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PREFACE

The importance of dermatology in veterinary medicine is readily apparent: one out of every four
patients in a typical small animal practice is seen for a skin disorder. As the largest and most
visible organ of the body, the skin reflects the internal health of the animal in addition to
influences from the environment and genetically determined reaction patterns unique to the skin.
An understanding of small animal dermatology is fundamental to building a successful veterinary
practice.

The unique question-and-answer format of the Secrets series of books promotes under-
standing of subject material. As veterinarians, we are constantly asking questions and applying
the answers to guide us in solving our patients’ problems. As humans, we have been programmed
from infancy to learn by asking questions. The Socratic method of teaching through questioning
helps us to maintain an inquiring, probing mind and is highly effective in self-assessment and
learning. The contributors to this book share my excitement in presenting Small Animal
Dermatology Secrets to you in this Socratic format.

Dermatology is a rapidly growing specialty. The American College of Veterinary Dermatology
has increased from 24 diplomates in 1982 to more than 150 in 2003 With this increase in “critical
mass” of specialists has come increased knowledge of the pathogenesis of dermatologic diseases,
as well as the recognition of many new diseases. The overriding objective of this book is to
provide practitioners and students with concise and up-to-date information regarding small
animal dermatology. The question-and-answer format will foster self-assessment of the reader’s
understanding of each topic. Additionally, the contributors have shared many “practice tips” that
readers can apply to improve their management of dermatology patients.

Dermatology is a visual specialty, and therefore we are excited to bring this Secrets book to
you with more than 270 color illustrations. The book is divided into nine sections: general
principles of dermatology, dermatologic therapy, inherited disorders, parasitic skin diseases,
infectious skin diseases, inflammatory skin diseases, endocrine and metabolic disorders with
cutaneous manifestations, miscellaneous dermatoses, and tumors of the skin.

I am indebted to the contributing authors—professional colleagues who have taken time
from busy schedules to prepare their chapters and share excellent illustrative materials. A special
thanks also to William Lamsback, who initiated this project, and to Jolynn Gower, John Casey,
Liz Fathman and numerous others at Elsevier who brought it to completion.

Karen L. Campbell, DVM, MS, DACVIM, DACVD



Section I
General

1. STRUCTURE AND FUNCTION OF THE SKIN

Karen L. Campbell, DVM, MS, DACVIM, DACVD
Carol A. Lichtensteiger, DVM, PhD, DACVP

1. Name the three layers of the skin. List the principal components of each layer

(Figure 1-1).

* Epidermis—includes keratinocytes, melanocytes, Langerhans cells, Merkel’s cells, and
intracellular lipids.

* Dermis—composed of collagen fibers, elastin fibers, ground substance; adnexal structures
including hair follicles, sebaceous glands, and apocrine sweat glands; and cutaneous blood
vessels, lymphatics, and nerves.

* Subcutaneous layer of adipose fat tissue, blood vessels, and nerves (also known as the
subcutis or panniculus).

Primary hair

Secondary hairs

Epidermis |:

Subcutaneous layer

Follicle

Figure 1-1 Structure of canine skin. (Courtesy DVM Pharmaceuticals, Miami.)
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Figure 1-2 Schematic of canine epidermis. Note that the stratum spinosum is shown as being three layers
thick, the stratum basale and stratum granulosum each consist of a single cell layer, and the cells of the
stratum corneum are exfoliating from the skin surface.

2. Cells of the epidermis are divided into layers based on their degree of differentiation.
List the layers of the epidermis and the characteristics of each of these layers
(Figure 1-2).

Stratum basale (basal cell layer): these are the germinative cells of the epidermis; they are
in direct contact with the basement membrane. Melanocytes, Merkel’s cells, and Langerhans
cells are also present in the stratum basale.

Stratum spinosum (prickle cell layer): the high concentration of desmosomes and keratin
filaments gives this layer a “spiny” appearance when the cells are fixed in formalin. An
occasional Langerhans cell may also be found in this layer.

Stratum granulosum (granular layer): cells in this layer have changed from cuboidal to
flattened and contain numerous keratohyalin granules in their cytoplasm.

Stratum lucidum (clear layer): this is a fully keratinized hyaline-like layer containing
refractile droplets and a semifluid substance called eleidin rich in protein-bound lipids; in
dogs and cats this layer is only found in the footpads and nasal planum.

Stratum corneum (horny layer): this is the fully keratinized outer layer of the epidermis;
in normal skin, these cells are anuclear, flattened, eosinophilic cells (corneocytes) that are
constantly being shed into the environment.

3. What is the cell renewal time (CRT) for the viable epidermis (also referred to as
epidermal turnover time)? List factors influencing the CRT of the skin.
The CRT is the time it takes for a cell to move from the stratum basale to the stratum
granulosum. It is approximately 22 days for normal canine skin.
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CRT is influenced by many factors including:

¢ epidermal growth factor

¢ epidermal chalone (inhibitor of proliferation)

e arachidonic acid and its metabolites (leukotrienes, prostaglandins, thromboxanes,
hydroxyeicosatetraenoic acids)

 calcium ions

¢ cyclic nucleotides

* glucocorticoids

e ultraviolet light

e vitamins (1,25-dihydroxyvitamin D3, vitamin A, retinoids)

Minor trauma such as clipping of the hair coat can shorten the CRT to 15 days.

The CRT in disorders of keratinization (e.g., primary seborrhea in Cocker Spaniels) may be

as short as 7 days.

4.

List the barrier functions of the skin.
¢ Prevent loss of water.

* Prevent loss of electrolytes.

¢ Prevent loss of cells.

¢ Protect from environmental insults.

¢ Protect from environmental toxins.

* Protect from ultraviolet light.

What is transepidermal water loss (TEWL) and how does this affect the hydration of
the skin? What factors control TEWL and the barrier function of the skin?
TEWL is the amount of water vapor evaporating from the surface of the skin. In healthy

skin, TEWL is directly proportional to skin hydration. Many skin diseases have inverse ratios of
TEWL and skin hydration (i.e., increased TEWL with decreased skin hydration, as is seen in
atopic dermatitis and disorders of keratinization.) The barrier function of the skin has been
compared to a wall made up of bricks and mortar. The keratinized cells of the stratum corneum
are the “bricks” and the intracellular lipids are the “mortar.”

6.

What are the principal components of epidermal lipids in dogs?

* Sphingolipids rich in linoleic acid e Cholesterol

* Diester waxes * Cholesterol esters
e Ceramides * Sterol esters

e Hydroxyceramides ¢ Free fatty acids

What is the role of the skin in temperature regulation?

» Hair coat provides important insulation.

* Arrector pili muscles control piloerection; piloerection increases the insulating properties
of the hair coat.

* Cutaneous circulation is not as important in regulation of body temperature in dogs and
cats as in pigs and humans due to the absence of extensive arteriovenous shunts within the
dermis of canine and feline skin.

* The epitrichial (apocrine) sweat glands of dogs and cats are not directly innervated and
are not thought to be important in thermoregulation.

* Subcutaneous fat is an efficient insulator.

Describe the antimicrobial functions of the skin, including components protecting the
animal from cutaneous infections.

Many factors are involved in protecting animals from cutaneous infections; these include:
¢ Physical barrier (shedding of stratum corneum)
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e Dryness of the stratum corneum

 Fatty acids (“lipid seal,” disrupt the cell wall of some microbes)

 Inorganic salts (secreted in sweat)

e Immunoglobulins and complement (secreted in sweat and in serum)

e Cutaneous pH

¢ Cutaneous immune system (Langerhans cells, keratinocytes, lymphocytes)

¢ Resident microflora (compete for nutrients, secrete antimicrobial metabolites including
antibiotics, acetic acid, propionic acid, ammonia, and lipases)

In the past, the skin has been referred to as having “an acid mantle.” Is this true for
dogs and cats? What are the factors contributing to the pH of the skin?
Human skin has an average pH of 4.8, however the reported average pH of the skin of dogs

is 7.4 and of cats is 6.4. Canine skin tends to have the highest pH of any mammalian species.
Factors contributing to the cutaneous pH include:

10.

11.

12.

13.

14.

¢ Filaggrin breakdown products (urocanic acid, pyrrolidine, carboxylic acid)
* Amino acids (from sweat, sebum, keratinocytes)

 Fatty acids (from sebum, keratinocytes)

* Alpha-hydroxy acids (e.g., lactic acid, from sweat, cutaneous microbes)

* Carbon dioxide

¢ Bicarbonate (from sweat)

Differentiate between bacterial residents, nomads, transients, and pathogens of the skin.

» Bacterial residents are organisms living and multiplying on normal skin.

* Bacterial nomads are organisms that can colonize and reproduce on the skin for short periods.

» Bacterial transients are organisms that are contaminants from the environment and do not
reproduce on the skin.

¢ Bacterial pathogens are organisms that become established and proliferate on the skin
surface and deeper, causing cutaneous inflammation. They are deleterious to the normal
physiology of the skin.

What are the functions of the Langerhans cells of the skin?

e Langerhans cells are bone marrow—derived dendritic cells which function in antigen
presentation in association with MCH II and thus are of importance in immune surveillance.

* Langerhans cells have Fc-IgG and C3 receptors and also high affinity receptors for IgE.

What are the functions of Merkel’s cells in the skin? Where are these cells located?

e Merkel’s cells are slow-adapting mechanoreceptors.

* Merkel’s cells may also have roles in controlling hair follicle activity, cutaneous blood
flow, sweat production, and keratinocyte proliferation.

e Merkel’s cells are located in the stratum basale, in tylotrich pads, and in hair
follicle epithelium.

What is the origin of the melanocytes in the skin? What is an epidermal melanin unit?

¢ Epidermal melanocytes originate in the neural crest and migrate to the skin during
embryogenesis.

* Each epidermal melanocyte transfers pigment-containing melanosomes to a finite number
of neighboring keratinocytes (typically 20-36). An epidermal melanin unit is a
melanocyte plus its associated keratinocytes.

What is the distribution of melanocytes in the body?
e Stratum basale of the skin * Leptomeninges
e Retinal pigment epithelium * Mucous membranes
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e Uveal tract e Hair matrix

e Stria vascularis of the ear

Melanocytes are found in each of the above locations; together, these are termed the melanin
pigmentary system.

15. List the different types of melanins and the hair coat color associated with each.
¢ Eumelanin—dark brown to black (metabolites of tyrosine)
¢ Pheomelanin—reddish (rich in sulfur-containing pigments)
¢ Oxymelanins—yellow to reddish-brown (do not contain sulfur, properties are similar to
bleached eumelanin)
e Trichromes—reddish (rich in sulfur, different synthesis pathway from that of
pheomelanin)

16. List the functions of melanins of the skin.
¢ Photoprotection
e Scavenging free radicals
e Coloration

17. Define constitutive pigmentation and facultative pigmentation. What hormones
affect pigmentation?
* Constitutive pigmentation is genetically determined.
» Facultative pigmentation is influenced by stimuli (ultraviolet radiation, inflammation,
cytokines, hormones, etc.).
* Hormones affecting pigmentation include o-MSH and B-lipotropin from the
pituitary gland.

