate-potentiated 

amoxicillin 71, 74
clavulanate–ticarcillin 274
claws, see nail disease
clindamycin 73–4
clofazamine 193
clomipramine 17
clonazepam 17
coconut oil 137
collagen autoantibodies 167, 212
collagen-packing defect, 

inherited 235
colloidal oatmeal 148
colour-dilution alopecia 

113–15, 237
comedones 4, 77, 78, 105, 131, 154
conjunctivitis, canine atopic 20, 

21, 26
contact dermatitis 36–8
corns (keratomas) 226
cowpox infection, feline 160–1
CRGV, see cutaneous and renal 

glomerular vasculopathy
crust 4
cryptococcosis 259–60
Ctenocephalides felis 52
Cushing’s disease, see 

hyperadrenocorticism
cutaneous horn 155
cutaneous mucinosis, Shar Pei 2, 

233–4
cutaneous and renal glomerular 

vasculopathy (CRGV) 168–70
cystomatosis, feline 279
cysts 2, 251–2
cytochrome P450 enzyme, drugs 

inhibiting 27, 46
cytology, techniques 8–9

dapsone 289
decubital ulcers 5, 179–80
Demodex canis 122–6
Demodex cati 121–2
Demodex gatoi 48, 121–2
Demodex injai 122
demodicosis

canine 122–6
feline 48, 121–2

depigmentation 7, 39, 229, 230, 261, 
262–3, 264

dermatomyositis, canine familial 
183, 238–9

dermatophyte kerions 245–6
dermatophytosis 115–20

aetiology and pathogenesis 115
clinical features 115–16

dermatophytosis (continued)
diagnosis 10–11, 116–19
environmental 

decontamination 120
T. mentagrophytes 85
treatment 119–20

dermoid sinus 209–10
deslorelin 96
desmocollin-1 antibodies 81
desmoglein-3 antibodies 162
dexamethasone 34, 289
dexamethasone suppression tests 

106, 107, 108
diabetic dermatopathy 174–6
diascopy 11
diazepam 17
diet trials

cats 44
dogs 24–5

diets
EFA-rich 26, 45
fish-only 189, 190
home-cooked 24, 44

difloxacin 74
dihydrostreptomycin 193
dimethyl sulphoxide DMSO 14, 76, 

150, 152, 199, 289
diphenhydramine 34
discoid lupus erythematosus 5, 

229–30, 263
Dixon’s agar, modified 31
doramectin 48, 49, 51, 59, 121
doxepin 17
doxycycline 137, 193, 209, 221, 225, 

289
draining tracts 5

general approach 189
drug-induced disease, pemphigus 

foliaceus 81
‘Dudley nose’ 262–3

ear canal
biofilms 268, 271
cystomatosis 279
feline polyps 277–8
foreign bodies 276–7
see also otitis externa

ear cleaning 272, 282
ear discharge 268–9, 270
ear margins

hyperkeratosis 57
idiopathic vasculitis 85–7
necrosis 182, 183, 184
seborrhoea 150

ear mites 280–1
ear wicks 275
ecchymoses 182
ECLE, see exfoliative cutaneous 

lupus erythematosus
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ectodermal dysplasia 236
EDA1 gene mutation 236
Ehlers–Danlos syndrome 235–6
emollients 26, 150
endocrinopathies, canine 

congenital 240–1
enilconazole 119
enrofloxacin 71, 74, 274
environmental modification, cats 17
environmental treatment

dermatophytosis 120
flea infestations 56
sarcoptic mange 58

enzyme immunoassay (EIA) 205
eosinophilic folliculitis 79
eosinophilic granuloma, canine 80, 

249–50
eosinophilic granuloma complex, 

feline 41, 256–8
eosinophilic plaques 1, 52, 54, 

257–8
eosinophilic ulcers 257–8
epidermal collarettes 3, 4, 68, 101
epidermolysis bullosa, 

hereditary 234
epidermolysis bullosa acquisita 

(EBA) 167–8
epiphora, atopic dog 21
epitheliotrophic lymphoma 

38–40, 263
eprinomectin 49
erosions 5
erythema 2, 3
erythema multiforme (EM) 

complex 185–7
erythematous target lesions 79
erythromycin 74, 201
Escherichia coli 168
essential fatty acids (EFA) 26, 45, 

137, 139, 148
ethyl lactate 72, 78, 148
eumycotic mycetomas 206–7
exclusion trials 37
excoriations 4
exfoliative cutaneous lupus 

erythematosus (ECLE) 144–5

facial dermatitis (Persian/
Himalayan cats) 90–1

famciclovir 160
familial cutaneous 

vasculopathies 183
fatty acids

essential (EFA) 26, 45, 137, 
139, 148

excess unsaturated 189–90
Felicola subrostratus 62
feline hyperaesthesia syndrome 