18. Describe the structure of the basement membrane zone (BMZ).

The BMZ is an extremely complex structure with many components functioning to anchor
the basal cell layer to the dermis. Uppermost in the BMZ are cytoplasmic tonofilaments of the
basal cells, which attach to the basal plasma membrane of the cells at the hemidesmosome. The
hemidesmosome is attached to the lamina lucida and the lamina densa of the BMZ via anchoring
filaments. The BMZ is anchored to the dermis by anchoring filaments that intercalate between
collagen fibers of the dermis. Hemidesmosomes contain plaque proteins including BP230 and
plectin (BP is a target in many autoimmune blistering diseases; plectin is deficient in some forms
of congenital epidermolysis bullosa). Hemidesmosomes also contain the transmembrane proteins
BP180 and of34-integrin, which have roles in anchoring cells to extracellular matrix. Anchoring
filaments also contain BP180, 0fs-integrin plus laminin-5 and laminin-6. Other important
components of the BMZ include collagen IV, nidogen, perlecan, and collagen VII. Defects or
deficiencies of any of these molecules can result in blister formation in the skin.

19. List the functions of the hair coat.
e Thermal insulation
e Sensory protection
» Barrier against chemical, microbial, and physical injury to the skin
* Coloration—camouflage, photoprotection, and sexual roles

20. What are the differences between primary hairs and secondary hairs?

Primary hairs or guard hairs are usually larger than secondary hairs and each emerges
through its own hair follicle orifice (pore).

Secondary hairs form the undercoat of dogs and cats. In cats and most breeds of dogs,
secondary hairs outnumber the primary hairs (ratios of 5:1 to 25:1 are common). The secondary
hairs generally emerge through the same pore as a primary hair.
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21. List the stages of the hair growth cycle and what occurs in each stage.
* Anagen—growing period, follicle is actively producing hair.
e Catagen—transitional period, constriction occurs at the hair bulb.
* Telogen—resting stage, the dermal papilla separates from the old “club” hair.

22. List factors influencing the hair growth cycle. Which one is most important?

¢ Photoperiod—this is the most important factor. In the Northern Hemisphere, the
increasing photoperiod in the spring results in new hair growth, while the short days of
winter are associated with minimal hair follicle activity.

¢ Ambient temperature.

e Nutrition—hairs are 65% to 90% protein; with protein deficiency dull, dry, brittle hairs
and a thin hair coat will be seen.

* Hormones—anagen is initiated and hair growth rate is accelerated by thyroxine. Conversely,
excessive amounts of glucocorticoids inhibit anagen and suppress hair growth.

* Genetics.

e Other environmental factors.

e Intrinsic factors—each hair follicle has an inherent rthythm of cyclical activity; although
the length of each stage of the hair cycle can be altered by extrinsic factors, the sequence
cannot be changed. Cytokines, such as epidermal growth factor, can also influence the
hair cycle and hair growth rates.

23. What are the functions of the sebaceous glands?

e Sebaceous glands are holocrine glands that open through a sebaceous duct into the
infundibulum of primary hair follicles.

* Sebaceous glands secrete an oily emulsion called sebum. Sebum spreads over the hair
shafts and the surface of the skin, providing a glossy sheen and helping to keep the skin
and hairs soft and pliable.

» Sebum contributes to the permeability barrier of the skin and helps to retain moisture in
the skin.

e Sebum contributes to the chemical barrier of the skin protecting it from
potential pathogens.

e Sebum may also have pheronome properties.

24. What types of sweat glands do dogs and cats have in their skin? What are
their functions?

Epitrichial (also referred to as apocrine) sweat glands are located throughout the haired skin
of dogs and cats. These glands are located below the sebaceous gland and open into the
infundibulum of the pilary canals of primary hair follicles. Epitrichial sweat functions together
with secretions of the sebaceous glands to form an antimicrobial emulsion on the surface of the
skin. Epitrichial sweat contributes inorganic salts and IgA to the surface emulsion. Epitrichial
sweat also has pheronome properties.

In dogs and cats, atrichial (also referred to as eccrine, although functionally closer to being
merocrine) glands are only found in the footpads. These glands are located in the deep dermis
and subcutis of the footpads. The ducts of atrichial glands open directly onto the surface of the
footpads. Atrichial sweat is alkaline and hypertonic. It contains inorganic salts that contribute to
a chemical barrier against microbial proliferation.

25. What is the cell type of canine circumanal (perianal) glands?

These glands are composed of cuboidal cells arranged in lobules resembling the lobules of
the liver; thus the cells are called hepatoid cells. The function of these gland is unknown. These
glands are located in the perianal region and may be found in the skin of the prepuce and on the
dorsal and ventral surfaces of the tail.
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26. Why are the cells of the tail glands also referred to as hepatoid cells? What are the

proposed functions of these glands?

There are actually two cell types in these glands: (1) cuboidal cells forming lobules identical
in appearance to the hepatoid cells of the circumanal glands and (2) sebaceous glands.

The sebaceous gland ducts open into hair follicles; the secretions from the tail gland may
serve pheronome functions.

27. List the functions of cutaneous nerves.
* Sensory perception (touch, heat, cold, pressure, pain, itch)
¢ Modulation of inflammation, proliferation, wound healing via neuropeptide activation of
target cells (keratinocytes, mast cells, endothelial cells)
* Control vasomotor tone
e Control piloerection
 Influence secretory activities of glands

28. List neuropeptides produced by cutaneous nerves.

e Substance P e Neuropeptide Y
* Neurokinin A » Somatostatin
e Calcitonin gene-related peptide « Pituitary adenylate cyclase activity peptide

* Vasoactive intestinal peptide

29. List the types of mechanoreceptors found in the skin.

e Pacinian corpuscle units—these are extremely sensitive to vibrations and pressure.

* Meissner’s or Ruffini corpuscles—these are sensitive to the velocity of skin movement
or touch.

» Afferent units sensitive to hair movement—some are affected only by movement of guard
(G) hairs or tylotrich (T) hairs, others are affected by movement of secondary hairs (D for
“down” hairs), and others are activated by movement of vibrissae.

* Slow-adapting type I endings from Merkel cell complexes are activated by steady pressure.

* Slow-adapting type II units are associated with Ruffian endings and are activated by
skin stretch.

* § High-threshold mechanoreceptor units have A & axons and respond to painful stimuli
and carry signals for spontaneous itch (well-localized, prickling); these are myelinated
and conduct rapidly (10-20 m/sec).

* Polymodal nociceptor units with C axons are involved with hyperalgesia and itch;
these are slow-conducting (2 m/sec), unmyelinated, and transmit a diffuse burning
itch sensation.

30. What are the differences between sinus hairs and tylotrich hairs? (Table 1-1)

Table 1-1  Sinus Hairs vs. Tylotrich Hairs

SINUS HAIRS

CHARACTERISTIC  (VIBRISSAE, WHISKERS) TYLOTRICH HAIRS

Location Muzzle, lip, eyelid, face, Scattered among ordinary body
throat, palmar aspect of hairs, associated with a
carpus in cats (pili caralis) tylotrich pad (synonyms

include: haarsheiben, touch
corpuscle, touch dome, hair
disk, tactile hair disk, tactile

Continued
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Table 1-1  Sinus Hairs vs. Tylotrich Hairs—Cont’d
SINUS HAIRS
CHARACTERISTIC (VIBRISSAE, WHISKERS) TYLOTRICH HAIRS

Unique features

These hairs are thick and stiff
and are characterized by an
endothelium-lined blood
sinus located between the
external root sheath of the
follicle and an outer
connective tissue capsule.
Pacinian corpuscles are
located close to the sinus
hair follicle.

pad, herediform ending, Pinkus
corpuscle, Iggo dome,
Iggo-Pinkus dome and Eimer’s
organ)

These hair follicles are larger than

surrounding ones and contain a
single stout hair. An annular
complex of neurovascular
tissue surrounds the follicle at
the level of the sebaceous
glands. These hairs are located
on a tylotrich pad consisting of
the hair follicle and an
underlying convex area of fine
highly vascularized connective
tissue. Unmyelinated nerve
fibers ending as flat plaques
(touch plaques) in association
with Merkel’s cells are also
located on the pad.

Function Slow-adapting Tylotrich hairs are rapid-adapting
mechanoreceptors mechanoreceptors; the touch
plaques serve as slow-adapting
touch receptors
31. Give the locations of the three major vascular plexuses of the skin and the structures

32.

supplied by each.
The superficial plexus is located immediately below the epidermis; capillary loops from
this plexus supply the epidermis and the upper portions of the hair follicles.
The middle plexus is located at the level of the sebaceous glands; it gives off branches to
the arrector pili muscles, ascending branches that supply the superficial plexus, and
ascending and descending branches that supply the middle portion of the hair follicles and
the sebaceous glands.
The deep plexus is found at the interface of the dermis and the subcutis. Branches from
this plexus descend into the subcutis and ascend to supply the lower portions of the hair
follicles and the epitrichial sweat glands; the ascending vessels continue upward to supply
the middle plexus.

List the functions of cutaneous lymph vessels.
e Return protein, fluid (H,O), and cells from interstitial spaces to the bloodstream.
* Remove material that has penetrated the epidermis and dermis (solvents, medications,

vaccines, other antigens).

* Link the skin and regional lymph nodes and thus function in immunoregulation.
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33. How is the subcutis organized?

The subcutis (subcutaneous fat, panniculus) is arranged in fat lobules divided by fibrous
septae. The fibrous bands of the septae are continuous with dermal collagen on the top and with
fascial sheets on the bottom. Thus these fibrous bands serve to anchor the skin to underlying
muscles and periosteum. Blood vessels, nerves, and lymph vessels are also found in the septae.
The fat lobules are composed of lipocytes (adipocytes or fat cells) and function as (1) an energy
reserve, (2) in thermogenesis and insulation, (3) as protective padding, and (4) to maintain
surface contours.
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2. THE VOCABULARY OF DERMATOLOGY

Karen L. Campbell, DVM, MS, DACVIM, DACVD
Carol A. Lichtensteiger, DVM, PhiD, DACVP

1. Why do dermatologists use words that no one else understands?

Each discipline has its own unique vocabulary—whether it is a medical discipline or a
technical one. Dermatologists use many terms that are rarely used in the other medical specialties.
The use of the correct dermatologic terms is important to accurately describe skin lesions when
talking or corresponding with other clinicians or pathologists. A good description of a skin lesion
will enable others to picture the problem and formulate differential diagnoses. To complicate
matters, terminology is dynamic and sometimes controversial—particularly when the terms have
been “borrowed” from human medicine and human dermatopathology—there may be subtle but
significant differences between the cutaneous reaction patterns of different species. You should
consult with your veterinary dermatologist or pathologist if you are uncertain of the significance
of a term being used.

2. Why are so many terms used?
The use of detailed terminology, including the description and distribution of lesions, assists
the listener or reader in visualizing the lesions. This is important in recognizing patterns of
disease and formulating differential diagnoses.
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33. How is the subcutis organized?