15, 16

feline hypersensitivity dermatitis 
41–7

feline idiopathic ulcerative 
dermatosis 63, 157–8

feline immunodeficiency virus 
(FIV) 225

feline leprosy syndrome (FLS) 
190–3

feline orofacial pain syndrome 63
fibropapillomas, feline 255–6
fipronil 49, 51, 58, 60
fipronil–(S)-methoprene–

eprinomectin–praziquantel 281
firocoxib 88
fissure 6
fistulae 5

perianal 211–12
flank alopecia 97–8
flank sucking 15
flea allergic dermatitis (FAD) 

52–6
flea combing 9, 54, 55
fleas 52

treatment 54–6
fluconazole 27, 32, 203, 260
flucytosine 260
fluocinolone 14, 150, 289
fluoroquinolones 73, 74
fluoxetine 17
fluralaner 48, 51, 58, 121–2
fly bite dermatitis 79–81
follicular casts 145
follicular cysts 2, 251–2
follicular miniaturisation 

111–12, 237
follicular plugging 75
folliculitis 66, 68

localised deep 196–7
food allergies

cats 41, 42, 44
dogs 18, 24–5
urticaria 33

footpads
bullous pemphigoid 163
corns (keratomas) 226
depigmentation 262, 263
hyperkeratosis 138, 151–2, 172
vasculitis 221–2
viral papillomas 253

foreign bodies
causing deep pyoderma 196
otic 276–7

fungal culture 10–11
furunculosis 6, 195–8

anal 211–12
interdigital 20, 216–19
postgrooming 193–4
pyotraumatic 69

fusidic acid 72

gabapentin 63, 158
gelatin 224
genetic testing, ichthyosis 134
genital licking 15, 16
gentamicin 72, 128, 274
glucagonomas 174, 176
glucocorticoid therapy, see 

treatment of individual 
conditions

grass seeds/awns 196, 276–7
Greenetrack’s disease, see 

vasculopathy of Greyhounds
griseofulvin 120
grooming-associated furunculosis 

193–4
growth hormone 241

hair growth cycle 99
hair growth cycle arrest 130
hair plucks 99, 100
hairless phenotype 236
harvest mites 59–60
hepatocutaneous syndrome, 

see superficial necrolytic 
dermatitis

herpesvirus, feline 159–60
histiocytes, atypical 248
histiocytic neoplasia 11, 246–9
histiocytosis, systemic 247
history taking 12
hyalohyphomycosis 206–7
hyaluronic acid, excess 233
hydrocodone 14
hydroxychloroquine 289
17-hydroxyprogesterone 

(17OHP) 107
hydroxyzine 45
hyperadrenocorticism (Cushing’s 

disease) 104–10
canine 106–9
clinical features 104–6, 179
feline 108, 109–10
iatrogenic 27, 46, 67, 104
imaging 108
pituitary dependent (PDH) 

104, 107
spontaneous 104

hyperkeratosis
ear margin 57
footpads 138, 151–2, 172
nasal and digital 151–2

hyperpigmentation 7
hypersensitivity

feline ulcerative dermatitis 
157, 158

otitis externa 268, 269
type 4 (cell-mediated) 36

hypersensitivity dermatitis, 
feline 41–7
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hypoadrenocortical (addisonian) 
crisis 110

hypopigmentation 7
hypothyroidism 100–3

ichthyosis 134–5
imidacloprid 48, 49, 51, 59, 125, 281
imiquimod cream 89, 254, 256
immune complexes 171
immunosuppressive drug therapy

canine familial 
dermatomyositis 239

drug dosages 289
EBA 168
histiocytic neoplasia 248
pemphigus foliaceus 84
pemphigus vulgaris 162–3
sebaceous adenitis 137
SLE 173–4
sterile granuloma/

pyogranuloma 244
uveodermatological 

syndrome 265
impetigo 66, 67
impression cytology 8
indirect immunofluorescent 

antibody test (IFAT) 142
indolent ulcers 257–8
infundibular keratinising 

acanthoma 155, 251–2
injection site

alopecia 128–9
panniculitis 207
vasculitis 182–3

insect growth regulators 54, 56
insulin growth factor 1 (IGF-1) 241
interdigital erythema 19
interdigital furunculosis/cysts 20, 

216–19
interferons 28, 254, 256
interleukin-31 (IL-31) monoclonal 

antibody 28, 40
intertrigo 66, 67
intradermal allergen test 24
intravenous immunoglobulin, 

human (ivHIG) 187
irritant contact dermatitis 36–8
isoniazid 193
isotretinoin 78, 148–9, 156
isoxazolines 48, 51, 58, 121–2, 124
itraconazole 32, 119–20, 203, 205, 

246, 260, 274
ivermectin 48, 49, 51, 59, 62, 121, 

125, 281
toxicosis 125

juvenile cellulitis (puppy strangles) 
232–3

juvenile dermatoses, general 
approach 231

keratinisation defects
general approach 133
idiopathic (primary seborrhoea) 

146–9
otitis externa 267, 268
topical therapies 148

keratolytic agents 133, 148, 150
keratomas 226
kerions, dermatophyte 245–6
ketoconazole 27, 32, 109, 120, 205, 

246, 274

Langerhan’s cell histiocytosis, 
cutaneous 246, 248

lanolin 148
laser ablation 88, 89, 226, 279
Leishmania spp. 139, 243

cytology 142
transmission 139–40

leishmaniasis 139–43
lentigenes 266
leukoderma 7
LHX3 gene mutations 240, 241
lice (pediculosis) 61–2
lichenification 7, 30, 57
licking, excessive 13
lime sulphur solutions 48, 49, 58, 

119, 121, 122
lincomycin 74
lincosamides 73
lomustine 40, 248
lorazepam 17
lupoid onychodystrophy 222–4
lupus erythematosus

discoid 5, 229–30, 263
exfoliative cutaneous 144–5
mucocutaneous 180–1
systemic (SLE) 171–4
vesicular cutaneous 170–1

lymphoma, epitheliotrophic 
38–40, 263

lysine 160

McKenzie toothbrush technique 
10–11

macrolides 73, 74
macromelanosomes 113, 114
macules 2
magnesium sulphate 218
Malassezia furfur 30
Malassezia pachydermatis infection 

3, 7, 30–2
in canine atopic dermatitis 

19–20
external ear 268, 269
in feline hypersensitivity 

dermatitis 42
human infection 30
lesions 3, 7
treatment 31–2

marbofloxacin 74, 193, 274
mast cell tumours 1
medroxyprogesterone acetate 241
meglumine antimonite 143
meibomian adenitis 20
melanocytes, antibodies 262
melanomas, digital 219
melatonin 96, 98, 112, 130, 237
metabolic epidermal necrosis, see 

superficial necrolytic dermatitis
metatarsal fistulation 212–13
methicillin-resistant staphylococci 

(MRS) 73–4
(S)-methoprene 49
methylprednisolone

ear margin vasculitis 87
eosinophilic granuloma 250
feline acne 78
pemphigus foliaceus 84
uveodermatological 

syndrome 265
metoclopramide 27
metyrapone 109
miconazole 119
microneedling 96
Microsporum canis 10, 115–20
milbemycin 51, 121, 125
miliary dermatitis 41, 53
miltefosine 143
mineral oil 148
minocycline 201, 209, 289
mitotane 109
MLPH gene mutation 237
mosquito bite dermatitis 79–81
moxidectin 48, 51, 59, 125
moxifloxacin 193
mucinosis, cutaneous in Shar Pei 

2, 233–4
mucocutaneous lupus 

erythematosus (MCLE) 180–1
mucocutaneous pyoderma 68, 

165–7
mucocutaneous ulceration, SJS 

185–6, 187
mucous membrane pemphigoid 

164–5
mupirocin 72, 158
muscle wasting 140, 239
muzzle folliculitis 197
mycobacterial infections

canine 198–9
feline 190–3

mycophenolate mofetil 289
myringotomy 286

nail biting 16
nail disease

general approach 215
Malassezia 30, 31
pemphigus foliaceus 81, 82
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nail disease (continued)
symmetrical lupoid 

onychodystrophy 222–4
naltrexone 14, 17
nasal dermatoses

arteritis 228–9
cutaneous histiocytosis 247
depigmentation 262–3, 264
discoid lupus erythematosus 

5, 229–30
feline calicivirus 159
general approach 227
hyperkeratosis 138, 151–2
parakeratosis 151
pyoderma 197
SJS 186

necrolytic migratory erythema, see 
superficial necrolytic dermatitis

Neotrombicula autumnalis 18, 22, 
59–60

neurogenic dermatoses 63–4
niacinamide 87, 137, 221, 224, 

230, 289
‘nits’ (louse eggs) 61, 62
nocardiosis 200–1
nodular dermatoses, general 

approach 243
nodules 1
non-tuberculous mycobacterial 

infections (NTMS) 190–3
notoedric mange 49–50
nutritional therapy 176

oclacitinib 25, 27–8, 46, 58
ofloxacin 274
olive oil 136, 137
omega 3-fatty acids 135, 224, 289
one-stain techniques 8
onychitis, symmetrical lupoid 