The subcutis (subcutaneous fat, panniculus) is arranged in fat lobules divided by fibrous
septae. The fibrous bands of the septae are continuous with dermal collagen on the top and with
fascial sheets on the bottom. Thus these fibrous bands serve to anchor the skin to underlying
muscles and periosteum. Blood vessels, nerves, and lymph vessels are also found in the septae.
The fat lobules are composed of lipocytes (adipocytes or fat cells) and function as (1) an energy
reserve, (2) in thermogenesis and insulation, (3) as protective padding, and (4) to maintain
surface contours.
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3. How can I learn to use the language of dermatology?
First learn the basic definitions of terms used in dermatology. Then follow this simple
template when describing skin lesions to systematically describe different types of skin lesions.
* Level of the lesions (e.g., flat, elevated or depressed)
* Color or additional descriptive terms (e.g., pigmentation, shape, size)
* Type of primary, secondary, or special skin lesions present
¢ Arrangement of the lesions (e.g., linear, annular, serpiginous, grouped)
 Distribution of the lesions (e.g., localized, facial, pedal, truncal, multifocal, generalized,
symmetric, or asymmetric)
e Duration of the lesions (e.g., acute or chronic)

4. Give examples of lesions that are flat, elevated, or depressed relative to the plane of the
skin (Table 2-1)

Table 2-1 Types of Lesions Relative to Plane of Skin

FLAT (IN THE PLANE ELEVATED (ABOVE THE DEPRESSED (BELOW THE
OF THE SKIN) PLANE OF THE SKIN) PLANE OF THE SKIN)
Macule Cyst Atrophy
Patch Lichenification Erosion
Telangiectasia Nodule Excoriation

Papule Necrosis

Plaque Scar

Pustule Sinus

Scales and crusts Ulcer

Vesicle and bullae

Wheal

5. What is a primary skin lesion?
A primary lesion is the initial eruption that develops as a direct result of the disease process.
It has not been altered by trauma (scratching) or natural regression over time. Examples include
bullae, cysts, macules, nodules, papules, patches, plaques, pustules, vesicles, and wheals.

6. How are each of the primary lesions defined? List examples of diseases associated with
each type of primary lesion (Table 2-2)

Table 2-2  Diseases Associated with Primary Lesions

PRIMARY DEFINITION AND
LESION EXAMPLES MORPHOLOGY

Bulla Localized collection of fluid,
>(0.5 cm in diameter,
larger than vesicles.

Autoimmune diseases
Epidermolysis bullosa
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Table 2-2  Diseases Associated with Primary Lesions—Cont’d

PRIMARY
LESION

DEFINITION AND
EXAMPLES MORPHOLOGY

Cyst

Macule

Nodule

Papule

A nodule that contains fluid
or semisolid material.

Epidermal inclusion cyst

Follicular cyst

Acne

Flat, circumscribed skin
discoloration, <1 cm,
lacks surface elevation
or depression.

Pigmented nevi

Lentigo

Purpura

Petechiae

Acute erythema

Vitiligo

A circumscribed, solid
elevation.

Usually greater than 1 cm
and usually extends into
the dermis.

Large nodules may be
referred to as masses.

Neoplasia

Granulomas

Deposits of collagen

Small, solid elevation of the
skin up to 1 cm in
diameter, feels solid, is
due to infiltration of
inflammatory cells and
edema and epidermal
hyperplasia.

Flea bites

Sarcoptes

Superficial bacterial

Folliculitis

Continued
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Table 2-2  Diseases Associated with Primary Lesions—Cont’d

PRIMARY DEFINITION AND
LESION EXAMPLES MORPHOLOGY

Patch A localized flat change in
skin pigmentation, larger
than 1 cm in diameter.

Ecchymoses

Leukoderma

Postinflammatory
hyperpigmentation

Plaque A flat-topped elevation
> (0.5 cm formed by
coalition of papules.

Eosinophilic plaques

Pustule A small, circumscribed
elevation of the epidermis
filled with purulent
material.

Bacterial infections

Eosinophilic folliculitis
(allergic, parasitic)

Pemphigus foliaceus

Acne

Impetigo

Vesicle A sharply circumscribed
elevated lesion that
contains fluid, < 0.5 cm
in diameter.

Viral diseases
Irritants

Autoimmune diseases
Epidermolysis bullosa

Wheal A sharply circumscribed,
raised lesion consisting
of edema, usually appears
and disappears within
minutes to hours.

Urticaria
Insect bites
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7. What is a secondary skin lesion?
Secondary lesions may be created by scratching, chewing or other trauma to the skin; as a
result of infections; or may evolve from regressing primary lesions. Examples include crusts,
erosions, excoriations, fissures, scales, scars, and ulcers.

8. How are the secondary skin lesions defined? (Table 2-3)

Table 2-3  Characteristics of Secondary Skin Lesions

SECONDARY
LESION DEFINITION MORPHOLOGY
Crust A collection of cellular debris,
dried exudates of serum,
inflammatory cells or
blood; antecedent primary
lesions include pustules,
vesicles and bullae.
Erosion A partial focal loss of

epidermis; does not
penetrate the basement
membrane and heals
without scarring.

Excoriation Linear erosion induced by
scratching or trauma.

Fissure Vertical loss of epidermis
and dermis with sharply
defined walls, crack
in skin.

Continued
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Table 2-3  Characteristics of Secondary Skin Lesions—Cont’d

SECONDARY
LESION DEFINITION MORPHOLOGY

Scale Thick stratum corneum that
results from
hyperproliferation or an
increased cohesion of
surface keratinocytes.

Scar A collection of new
connective tissue
(fibrosis); may be
hypertrophic or atrophic
(contracts with maturity);
scar implies prior
dermoepidermal damage.

Ulcer A full-thickness, focal loss of
epidermis and dermis;
heals with scarring.

9. You did not mention an epidermal collarette; what is this lesion?
Epidermal collarettes are circular rings of scales; these are the “footprints” of a ruptured
pustule or vesicle.

10. What is a follicular cast?

A follicular cast is an accumulation of keratin and sebaceous material adherent to a hair shaft
extending above the surface of the follicular ostia. It is a primary lesion associated with vitamin
A-responsive dermatoses, primary seborrhea, and sebaceous adenitis. Follicular casts are also
seen as secondary lesions in dermatophytosis and demodecosis.

11. Are comedones primary or secondary lesions?

They can be either (Figure 2-1). A comedo is a dilated hair follicle filled with cornified
cells, and sebaceous and sweat gland secretions. Comedones are primary lesions of feline acne,
vitamin A-responsive dermatosis, Schnauzer comedo syndrome, and some idiopathic seborrheic
disorders. Comedones are secondary lesions when associated with hyperadrenocorticism, topical
applications of greasy medications, demodecosis, and dermatophytosis.

12. What is a maculopapular eruption?
It is a dermatitis composed of both macules and papules. Maculopapular eruptions are
commonly seen with erythema multiforme.
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Figure 2-1 Schematic of comedo.

Figure 2-2 Schematic of telangiectasia.

13. What are telangiectasias?

Telangiectasias are small, dilated, superficial blood vessels (capillaries, arterioles, or venules)
that blanch when pressure is applied (diascopy) (Figure 2-2). Telangiectasias occur in many
cutaneous disorders. They are most commonly associated with hyperadrenocorticism, but can
also be seen with dermatomyositis and cutaneous lupus erythematosus.

14. How can you differentiate between telangiectasia and petechiae? Purpura?

Telangiectasia blanches on pressure, while petechiae do not. Both petechiae and purpura are
reddish lesions produced by extravasation of red blood cells (hemorrhage) into the dermis;
petechiae are < 0.5 cm in diameter whereas lesions of purpura are larger.

15. What are target (iris) lesions?

Target lesions are centrally healing lesions produced when the skin heals behind an
advancing disease process. The central zone is often hyperpigmented as a result of the previous
inflammation. The surrounding zone may be pale and the outermost zone often appears as a rim
of erythema. Target lesions are seen with bacterial folliculitis, dermatophytosis, demodicosis, and
erythema multiforme.

16. What terms are used to refer to changes in pigmentation?
* Leukoderma—nonpigmented skin
¢ Leukotrichia (achromotrichia)—nonpigmented hair
¢ Aurotrichia—gold-colored hair
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Figure 2-3 Chronic dermatitis with acanthosis. Note the rete ridge formation associated with hyperplasia
of the stratum basale and stratum spinosum. Retention of nuclei (parakeratosis) is seen in the stratum
corneum. Superficial dermal edema and a mononuclear perivascular infiltrate of lymphocytes and macrophages
are also features of this chronic dermatitis.

* Hypopigmentation (hypomelanosis)—decreased amount of melanin, lighter than normal
skin or hair color

* Hyperpigmentation (hypermelanosis, melanoderma)—darker than normal skin color,
increased amount of melanin

* Melanotrichia—excess pigment in the hair

17. Differentiate between hyperkeratosis and lichenification.

Hyperkeratosis is an increase in the thickness of the stratum corneum. Lichenification refers
to marked thickening of all layers of the epidermis; the lichenified areas may resemble tree bark
with accentuation of skin lines. Lichenification is associated with chronic rubbing or scratching
of the skin.

18. List and define the adjectives used in describing hyperkeratosis.
¢ Orthokeratotic—increase in anuclear cells in the stratum corneum
¢ Parakeratotic—retention of nuclei within cells of the stratum corneum, associated with
zinc-responsive dermatosis, ectoparasitism, lethal acrodermatitis, some vitamin
A-responsive dermatoses, Malassezia dermatitis, and other diseases (Figure 2-3)
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Figure 2-4 Normal canine epidermis showing basketweave keratin in the stratum corneum. Keratohyalin
granules are visible in the single layer of the stratum granulosum.

* Basketweave—loosely woven cells in the stratum corneum (Figure 2-4)

* Compact—densely packed keratinocytes in the stratum corneum; associated with low-
grade trauma to the skin

e Laminated—Xkeratinocytes in the stratum corneum are layered; seen in ichthyosis

19. Differentiate between folliculitis, furunculosis, fistulas, and sinuses.

* Folliculitis—inflammation involving hair follicles. Mural folliculitis denotes targeting of
the wall of the follicle. Perifolliculitis is an accumulation of inflammatory cells around
the hair follicle without invasion of the follicular epithelium.

* Furunculosis—a perforating folliculitis with rupture of the hair follicle, may result in
granulomatous inflammation.

 Fistulas—an abnormal passage between two organs or between a structure and a body
surface; may develop from necrotizing furunculosis with a tract of purulent material
leading from a ruptured hair follicle to the skin surface, or may lead from embedded
foreign material to the surface of the skin.

e Sinus—a sinus is a tract leading from a suppurative cavity to the skin surface (a type
of fistula).

20. What do the terms calcinosis and sclerosis refer to?

e Calcinosis is the deposition of mineral salts in the dermis. It is most commonly associated
with hyperadrenocorticism (calcinosis cutis), but can also be dystrophic (dystrophic
calcification), metabolic (metastatic calcification), or idiopathic (calcinosis circumscripta)
in origin.

e Sclerosis is a general term indicating induration or hardening (fibrosis is a common cause).

21. What do the terms dyskeratosis and apoptosis refer to?

Dyskeratosis is a histopathologic term used to indicate abnormal keratinization of
keratinocytes. Dyskeratotic cells are morphologically similar to apoptotic cells. Apoptosis refers
to cells undergoing programmed cell death; this physiologic cell suicide may be triggered by the
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Figure 2-5 Epidermis showing apoptotic keratinocytes (arrows) in a dog with erythema multiforme.

immune system, cytokines, viruses, drugs, and many other mechanisms. Apoptosis is a feature of
erythema multiforme, discoid lupus erythematosus, and many other diseases (Figure 2-5).

22. What are acantholytic keratinocytes?

Acantholytic keratinocytes are epidermal cells “floating free” within a vesicle or pustule.
These are formed when there is a loss of cohesion between viable epidermal cells and are most
often associated with the pemphigus complex of diseases but can also be seen with severe
inflammation, viral diseases, bacterial, and fungal dermatoses (Figure 2-6).

23. Are acantholytic cells a sequela to acanthosis?

No. Acanthosis is hyperplasia of the stratum spinosum (increased number of keratinocytes
in the spinous layer). Acantholytic cells are relatively intact keratinocytes loose in pustules; the
cells were released because of damage to the desmosomes (intercellular bridges). As noted
previously, the damage is usually immune mediated; however, enzymes released from neutrophils
in inflammatory skin diseases can also form acantholytic cells.

24. What are Pautrier microabscesses?
Pautrier microabscesses are focal accumulations of neoplastic lymphoid cells within the
epidermis and are characteristic of epitheliotropic lymphoma.
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Figure 2-6 Subcorneal pustule filled with neutrophils and acantholytic keratinocytes in a dog with
pemphigus foliaceus (arrow is pointing to an example of an acantholytic keratinocyte).

25. What is an interface dermatitis?

This is a histopathologic term used to denote an inflammatory pattern targeting and
obscuring the dermoepidermal junction. There is usually hydropic degeneration of cells in the
stratum basale. The inflammation may be minimal (as in SLE) or marked (as in DLE) with a
lichenoid cellular infiltrate. Lichenoid cellular infiltrates are accumulations of inflammatory cells,
most often lymphocytes and plasma cells, that “hug” the dermoepidermal junction in the
superficial portion of the dermis and may infiltrate the stratum basale. Other common features
include apoptotic keratinocytes, satellitosis (lymphocyte adjacent to an apoptotic keratinocyte),
and pigmentary incontinence. Interface dermatitis is commonly seen in cutaneous adverse drug
reactions, dermatomyositis, erythema multiforme, lupus erythematosus, toxic epidermal necrolysis,
and may occur in other dermatoses.

26. Is it pyoderma or dermatitis?

Pyoderma is a clinical term for bacterial dermatitis. Dermatitis is a clinical and pathological
term for inflammation of the skin. The prefix pyo in pyoderma indicates neutrophils are a major
component of the inflammation; this is equivalent to suppurative dermatitis. In biopsy specimens
obtained from bacterial pyoderma, neutrophils are often a component, but may not be the major
leukocyte (Figure 2-7).

27. What is the difference between granulomatous and granulation?

Granulomatous refers to an inflammatory reaction in which macrophages are the
predominant inflammatory cell. The reaction often includes multinucleated macrophages (giant
cells) and sometimes the reaction is organized with fibrosis into nodules (granulomas). Granulation
is the process of forming fibrous tissue to repair damaged tissue such as ulcerations, lacerations,
and surgical incisions. New capillaries (neovascularization, angiogenesis) and reactive fibroblasts
grow into fibrinous exudate in the area of tissue damage.

28. What is the difference between the subcutis, subcutaneous tissue, and panniculus?
The three terms are essentially synonymous terms for the fatty connective tissue layer deep
to the dermis. This layer is composed of adipocytes, vessels, and connective tissue.
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Figure 2-7 Suppurative dermatitis involving the deep dermis and panniculus of a dog. Neutrophils are the
predominant inflammatory cell in suppurative dermatitis.

29. When is it panniculitis versus steatitis? Where does cellulitis fit?

Because the panniculus is adipose tissue, a panniculitis is also a steatitis (inflammation of
fat). Internal systemic disease (pancreatitis or vitamin E and selenium deficiency) are differentials
for causes of panniculitis, especially if there is saponification or lipofuscin. Cellulitis refers to
purulent inflammation in the subcutis; the inflammation is usually extensive with copious exudate
and effacement of the tissue.

30. What is the difference between special stains and immunohistochemistry (IHC) for
biopsy tissues?

Special stains is a generic term for all stains applied to formalin fixed tissues other than the
standard H&E (hematoxylin and eosin) protocol. Special stains include PAS or GMS for fungi,
acid fast for mycobacteria, and Perl’s iron for hemosiderin. IHC is a subset of special stains used
to detect antigens of infectious agents (e.g. Toxoplasma) or of tumor markers (e.g., B versus
T lymphocytes). In IHC, antibodies (immuno) for specific antigen(s) in tissue (histo) are bound
and then detected by using a chromogenic substrate (chemistry) for an enzyme (usually
peroxidase) that was attached as a label to the primary antibody, or more commonly, to a
secondary antibody that is an antispecies antibody that detects bound primary antibody.

31. Why are so many biopsy results a ‘“nonspecific”’ dermatitis?

The skin, like other tissue, has a limited repertoire of responses to injury. Although pattern
analysis of histopathologic responses is quite useful, every disease does not have a specific
pattern. Diseases causing perivascular dermatitis are especially numerous; other changes, clinical
signs, and other assays are needed to arrive at the final diagnosis.

32. When is it hyperplasia? Neoplasia? Dysplasia?

Hyperplasia is a non-neoplastic increase in numbers of cells in a tissue; the reaction stops
when the signal inducing the proliferation is removed. Neoplasia is an increase in cell numbers
(increase in proliferation or decrease in natural death) of transformed cells no longer (or at least,
incompletely) responsive to cell cycle control signals. Dysplasia, depending on the context, is
atypical hyperplasia and potentially preneoplastic (e.g., in Bowen’s disease) or is an abnormal
tissue development (adnexal dysplasia) and is not preneoplastic.
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33. Are hypertrophy and atrophy opposites?

Not completely. Hypertrophy is increased organ mass because of increased size of cells in
the tissue, for example, reactive apocrine gland epithelium or reactive endothelial cells. If the cell
numbers are also increased, a second process of hyperplasia is also present. In atrophy, organ
mass is decreased because the tissue has a decrease in size of cells, loss of cells, or both.
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3. DIAGNOSTIC TECHNIQUES
IN DERMATOLOGY

Paul Bloom, DVM, DABVP, DACVD

1. Which diagnostic tests should a general practitioner perform when presented with a
patient with a dermatologic problem?

Fortunately for veterinarians, dermatology is a low-cost, high-yield specialty. With a scalpel
blade, mineral oil, microscope, hemostat, handheld magnifying lens, cytologic stain, biopsy Kkit,
fungal culture plate, acetate tape, sterile toothbrush, cotton tip applicator sticks, and a flea comb,
almost any dermatologic test may be performed. The most common tests performed include:

* Examination of the haircoat with a magnifying lens

* Flea combing

e Acetate tape prep

e Cytologies

e Trichogram

* Skin scrapings

* Wood’s lamp examination

¢ Fungal culture for dermatophytes

* McKenzie toothbrush culture

* Bacterial culture and susceptibility testing

* Skin biopsies

2. What is a trichogram and how is it performed?

A trichogram is a microscopic examination of a plucked hair. A hemostat is used to gently
pull the hair out. To get the bulb and not fracture the hair shaft, you should grasp the hair as close
to the skin surface as possible. The hair is put on a microscope slide that has mineral oil on it and
a cover slip applied. The hair is examined under 40X objective.
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3. What are you looking for in a trichogram and what diseases could it help you identify?
You want to examine the hair shaft and the hair bulb. A normal hair shaft should be uniform

in diameter and come to a tapered end. Some of the abnormalities that may be seen are listed in
Table 3-1. A trichogram is especially helpful in differentiating alopecia due to pruritus/self-
trauma vs hairs that easily epilate (endocrinopathies, telogen defluxion, follicular arrest). In the
former, the shafts are fractured, while in the later, the shafts are normal but all of the hairs

are in telogen.

Table 3-1

Characteristic Trichogram Findings in Dermatologic Diseases

DISEASE

HAIR SHAFT APPEARANCE

BULB APPEARANCE

Normal—anagen
phase (active
hair growth)

Normal—telogen

phase (resting
phase)

Pruritic diseases/
self-trauma

Dermatophytosis

Demodex

Uniform in diameter and has a

tapered distal end (end
opposite the bulb region).
From outside in — the cuticle,
cortex (may be pigmented
depending on coat color) and
medulla should be visible.
Melanin, if present, is evenly
distributed throughout the
shaft.

Uniform in diameter and has a

tapered distal end (end
opposite the bulb region).
From outside in — the cuticle,
cortex (may be pigmented
depending on coat color) and
medulla should be visible.

Fractured shaft. The rest of the

hair shaft (proximal to
fracture) is normal.

Fractured shaft. The rest of the

hair shaft (proximal to
fracture) may be swollen,
irregular and the cuticle,
cortex and medulla are not
clearly discernible. There
may be arthroconidia
(spores) on the surface or
hyphae in the hair.

Normal but MAY see mites

associated with the hairs.

A lack of mites does not
rule out Demodex but this is
a great way to screen dogs
that you suspect have
Demodex. If negative, you
need to follow up with skin
scrapings (see discussion on
skin scrapings).

Rounded, smooth, shiny, and the
matrix (bulb) cells may be
heavily pigmented. Melanin is
evenly distributed in the matrix
cells.

Club- or spear-shaped with a
rough surface and is always
nonpigmented (pigment is only
produced in the bulb during
anagen).

Normal — can be either an anagen
or telogen bulb.

Normal — can be either an anagen
or telogen bulb.

Normal — can be either an anagen
or telogen bulb.
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Table 3-1 Characteristic Trichogram Findings in Dermatologic Diseases—Cont’d

DISEASE HAIR SHAFT APPEARANCE BULB APPEARANCE
Color dilution Breakage of hair with abnormal ~ Melanin clumping.
alopecia (CDA) hairshafts. The remaining

hairshafts will have irregular
shaped clumps of melanin,
distorted cuticle-cortical
anatomy. Note that a
normal-haired dog with color
dilution will have hairs look
the same as CDA except for
the presence of abnormal hair
shafts with CDA.

Endocrinopathy Normal for telogen but Normal for telogen but excessive
(e.g., hyper- excessive (majority) of hairs (majority) of hairs in telogen.
adrenocorticism, in telogen.
hypothyroidism).

4. How are skin scrapings properly performed?

A scalpel blade coated with mineral oil is scraped along the skin. The exact technique
depends on whether the mite you are looking for is superficial or deep dwelling. The material that
is collected on the scalpel blade is then placed on a microscope slide and a cover slip is applied.
Depending on the mite, the sample is then examined either with 40X (Cheyletiella, Sarcoptes,
Notoedres) or 100X (Demodex) magnification.

5. How do you take a skin scraping to demonstrate the presence of superficial dwelling
mites (e.g., Cheyletiella, Demodex cati [cats], Sarcoptes, Notoedres)?
Because these mites live on the surface or in the superficial layers of the skin, broad,
superficial scrapings that collect scale and crusts should be performed.