222–4
onychogryphosis 141
onychomadesis 222
oral papillomaa 252–3
orbifloxacin 74
otic cytology 270–1
otitis externa 267–76

aetiology and pathogenesis 
267–8

canine atopic dermatitis 19–20, 
26, 268, 269

cats 41
clinical features 268–70
contact hypersensitivity 37
diagnosis 270–2
pemphigus foliaceus 81
Pseudomonas 269, 270, 281–3
secondary pyotraumatic 

dermatitis 69
suppurative 268–9

otitis interna 287

otitis media 269, 277, 278, 284–6
primary secretory 283–4

Otodectes cynotis infestation 280–1
overgrooming, psychogenic 15, 16
oxacillin 74
oxazepam 17

panniculitis 5, 207–9
pansteatitis, feline 189–90, 207
papillomatosis, viral, see viral 

papillomatosis
papules 1
parakeratosis, canine nasal 151
paraneoplastic alopecia, feline 

110–11
paronychia 30, 31, 116
pars flaccida, bulging 284–5
patch testing 37
pattern baldness 111–12, 237
paw disease

calcinosis circumscripta 219, 220
CRGV 169
demodicosis 123, 124
dermatophytosis 115, 116
feline calicivirus 159
general approach 215
interdigital furunculosis 20, 

216–19
Malassezia dermatitis 30, 31
neoplasia 219
superficial necrolytic dermatitis 

174–6
see also footpads; nail disease

pediculosis (lice) 61–2
pemphigoid

bullous 163–4
mucous membrane 164–5

pemphigus foliaceus 81–4
pemphigus vulgaris 162–3
pentoxifylline 38, 87, 129, 184, 221, 

224, 228, 239, 289
perianal dermatitis 20, 22
perianal fistulae 211–12
periocular dermatitis

cats 41–2
dogs 20, 21

petechiae 182
physical examination 12
phytosphingosine 78, 128, 135, 136, 

148, 150, 154
pigmentation abnormalities 7

general approach 261–2
pigmented plaques, 

papillomavirus 253
pinna

alopecia 102
cutaneous histiocytosis 247
erythema multiforme 186
vasculitis 182

pituitary dwarfism 240–1

plaques 1
eosinophilic 1, 52, 54, 257–8
feline viral 255–6
pigmented papillomaviral 253

plasma cell pododermatitis 225
pododemodicosis 123, 124
pododermatitis 216

plasma cell (feline) 215, 225
podoplasty, surgical fusion 218
pollen sensitivity 41
polymerase chain reaction (PCR) 

tests 119, 142, 192
polyps, feline aural 277–8
postclipping alopecia 130–1
potassium iodide 203
pradofloxacin 274
prednisone/prednisolone 289, 

see treatment of individual 
conditions

pregabalin 63
pressure necrosis 152, 153, 179–80
primary secretory otitis media 

(PSOM) 283–4
proligestone 241
propylene glycol 136, 137, 148, 152
pruritus

canine diagnostic flowchart 
22, 23

feline diagnostic flowchart 43
Pseudomonas spp., furunculosis 194
Pseudomonas aeruginosa, otitis 269, 

270, 281–3
psychogenic self-grooming 15, 16
pulmonary adenocarcinoma, 

digital metastases 219
pustules 2
pyoderma

deep 76, 195–8
diagnosis 197
differentiation from pemphigus 

foliaceus 83
German Shepherd dog 177–9
mucocutaneous 68, 165–7
recurrent 74–5
staphylococcal 3
superficial 4, 65–75, 195
superficial spreading 68, 147
ulcerative lesions 157

pyotraumatic dermatitis, 
secondary 69

Rathke’s cleft cyst 240
renal glomerular vasculopathy 169
retinoids 40, 78, 128, 145, 148–9, 

156, 252
rifampicin 73, 193

sacculitis, see anal sac disease
safflower oil 40
salicylic acid 72, 78, 135, 148
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sampling techniques 8–11
sandflies 139, 143
saprophytic deep fungal infections 