6. How do you take a skin scraping to demonstrate the presence of deep dwelling mites
(e.g., Demodex canis in dogs or D. cafi in cats)?
Because these mites live deep in hair follicles, deep skin scrapings must be performed.
The skin is squeezed to help extrude the mites from the hair follicles and then a scraping is
performed with intermittent squeezing of the skin. The scrapings should be deep enough to create
capillary oozing.

7. Are there other helpful hints in having success when performing skin scrapings?
Yes. Knowing which mite is suspected helps determine the sites and lesions that should be
scraped (Table 3-2).

8. Are there differences in interpreting positive skin scrapings?

Yes. Because the superficial dwelling mites are not a commensal on the skin, finding even 1
egg, larva or adult Cheyletiella, Sarcoptes, or Notoedres is diagnostic of an infestation. It is
important to remember that Demodex is a normal inhabitant of canine and feline skin so the rare
adult mite may be found, especially if scraping around the animal’s eyes or mouth. In cases of
demodicosis, it is important to record the location from where the skin scraping was taken, the
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Table 3-2  Skin Scraping Techniques for Common Mites of Cats and Dogs

MITE LOCATION(S) TO SCRAPE LESION(S) TO SCRAPE

Demodex Face (especially periorbital and by Papules, pustules, erythematous or
the commissures of the mouth), hyperpigmented macules,
forelegs, trunk, feet (interdigital), comedones or hypotrichotic to
and hind legs. Note — Demodex alopecic lesions.
can also be in the ear canals —
so an ear swab is also useful.

Sarcoptes Edges of pinnae, elbows, hocks, and Papules, papulocrusts or alopecic
ventral chest, areas.

Notoedres Edges of the pinnae, face, neck Papules, papulocrusts or alopecic
and feet. areas.

Cheyletiella Dorsum (note: acetate tape

impressions are more sensitive).

Scales, papules, papulocrusts or

alopecic areas.

number of mites at each stage (egg, larva, nymph, and adult) found and the live/dead ratio. These
results will be compared to future scrapings to help evaluate response to treatment.

9. Since Cheyletiella causes its symptoms due to a host hypersensitivity reaction, there
may be very few mites on the dog or cat. This can make it difficult to find mites on skin
scrapings (like looking for a needle in a haystack). What other techniques may be used
to find the mites?

A useful technique is the acetate tape prep. Clear tape is applied and then removed from the
coat and skin of the dog/cat. The tape is placed sticky side down on a microscope slide and
examined under 40X. Flea combing large areas along the dorsum of the patient may be used to
help recover Cheyletiella. The hair and scale collected are applied to a microscope slide with
mineral oil placed on it. A cover slip is applied and the sample examined under 40X.

10. Wood’s lamp examination, trichogram, and fungal cultures can all be useful in diagnosing
dermatophytosis. We have already discussed trichograms; how does the Wood’s lamp
examination work?

The Wood’s lamp uses ultraviolet light filtered through either nickel or cobalt. The
wavelength of the light is 253.7 nm. Because the light’s wavelength is temperature-dependent,
the lamp should be turned on for 5 to 10 minutes before use.

The principle behind the Wood’s lamp examination is that certain dermatophytes
(Microsporum canis, M. distortum [strain of M. canis|, M. audouinni, Trichophyton schoenleinii)
may cause infected hairs (not scales, crusts) to fluoresce an apple-green color. In the case of M.
canis, this occurs approximately 50% of the time. The exact metabolite of the dermatophyte that
is responsible for the fluorescence has not been definitely identified but is suspected to be either
pteridin or a metabolite of tryptophan.

11. What are the pros and cons of a Wood’s lamp examination?

The advantage of the Wood’s lamp is that it is a fast, inexpensive SCREENING tool for
dermatophytosis. If hairs are found to fluoresce, those hairs should be plucked and submitted for
a fungal culture. Remember, a negative examination result does not rule out dermatophytosis.

A disadvantage of the Wood’s lamp is its poor sensitivity. Only 50% of the most common
dermatophyte in dogs and cats, M. canis, fluoresces. In addition, depending on the operator, it can
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have poor specificity. Bacteria (Pseudomonas aeruginosa and Corynebacterium minutissimum),
scales, crusts, soap, and ointments may also cause fluorescence but are not apple-green in color.

12. What about fungal cultures. How do you perform these?

The hairs selected for culture should be hairs that fluoresce with a Wood’s lamp (if possible),
are broken, or are along the edge of an alopecic lesion. To decrease contaminants, the area should
be first gently wiped with 70% alcohol. Hairs and scales are collected from the patient and
inoculated into the medium. The McKenzie toothbrush collection technique is preferred in cases
where there are poorly defined lesions, or if culturing an exposed but clinically unaffected animal.
The toothbrush collection technique involves taking a sterile toothbrush and vigorously brushing
the animal’s haircoat to collect hair and scale. This material can then be removed from the
toothbrush with a sterile hemostat and placed into the culture medium.

13. What are the common culture media used to diagnose dermatophytes?

Dermatophyte test medium (DTM) is the most common medium used in private practice. It
contains Sabouraud’s dextrose, phenol red (pH indicator), cycloheximide (inhibits growth of
other fungi), gentamicin, and chlortetracycline (inhibits bacterial growth).

Rapid sporulation medium (RSM) has many of the same features as DTM but with different
ingredients. It contains a pH indicator, bromothymol blue, which causes the medium to change
from yellow to blue green; it contains antimicrobial agents, chloramphenicol and chlortetracycline,
and an antimycotic agent, cycloheximide.

14. What are the advantages and disadvantage of each of these fungal culture media?

DTM is a useful medium for the rapid growth of dermatophytes and inhibits saprophytic
bacteria and fungi. As the pH increases with the growth of dermatophytes, the medium will turn
intensely red. This color change, when associated with a small amount of a white or buff colored,
cottony, colony growth, is highly suggestive of dermatophytes (Table 3-3). Natural pigmentation
on the underside of the colony (reverse color) is obscured because of the intense color change of
the medium. The reverse color is a valuable diagnostic tool in identifying the various dermatophytes.
DTM does not enhance the sporulation of dermatophytes, which is needed to speciate the
dermatophyte present.

Table 3-3 Identification of Dermatophytes Based on Colony Morphology
and Fluorescence

COLONY MORPHOLOGY UNDERSIDE VIEW

AND APPEARANCE: OF COLONY WOOD’S LAMP
ORGANISM TOP VIEW (REVERSE COLOR) RESULTS
M. canis White cottony to wooly  Yellow Positive
approximately
50% of the time
M. gypseum Buff-colored, flat and Pale yellow to tan ~ Negative
granular
Trichophyton
mentagrophytes ~ White- to cream- Brown, tan, or dark Negative
colored powdery red

(zoophilic form) or
white cottony
(anthropophilic
form)
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RSM is useful for many of the same reasons that DTM 1is valuable: it allows rapid growth
of dermatophytes; it has a pH indicator; and it has antimicrobial and antifungal agents to inhibit
growth of saprophytic bacteria and fungi, respectively. In contrast to DTM, it enhances sporulation
and allows visualization of the reverse colony color. These features allow proper identification of
the dermatophyte. The major disadvantage of RSM is that the pH indicator does not create as
intense a color change as DTM, thereby making one of the diagnostic clues (medium color change
associated with a small amount of colony growth) more difficult to appreciate. In addition, some
strains of dermatophytes grow better on DTM than on RSM.

The author uses a product that is the best of both worlds. Derm Duet, is a culture medium
that contains DTM on one half and RSM on the other. Derm Duet is a flat plate that has a cover
that opens like a book, allowing easy access to the colony growth. Most DTMs are small-mouthed
jars, which hampers collection of colonies off the medium.

15. Any other tips regarding culturing for dermatophytes?

Regardless of which medium is used, the culture should be placed in the dark, with
30% humidity and a temperature of 30° C. In our practice, a child’s pencil box that has a wet
sponge in it is used. This is left on the counter in the laboratory as a reminder to examine the
culture daily.

16. Because more than just dermatophytes may grow on the culture, what are some of the
clues that the organism is a dermatophyte?

As the dermatophyte FIRST begins to grow, the color of the medium changes from yellow
to red. This should occur within the first 14 days. The color change occurs because dermatophytes
digest protein preferentially. When the protein is metabolized, the pH of the medium changes
(increases) and causes the color change. It is important to examine the culture daily because, with
time, all the protein in the medium is used and the dermatophytes begin to use carbohydrates.
When this occurs, the medium will change back to yellow.

Saprophytes use carbohydrates first. Eventually the carbohydrate source will be exhausted
and protein will be used. When protein is used the same color change occurs as previously
described. The difference between dermatophytes and saprophytes is that with dermatophytes,
there should be a small amount of growth associated with entire medium changing color, and with
contaminants, there will be a large amount of growth and only localized (in the earlier stages)
color change.

17. Any other clues?
Dermatophyte colonies should be white or buff and cottony in appearance, whereas bacteria
look like slime and saprophytes are usually darker colored (see Table 3-3).

18. Veterinary dermatologists recommend microscopic examination of the colonies. How
is this performed and what are you looking for?

Macroconidia are collected either by applying acetate tape to the surface of the culture
medium or by using a 25-gauge needle to lift some of the growth off the medium. The collected
material is placed on a microscope slide that has had 1 to 2 drops of lactophenol cotton blue
placed on it. A cover slip is then applied and the sample is examined under 100X and 400X.

19. What is the benefit of this additional step?

The source of the infection may be determined by identifying the specific dermatophyte that
is involved in the infection. Each dermatophyte has its own natural habitat. These habitats are:
geophilic (soil), zoophilic (animal), or anthropophilic (human) (Table 3-4).

It is important to identify the specific dermatophyte involved in the infection because
different dermatophytes have different reservoirs. By doing so, eliminating the source of the
infection may be possible.
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Table 3-4  Identification of Dermatophytes with Lactophenol Cotton Blue
Examination Plus the Reservoir for Each Dermatophyte

ORGANISM MACROCONIDIA MICROCONIDIA RESERVOIR
M. canis Spindle shaped with Rarely found. Are club  Zoophilic
thick walls and shaped but are
knobs at the ends. nondiagnostic.

Contains more than
6 cells (Fig. 3-1A).

M. gypseum Spindle-shaped with Frequently found, are Geophilic
thin walls with club shaped but are
rounded ends. nondiagnostic
Contains less than (same appearance
six cells (Fig. 3-1B). as M. canis).
Trichophyton Only found Usually present either Zoophilic
mentagrophytes occasionally. Are singly along hyphae
cigar shaped, thin or in grapelike
walled with narrow clusters.

attachment to the
hyphae (Fig. 3-1C).

20. What are the indications for performing a skin biopsy?
The author will perform a skin biopsy for:
* Any skin disease that is not responding to appropriate therapy
* Any skin disease that may be potentially neoplastic
¢ Any skin disease that may be a cutaneous marker for a systemic disease (e.g., hyper-
keratotic footpads associated with superficial necrolytic dermatitis)
* Any skin disease that may be autoimmune or immune-mediated
* Any nodular disease
¢ Any skin disease that appears unusual
¢ Any skin disease that requires expensive or potentially toxic drugs or therapy

21. Are there different methods used in collecting a skin biopsy? If so, what are the
advantages and disadvantages of each method?