206–7
sarcoid, feline (feline 

fibropapillomas) 255–6
sarcoptic mange 56–9
sarolaner 281
scaling 4
scar 6
Schnauzer comedo syndrome 154
sebaceous adenitis 135–7
sebaceous adenoma 219, 250
sebaceous gland tumours 250–1
seborrhoea

canine ear margin 150
primary 146–9
topical therapies 133
vitamin A-responsive 

dermatosis 145
secondary lesions 3–6
selamectin 48, 49, 51, 59, 62, 281
selegiline 109
selenium sulphide 72, 148
self-trauma 16–17, 64, 242
Sézary’s syndrome 38–40
shampoos

antifungal 31, 119
antiseptic 72, 176, 178, 197
canine atopic dermatitis 25–6
deep pyoderma 76
feline acne 78
feline hypersensitivity 45
reactions to 36, 37, 193–4
Schnauzer comedo syndrome 154
sebaceous adenitis 136–7
superficial pyoderma 72

silver sulfadiazine 158, 199, 274
sinus 5
skin atrophy 131
skin biopsy techniques 11
skin fragility 235–6
skin scrapings, techniques 9
skinfold infections 66, 67
SLE, see systemic lupus 

erythematosus
sodium lactate 148
solar dermatitis 87–8
spiculosis 156
Spilopsyllus cuniculi 52
sporotrichosis 202–3
spot-on products 26, 154
squamous cell carcinoma, 

digital 219
squamous cell carcinoma in situ 

(feline) 89
staphage lysate (SPL) injections 

72, 178

staphylococcal infections 65
staphylococci, methicillin-resistant 

(MRS) 73–4
sterile granuloma/pyogranuloma 

syndrome 243–5
Stevens–Johnson syndrome (SJS) 

185–7
Stomoxys calcitrans 79
stud tail, see tail gland hyperplasia
Straelensia cynotis 60
sulfadiazine 201
sulfasalazine 86, 211, 221
sulphur 72, 78, 148
sun exposure 87–8, 229
sunflower oil 40
superficial necrolytic dermatitis 

6, 174–6
syringomyelia 63–4
systemic lupus erythematosus 

(SLE) 171–4

T lymphocytes 18, 36
tacrolimus 14, 25, 129, 211, 228, 

230, 265, 289
tail, alopecia 102
tail biting 15, 16
tail dock neuroma 64
tail gland hyperplasia (stud tail) 

127–8
tail sucking 15
tape cytology 8
tar 148
target lesions 185, 186
telangiectasia 131
telogen defluxation 99–100
terbinafine 32, 120, 203
tetracycline 87, 224, 289
thymoma-associated dermatitis 

(feline) 91
thyroglobulin antibodies 

(TGAAs) 103
thyroid panel 103
thyroid stimulating hormone 

(TSH) 103, 240, 241
L-thyroxine 103
tobramycin 274
α-tocopherol supplementation 190
topical corticosteroid reaction 131
topiramate 63
toxic epidermal necrolysis (TEN) 

185–7
toxoplasmosis, ciclosporin 

therapy 46
triamcinolone 289
Trichodectes canis 61
trichograms 8–9
Trichophyton mentagrophytes 85
trichorrhexis nodosa 100

triclosan 72
trigeminal neuropathy 63
trilostane, in alopecia X 96–7
trimethoprim-potentiated 

sulphonamide (TMPS) 73, 74
Tris-EDTA 272, 274–5
trisostane 109
trombiculiasis, see harvest mites
tuberculosis, feline cutaneous 

190–3
tympanic membrane

normal 269, 270
rupture 284

tympanostomy 284

ulcerative dermatoses
feline idiopathic 63, 157–8
general approach 157

ulcers 5
decubital 5, 179–80
‘punched-out’ 182, 183

urea 148
urinary cortisol:creatinine ratio 

(UCCR) 107, 108
urticaria 33–4
UV light exposure 87–8, 229
uveodermatological syndrome 

264–5

vasculitis 182–5
ear margin 85–7, 182, 184
feline cowpox infection 161
footpads 221–2
injection site 182–3

vasculopathy 182
familial cutaneous 183
Greyhounds (Alabama rot) 

168–70
vesicles 2, 233
vesicular cutaneous lupus 

erythematosus (VCLE) 170–1
viral papillomatosis

canine 219, 252–5
feline 255–6

vitamin A 78, 145, 146, 149, 
154, 252

vitamin A-responsive dermatosis 
145–6

vitamin E 189, 230, 239, 289
vitiligo 7, 262–3
Vogt–Koyanagi–Harada-like 

(VKH-like) syndrome, see 
uveodermatological syndrome 

weals 3

zinc-responsive dermatosis 137–9
zygomycoses 206–7
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