Two methods to biopsy the skin are the punch technique and the elliptical, incisional biopsy
with a scalpel blade.

For punch biopsies, we usually will use a 6-mm punch biopsy instrument. Occasionally, a
4-mm punch may be used on the pinna. When using this instrument, DO NOT include normal
tissue in the sample with a lesion. Because the sample is round, if you include normal tissue with
the lesion, the sample could be sectioned in such a manner that lesions are missed (think of a
doughnut in which you can cut with a knife and miss the hole). When using a punch instrument,
press firmly and rotate the punch in one direction until the skin is completely penetrated. To avoid
creating artifactual lesions, do not rotate the punch instrument back and forth.

We use elliptical, incisional biopsy with a scalpel blade for lesions that are ulcerated,
erosive, or are suspected to involve the subcutaneous tissue (e.g., panniculitis). For subcutaneous
lesions, a punch sample typically may not get all the subcutaneous tissue and therefore may miss
important lesions. Excisional biopsy with a scalpel blade should be performed when you biopsy
a pustule, vesicle, or bullae that exceeds the size of your punch.
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Figure 3-1 A, Macroconidia of Microsporum canis. B, Macroconidia of Microsporum gypseum.
C, Macroconidia of Trichophyton mentagrophytes.

22. Are there any special techniques that you should use when you perform a biopsy of an
area that is alopecic or hypotrichotic?

Yes. If a lesion is hypotrichotic or alopecic, then either a 8-mm punch is used or an elliptical
incisional biopsy is performed. Either of these techniques will increase the number of hair
follicles that can be examined (if present of course). Ideally, the sample should be trimmed so that
the entire length of the hair follicles can be assessed. If the sample is elliptical, the piece is
trimmed from tip to tip. However, with a punch (round sample) biopsy ideal orientation is
difficult. To help properly trim a round sample to allow optimal orientation, a technique has been
established using a Sharpie permanent marker. Before collection of the sample, a black line is
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drawn in the direction that the hair should run with a Sharpie permanent marker. The sample is
then collected along this line.

23. Can you explain in detail how you do your sampling if you have a lesion that is
ulcerative, erosive, or alopecic? Are there tricks to getting the maximum information
from your sample?

Yes. In those cases, an elliptical-shaped biopsy is the most valuable sampling technique.
Using a scalpel blade, the incision begins in the center of the lesion and is curved into normal
skin. The procedure is repeated making a second curved incision on the opposite side of the
sample, thereby creating a football-shaped sample with one tip in the center of the lesion and the
other in normal skin. This allows the pathologist to section the sample so that he or she can
examine the skin as a continuum going from normal to abnormal. This frequently will help
identify the pathogenesis of the disease because the sample allows the visualization of the
step-by-step changes that caused the lesion.

24. Can you go through the step-by-step procedure of performing a skin biopsy?

Sure. Regardless of the method used to collect the biopsy, a local anesthetic containing
2% lidocaine is injected prior to collection. To prevent overdosing, don’t exceed 1 cc of 2%
lidocaine/10 pounds body weight of the animal. For small animals, or animals that will need
biopsies of multiple sites, use a 1% lidocaine solution. This is made by mixing 2% lidocaine
50/50 with sterile water. By using this mixture, more sites can be anesthetized without concern
about toxicity. Sites should NOT be clipped or scrubbed before collection because this may
remove very valuable information. The hair may be clipped to visualize the lesion better, but to
avoid traumatizing the skin, at least %;-inch length of hair should remain. Skin biopsies are clean,
not sterile, procedures except when the sample is being collected for a macerated tissue culture
(see bacterial culture discussion for more details). The biopsy site is outlined with a Sharpie
permanent marker. Most samples, except for nails, nasal planum, and pinnae, can be collected
with only local anesthesia. In some cases, mild sedation can be helpful both to the patient
and clinician (sedation of the patient, not the clinician!).

For biopsies of the nails, nasal planum, or pinnae, we use a combination of general and local
anesthesia.

It is very important to avoid creating iatrogenic lesions during sample collection (e.g.,
crushing artifact secondary to grasping the tissue with forceps). These secondary lesions may be
avoided by GENTLY grasping the sample deeply along the edge using fine thumb forceps.

After the sample is collected, close the site with one to two sutures placed in a simple
interrupted pattern. The sample should be immediately placed into 10% buffered formalin and
submitted to the laboratory for processing. Leaving the sample out of formalin, even for a brief
period, may allow production of autolytic lesions.

If an infectious agent/cause is suspected, a sterile sample can be submitted at the same time
for a macerated tissue sample (see bacterial culture discussion for more details.)

25. Any tips in getting the most out of a skin biopsy?

If you ask a dermatopathologist what is the number one item that can help with a diagnosis,
other than the sample itself, the answer would be HISTORY, HISTORY, HISTORY (see
Chapter 4). This includes the duration of the disease, clinical signs (e.g., pruritus, systemic signs),
distribution of the lesions, whether owners are also affected, whether there is multiple animal
involvement, all medications that are currently (or recently) being used and the response to any
previous therapy. A list of rule-outs would also be helpful.

Other helpful tips include:

Send your sample to a veterinary dermatopathologist.

Submit multiple samples (usually three to four samples are ideal) of different lesions that

represent various stages of the disease process. Perform a biopsy of only primary lesions
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Figure 3-2 Intracellular and extracellular cocci found on skin cytology.

(macule, papule, pustule, vesicle, wheal, nodule, tumor, alopecia, scale, or crust). It is
very important that samples selected represent the disease process (a variation on a
theme) rather than one unique lesion that doesn’t represent the disease process. In
general, avoid old, ulcerative, or erosive lesions.

26. What is cytology?

Technically, cytology is the study of the internal structure and organization of cells. In
dermatology, the term is used to describe the microscopic examination of fluid or tissue collected
from nodules, tumors, cysts, pustules, vesicles, papules, bullae, or the surface of the skin.

27. What is the value of cytology?

Cytology can rapidly and inexpensively detect the presence of inflammation, infection
(bacteria or fungi), autoimmune disease (presence of acantholytic keratinocytes in pemphigus),
or neoplasia (Figures 3-2 through 3-4).

28. What are the different techniques used to collect samples for cytologic examination?
Fine needle aspirates, skin scrapings, impression smears, and roll smears.

29. Can you explain how each technique is performed and the indications for each?

Absolutely. When the skin is scaly, a superficial skin scraping can be useful. A very small
amount of mineral oil is placed on a no. 15 scalpel blade to help keep the scale on the blade once
it has been collected. The lesion is scraped a few times, and the material collected is placed on a
microscope slide, stained (see below about staining samples), and examined microscopically at
400X and 1000X.

A fine needle aspirate is performed when a solid or fluid filled mass or lesion is present. A
22- to 25-gauge needle attached to a 12-cc syringe is placed into the lesion and suction is applied
by pulling back the plunger of the syringe (one half to three fourths of the way). The syringe
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Figure 3-3 Numerous Malassezia found on skin cytology.

plunger is pulled back and released a few times if the lesion is a solid mass, while it is only pulled
back once if fluid can be removed. The sample is placed on a microscope slide, stained, and
examined as previously described for skin scrapings. Sometimes, a 22-gauge needle works well
as a “core” biopsy instrument for solid masses. The needle is inserted into the lesion and gently
rotated. The needle is then withdrawn and reinserted in a second spot. These steps are usually
repeated three or four times. To extract the sample from the needle, the needle is attached to a
syringe that already has been prefilled with air (do not draw back on the syringe plunger with the
needle attached, it will suck the material further up the needle). Then push on the plunger while
pointing the needle toward the slide; this expels the material in the needle onto the slide.
Impression (touch) smears are useful when there is an erosion, ulcer, crust, or moist or
greasy lesion. If the lesion is fluid-filled (e.g., pustule) but is too small for a fine needle aspirate,
“lance” the lesion with a 25-gauge needle and then do an impression smear. To perform an
impression smear, a slide is firmly applied to a lesion and, in most cases, is then gently moved
back and forth a few times to increase the yield. Some people will use slides that are “sticky” on
one side (Durotak). These slides are reported to increase the yield of sample collected, but we
find that a standard slide works quite well. Sticky slides will increase the number of organisms
found even on normal dogs, so getting a “feel” for what is found on a normal dog with respect to
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Figure 3-4 Acantholytic keratinocytes are suggestive of pemphigus.

number of organisms would be useful. The slide is then processed and examined as previously
described for skin scrapings.

Roll smears (swabs) are used when it would be difficult to get a slide into the affected area.
This could be a draining tract, the interdigital spaces on cats and small dogs, and the ear canals
in all dogs and cats. A cotton-tipped applicator is gently rubbed back and forth across the lesion
and then the material from the applicator stick is rolled back and forth on the slide. If the
lesion is scaly, applying a small amount of mineral oil to the swab can help with collection. The
sample is rolled onto a microscope slide, stained, and examined as previously described for
skin scraping.

30. How do you process the sample for cytologic examination?

We heat fix the sample, using a cigarette lighter, and then wait a minute or so to allow it to
cool. As a senior veterinary student learned, placing a warm slide into the fixative (containing
95% alcohol) will create quite a large flame! A modified Wright stain (DiffQuik) is used. There
are three jars in this kit. The first jar is a fixative containing 95% alcohol, the second contains
buffered xanthene dye, which stains the cells and organisms red, and the third contains buffered
thiazine dye that stains the cells and organisms purple. The slide is placed into each jar for 3 to
5 seconds and then is placed into a bottle containing water. The slide is then dipped a number of
times until the excess stain has been rinsed off. Since the stains are used many times before
discarding (they are usually discarded monthly and the jars are thoroughly washed) there is a
potential for debris to accumulate in the bottom of the jars. To decrease the potential for
contaminating slides, allow the slides to rest in each jar for the allotted time rather than agitating
them. Another tip is to use clothespins to hold the slides to avoid staining your fingers! Once the
slides have been rinsed, they can either be air dried or blotted (NOT rubbed) with a paper towel.
The sample is now ready to examine microscopically.

31. What specific diseases/conditions may be detected via cytology?
The presence (and/or type) of:
» Bacterial or fungal infections (Malassezia) (see Figures 3-2 and 3-3)
* Neoplasia
¢ Inflammation
e Autoimmune diseases (acantholytic keratinocytes associated with pemphigus) (see
Figure 3-4)
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32. What are acantholytic keratinocytes?

They are keratinocytes that have lost their intercellular “glue” due to an auto-immune or
infectious (bacterial or dermatophytic) process. Once the keratinocytes have lost their anchors,
they break away and will be free floating in a vesicle (pemphigus vulgaris) or pustule (pemphigus
foliaceus). They are round cells with a purple cytoplasm and a dark purple nucleus, appearing
singly or in clusters (see Figure 3-4).

33. When do you perform a bacterial culture and susceptibility test?

Bacterial cultures are not frequently performed in dogs with skin disease because
Staphylococcus intermedius is the most common bacterial pathogen and has a predictable
susceptibility profile. It would be uncommon to obtain culture specimens from cats with skin
disease because they rarely get bacterial infections, except for cat bite abscesses. Indications for
culture and susceptibility testing in the dog or cat would include the presence of:

* Nodules

¢ Deep draining tracts

* A bacterial infection of the skin (confirmed by identifying intracellular bacteria and

degenerative neutrophils) that fails to respond to appropriate antibiotic therapy

 Otitis externa with chronic changes in the ear canals especially if a single population of

rods is found on cytologic studies

e Suspicion of an uncommon bacterial infection (atypical mycobacteria, Nocardia,

Actinobacillus)
» Suspicion of an anaerobic infection (gas pocket formation)
e Otitis media

34. What is the best way to collect a sample from a nodule for a bacterial culture?

Because the bacteria of interest are present in the deep tissue and not the surface, a
macerated tissue culture should be performed on samples from nodules. To collect the sample for
a macerated tissue culture, the site is sterilely prepped by clipping with a no. 40 blade and
scrubbing with a chlorhexidine or tamed iodine-based shampoo. The area is then rinsed with
alcohol. An incisional biopsy specimen, using sterile technique, is then obtained as previously
described. The sample is then placed into a sterile container rather than a formalin container. At
the laboratory, the surface is then scorched or the epidermis is sterilely removed. The remaining
sample is ground up and placed into the culture medium.
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1. Why a chapter on how to take a skin biopsy?

A skin biopsy is one of those procedures that appears so simple in execution that the subject
may, at first glance, not appear to be a dermatology “secret.” Although not technically difficult,
ask any dermatopathologist and he or she will tell you the preference is to receive samples from
dermatologists or those who have an interest in skin disease simply because the quality of the
samples is so much better. Dermatologists know where to perform a biopsy. Biopsies can be
further improved if clinicians (including dermatologists) use techniques that increase the ability
of the pathologist to visualize the clinical picture through the microscope. The secrets in this
chapter are a series of hints to improve the quality of a skin biopsy submission and to optimize
the chances that a pathologist will give you a meaningful diagnosis.

2. When should I take a biopsy?
There are four occasions when a clinician will want to biopsy:

To Confirm a Diagnosis

There are many diseases in which the lesions are characteristic but the clinician will want to
submit a biopsy sample to be absolutely certain the diagnosis is correct. Diseases of this type
include superficial spreading pyoderma; forms of cutaneous neoplasia; and metabolic diseases,
such as metabolic epidermal necrosis (superficial necrolytic dermatitis).

To Provide Direction without Always Receiving a Definitive Diagnosis

In many cases, therapy may not be effective or the clinician suspects more than one disease
is occurring. In these situations, biopsy may be helpful not because it will give the clinician a
definitive diagnosis but because it helps in identifying additional diagnostic tests or treatments
that can help the patient. The most common example is that of an allergic skin disease. Only
rarely will a skin biopsy define the type of allergy present but its histologic evaluation can
confirm or deny the presence of other diseases (pyoderma, endocrinopathy, demodicosis, etc.)
that may confound therapy.

Out of Curiosity

Sometimes a clinician will submit biopsies not because the lesions are debilitating or
disfiguring to the patient but because they are unusual and he or she just wants to learn what a
lesion represents histologically.

Out of Desperation

The patient is getting worse, no therapy seems to work, and the client is calling you three
times a day. Biopsies in this situation are submitted primarily to obtain a diagnosis of therapeutic
relevance but also as a means to share frustration with the pathologist.
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Figure 4-1 Diagram of the evolution of skin lesions. As depicted, fully developed lesions are the most
diagnostic, and early lesions are more diagnostic than late lesions.

3. What should I biopsy?

Always Consider the Life of a Lesion

Lesions usually follow a progression from early to fully developed to late stages. As a rule,
fully developed lesions are the most diagnostic. Early lesions usually appear as macules or
patches. Fully developed lesions can also appear as macules and patches as well as papules,
plaques, wheals, nodules, cysts, vesicles, pustules, comedones, and papillomas. Late or resolving
lesions are usually less diagnostic than early lesions. Late lesions often appear as scales, crusts,
erosions, ulcers, or fissures.

Selecting Lesions to Biopsy

Unless a lesion is extremely localized or all lesions are in the same stage of development,
multiple skin biopsy specimens should always be submitted.

The ultimate objective of obtaining a skin biopsy sample is to allow the pathologist to see
the evolution of the disease from early to fully developed to late lesions. Thus, the first biopsy
should be of the lesions that are most representative of how the animal appears. Subsequent
biopsies should be of early or fully developed lesions (Figure 4-1).

4. How do I prepare the site for a skin biopsy?

Note that preparation of a skin biopsy site is not a sterile procedure! You should first trim
hair with a scissors or clip with a no. 40 blade. Trim over (not through) areas where there is
abundant scaling and crusting. There is seldom an advantage and, because of the chance of losing
diagnostic lesions in the superficial epidermis, considerable disadvantages to washing the site of
a skin biopsy, especially when a punch is being used. If you believe some cleaning is necessary,
then the clipped site should be washed with plain water and patted dry. Crusts and scales should
be left intact if possible—under the microscope, they often contain important diagnostic clues.
For denoting the areas to be sampled, a dot does not do it! Instead of denoting the area with a
circle or a dot, mark the area to be anesthetized by a line made with a fine-tipped indelible marker
(Sharpie) parallel to the direction the hair lies. This is extremely important because it helps the
pathologist orient biopsy samples correctly when they are being trimmed for histologic
examination (Figures 4-2 and 4-3).

For local anesthesia, a bleb of no more than 1 cc of 2% lidocaine/site injected into the
subcutaneous fat is standard but try to use less if multiple biopsy sites are to be obtained from a
cat or a very small dog. To avoid pain and anxiety, use a general anesthetic if you are obtaining
a biopsy specimen from sensitive tissues such as the nose leather or paw pad.
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Figure 4-2 A, To allow the pathologist to better orient the skin biopsy sample, draw a line parallel to the
direction the hair flows with an indelible marking pen. There are two lines on this dog indicating two biopsy
specimens will be taken from this region. B, Note how the pathologist uses the black line to trim the punch
biopsy.

5. How do I take a punch biopsy sample?

General Concepts

The standard punch biopsy size for veterinary medicine should be a 6- or 8-mm punch
(Figure 4-4). Smaller diameter punches (4 or 3 mm) should only be used when a larger biopsy is
technically difficult or could result in visible scarring (i.e., lesions near the mucocutaneous
junctions or on the ear). Please do not use a punch biopsy to delineate borders of lesions! Such
lines of demarcation are usually bleached with formalin fixation and are ignored because the
punch is trimmed according to hair shaft orientation. If the borders of a lesion are important, use
an excisional biopsy (see below). You should also avoid using a punch biopsy on large pustules
or blisters (bullae) because rotation can shear the roof of these lesions. Instead, an excisional
biopsy should be used when this situation arises. Finally, a punch biopsy should not be used to
sample neoplastic or inflammatory diseases in the subcutaneous fat of dogs or cats or the deep
dermis in large animals because biopsy punches often do not penetrate to a sufficient depth to
obtain a representative sample.

Procedure

When taking the sample, position the punch over the center of a lesion or (preferably) at a
site where only abnormal tissue is present. Once oriented, rotate the punch in one direction only,
until it sinks into the subcutaneous fat (you know you are in the subcutaneous fat because the
tissue “gives”). Gently support the plug of tissue (i.e., do not crush) and cut free with a small,
iris-type scissors. Blot on a gauze pad to remove excess blood. Although older texts suggest
placing the biopsy sample on a piece of tongue depressor or cardboard to minimize curling during
fixation, this is optional for punch biopsy specimens that are too thick to curl but is mandatory
for excisional biopsies (see below) that invariably twist and wrinkle during fixation. Do not
dawdle! The time from removal of the biopsy sample to formalin immersion should be as short
as possible (seconds not minutes).!
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Figure 4-3 The appearance of a biopsy sample that was correctly sectioned (A) compared to a biopsy
sample that was incorrectly sectioned (B). Note that when a biopsy sample is correctly sectioned parallel to
the flow of the hair, the entire structure of the hair follicle can be examined. When sectioned perpendicular
or considerably tangential to the flow of the hair, the follicles look like “Swiss cheese.”

Once the biopsy sample is removed, the site should be closed with 4-0 nonabsorbable
monofilament using a cruciate suture or two simple interrupted sutures. Remember that black
sutures can be lost in black-haired animals. Some clinicians will use “surgical superglue”
(cyanoacrylate) as an alternative but we have found that using this method to effectively close a
skin biopsy site takes practice and works better at sites or in breeds in which there is abundant
loose skin.
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Figure 4-4 The difference in number of follicular units available for examination between a 6-mm (A)
and a 3-mm (B) punch biopsy sample. From the pathologist’s perspective, the 6-mm punch is always
preferred.
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Figure 4-5 Diagram of how to orient an elliptical biopsy.

6. How do I take an elliptically oriented skin biopsy?

General Concepts

This technique is always preferred (or at least not contraindicated) by the pathologist
because “more tissue often gives more information.” An elliptical sample is especially helpful
when it is oriented to cross the transition zone from normal to abnormal skin. If you are sampling
such a site, the lesion should be at one point of the ellipse and normal skin at the other point. In
addition, you should try to orient the ellipse along the “lay” of the hair so the entire follicle can
be examined (the sample will be cut along its length during trimming for histologic evaluation)
(Figure 4-5).

Technique

For small elliptically oriented biopsies, the site is prepared as for the punch biopsy—Iless is
more. As with the punch biopsy procedure, the use of a local versus a general anesthetic will
depend on the site of the lesion as well as the depth of the tissue to be sampled. Know that an
elliptical biopsy does not have to be large, only representative. Thus a 1-cm ellipse provides
plenty of tissue for the pathologist to examine. Use a no. 15 blade on the scalpel handle to incise
an ellipse of tissue. Cut the base free with an iris scissors, then blot excess blood and place the
biopsy “epidermis up” on cardboard or piece of tongue depressor. Turn the tongue depressor
upside-down and immerse in formalin immediately. Close the site with simple interrupted sutures.

7. How do I take a wedge biopsy?
General Concepts
This is a variant of the elliptically oriented skin biopsy. Most commonly, wedge biopsies are
taken to sample raised lesions, nodules, margins of the ear pinna, and footpad lesions.

Technique

The technique is similar to the ellipse except it extends in a third dimension to the center of
a nodule or into the subcutaneous fat. For example: for footpad biopsies, cut down into fat pad,
narrowing at the base so that the sample will have a shape like a canoe. Close with a far-far-near-
near (inverted) suture pattern. (These can be slow to heal!) A wedge can also be obtained after a
nodule has been excised, affording better fixation because the sample is thinner.

8. What about fixation?
Ten percent neutral buffered formalin remains the fixation of choice for histopathology.
Being the “fixative” of choice, however, does not mean that formalin is optimal. Formalin is a
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proven irritant, a proven sensitizer to delayed-type hypersensitivity responses, and a known
carcinogen. It should be handled with caution. If your container leaks in the mail, the post office
may send the sample back to you. Although alternative, formalin-free, safer fixatives are currently
on the market, they are simply not as good when evaluated with standard histologic stains and
cannot be recommended at this time.

For adequate fixation, there should be at least ten times the volume of formalin per volume
of tissue. In addition, assume formalin can only penetrate dermal tissue a maximum of 0.5 cm
from any direction. Thus, tissues larger than 1 cm square may not be fixed in their center. Know
also that approximately 24 hours are needed for the biochemical changes to occur that result in
adequate fixation. Once tissues are fixed, they can be placed in smaller volumes of formalin or
even 70% alcohol for storage and shipping provided enough of the liquid is present so the tissues
do not dry out.

For samples sent from the North and, to a lesser extent, samples sent to the North, freezing
of tissues in transit is a major problem during the winter. Frozen tissues develop such extreme
distortion of normal morphology that in most cases they cannot be interpreted histologically. If
the biopsy sample might be exposed to freezing temperatures, you can avoid this artifact by
adding one part 70% ethyl alcohol to nine parts formalin (isopropyl alcohol works just as well!)
and use this as a fixative.

Finally, Michele’s media was once used as a fixative to evaluate for the deposition of
immunoglobulins in the skin. Now equivalent results can be obtained with formalin-fixed tissues
and it is seldom used. If for whatever reason, you are advised to submit a biopsy sample in
Michele’s media, make certain the person who requests the samples sends you the media.
Michele’s media has a notoriously short half-life and you should not use expired media.

9. What can you expect from your pathologist?

The first concern of most practitioners is turnaround time. We recommend that you avoid
services that offer results in less than 24 to 36 hours! For skin pathology, preparation of the tissue
for optimal evaluation requires at least 12 hours in a machine known as a tissue processor.
Anything less than 12 hours results in tissue sections that are inferior to those of laboratories with
longer processing times because the tissues are more difficult to section with a microtome. This
is a major consideration with a relatively tough organ such as the skin and may interfere with
histologic interpretations. In all fairness, a shortened processing time will not affect the outcome
in most cases, but it can occasionally obscure subtle changes that could change the diagnosis. For
most samples it will take at least 3 to 4 working days minimum to get results from an efficient
laboratory: a day for trimming and processing, a day for making the slides and initial review by
the pathologist, a day for dictating the report, and a day for sending the proofed report out. If
additional stains are needed to confirm a diagnosis, a longer time should be expected. To shorten
the delay by mail, many pathologists will send an e-mail message with a preliminary diagnosis
or final report, especially on critical cases. Do not be afraid to ask!

Another concern is to make sure your pathologist has expertise in dermatopathology. As a
rule, individuals who are Diplomates of the American College of Veterinary Pathology, a member
of the American Academy of Veterinary Dermatology and the International Society of Veterinary
Dermatopathology have special interests in dermatology and dermatopathology.

10. What should your pathologist expect from you?

The pathologist wants as brief but complete a history as possible. This should include
(1) location, pigmentation of biopsy sites and type of lesion present; (2) signalment of patient;
(3) medication history; (4) what you hope to learn from the biopsy; (5) YOUR differential diagnosis
list; and (6) what diseases would you like to exclude (i.e., are Malassezia yeasts present? etc.).

Your technical assistant can write the address and signalment on the form but the clinician
needs to take time to fill out or dictate the clinical features of the disease, biopsy sites, medication
history, differential diagnosis, etc. Do not photocopy and send the patient’s medical file.
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11. How do I provide submissions for a molecular age?

More and more laboratories are using sophisticated techniques to analyze skin diseases.
Thus, knowledge of additional methods for sampling tissues is required. The following is a list
of protocols to submit samples for less routine morphologic tests and most molecular-based
assays.

12. How do I submit a sample for electron microscopy?

Occasionally a diagnosis may require ultrastructural evaluation of a sample. For example,
the characteristic lesions in some collagen fragility diseases can only be confirmed under
extremely high magnification. Although you should follow the advice given by the laboratory that
will receive the sample, we have found that formalin fixation is an adequate fixative for defining
most ultrastructural alterations. Other options include fixing in glutaraldehyde or a combination
of glutaraldehyde and formalin (Karnovsky’s solution). The problem we have had with these
fixatives is that the sample needs to be cut extremely small and fixed for a relatively short period
in these compounds before it is placed in a phosphate buffer. Failure to do this correctly can ruin
the sample. In short, glutaraldehyde and Karnovsky’s fixation offers pristine samples for electron
microscopy but are easy to ruin; formalin fixation offers adequate samples but is impossible to
ruin. The choice is yours.

13. How do I submit a sample to look for proteins via immunohistochemistry that cannot
be identified after formalin fixation?

Although most immunohistochemical stains have been adapted to work on formalin-fixed
samples, some do not. This includes a number of valuable markers for lymphocytes and
macrophages. For example, separating T helper (CD-4+) from cytotoxic T cells (CD-8+) and
defining Langerhans cells in histiocytic proliferative diseases all require immunostaining on
frozen tissues. Submitting a biopsy sample for such analysis can be done in either of two ways:

Option 1: Express Mailing the Sample on Ice

This is the most commonly used technique. Simply take a 6-mm biopsy sample, wrap
in a gauze 4x4 soaked in physiologic saline, place in a plastic bag, and send in a cold pack for
next-day delivery. Note that most pathology laboratories do not open the mail during the weekend
so it is best if the sample is sent early in the week and the laboratory is forewarned about its
arrival.

Option 2: Flash-Freezing a Skin Sample in OCT

This will require assistance from the laboratory doing the analysis. Briefly you will need a
specialized embedding compound (OCT by Tissue-Tex, Torrance, CA), a cryomold (made by the
same company) and dry ice. A 6-mm skin biopsy specimen should be cut in half vertically
(epidermis to subcutis) oriented for hair flow (see previous section). The halves should be laid
cut side down in a small amount of OCT placed in the bottom of the tissue mold. The mold is
then filled with OCT, covering the sample, and is placed on top of dry ice until the sample is
totally frozen. The sample should be sent by overnight delivery to the laboratory on dry ice. There
are a number of alternatives to this method (dry ice and acetone, freezing in liquid nitrogen) but
we have had best results with the above method.

14. How do I submit a sample for nucleic acid storage/analysis?

More and more breeders are interested in having deoxyribonucleic acid (DNA) samples
stored from their dogs. Unlike ribonucleic acid (RNA; see below) every cell has exactly the same
DNA; thus any sample with nuclei can be used. In addition, DNA is extremely stable and
degrades very slowly (we have isolated usable DNA from the proximal ends of dog hairs stored
at room temperature for 3 years!). Know that when working with any sample for nucleic acid
isolation, gloves need to be worn at all times to prevent contamination.
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DNA from whole blood: Three to 5 m of whole blood in a Vacutainer tube containing
EDTA (lavender top) should be sufficient. Send the sample cooled but not frozen.

DNA from a skin biopsy: DNA can be harvested from paraffin-embedded skin biopsies, so
each skin biopsy sample that you submit can be viewed as a DNA sample.

DNA from the buccal/oral mucosa: Laboratories that have DNA-based assays already
established will often request that submissions consist of brushed oral mucosa. If this is the case,
the laboratory you are using will provide you with a brush and directions. The technique is simple
and non-traumatic consisting of brushing the area between the cheek and gum and keeping the
brush from further contamination. This method does not provide a lot of DNA but this is almost
always adequate for established tests. The sample can be sent in the envelope in which the brush
came without refrigeration.

Submitting a sample for RNA analysis: In some diseases, full molecular evaluation requires
isolating RNA rather than DNA. When RNA analysis is preferred, the laboratory should send you
a vial of a compound called RNA Later (Ambion, Austin, TX). A 6-mm skin biopsy sample can
be placed in approximately 2 to 3 mL of this compound and sent without freezing by express mail
to the laboratory. Work quickly when taking the sample and placing it in RNA Later. Unlike
DNA, RNA is extremely labile and time is truly of the essence.
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Section I1
Dermatologic Therapy

5. SYMPTOMATIC MANAGEMENT
OF PRURITUS

Paul Bloom, DVM, DABVP, DACVP

1. What is pruritus?
Pruritus (itch) is the unpleasant sensation that triggers the desire to scratch, chew, rub, lick,
or bite at the skin.

2. How is the sensation of pruritus transmitted?

No clearly defined end organ has been found at this time. There are nociceptors (nerves
involved with itch or pain) just below the dermal-epidermal junction or sometimes in the deep
layers of the epidermis that initiate the transmission of pruritus. The sensation can be generated
by chemical, electrical, mechanical, or thermal stimulation. It is then transmitted via either free
nerve endings or a specific mechanoreceptor to polymodal units that contain C unmyelinated
axons. A small amount is transmitted via AS myelinated axons. These nerves transmit the signal
to the spinal cord where it then travels up to the sensory cortex in last brain.

3. What is meant by the “threshold theory of pruritus”?
A certain pruritic threshold is tolerated by all individuals without resulting in clinical signs.
Any increase above this threshold, even a small amount, will result in clinical signs. A good way
to think of this is that each individual has a paper bag that can hold a certain weight of groceries.
Once that amount is exceeded, the entire content of the bag is lost, not just the last item.

4. What does the phrase “summation of effect’” mean in regards to pruritus?

The additive effects of different pruritogenic mediators can, together, raise an animal’s
“pruritus level” above its threshold, resulting in clinical signs of pruritus. Therefore, even though
an individual stimulus may not be enough to cause clinical signs, together, multiple stimuli may
be. An example would be a dog with environmental allergen—induced atopic dermatitis (atopy)
that is not clinically affected until it also has fleas. The combination of atopy and fleas (summation
of effect) will push this dog over its pruritic threshold. This dog will not only show clinical signs
associated with fleas (typically pruritus of the posterior one third of the body) but will also show
clinical signs of atopy, that is pruritus of the feet, face, flexors, friction areas, or fold areas of the
body. Treating only the fleas will resolve ALL clinical signs in this dog.

5. Why are these two concepts, pruritic threshold and summation of effect, important in
the symptomatic treatment of pruritus?
These concepts reinforce the importance of treating ALL the causes of pruritus—pyoderma,
dry skin, Malassezia, fleas, and the self-perpetuating cycle of itch-scratch-itch (trauma to the skin
causes release of inflammatory mediators).

43
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6. How do animals manifest the symptoms of pruritus?
They will scratch, chew, rub, lick, or bite at the skin, resulting in alopecia, hypotrichosis,
excoriation, lichenification, or crusts. In some cases, quite remarkably, there are no cutaneous
lesions despite moderately severe pruritus.

7. How can pruritus be treated in cats and dogs?

The FIRST step before instituting treatment is to attempt to identify the cause of the pruritus.
The next step, if possible, would be to treat it specifically. In addition, symptomatic therapy may
be necessary. Therapy can be broken down into three categories:

Topical therapy

Barrier therapy

Systemic therapy

Frequently a combination of all three categories is necessary to control pruritus.

8. What are the advantages and disadvantages of topical antipruritic therapy?

The advantages of topical therapy include direct access to diseased tissue and the ability to
reduce or eliminate the need for systemic therapy. With less systemic therapy there is a lower
likelihood of systemic adverse reactions. The disadvantages of topical therapy are the additional
time and effort involved in administering topical therapy as opposed to systemic therapy. Also,
the cost of topical therapy can be substantial. In fact, some topical therapies are so costly that they
can only be used on localized lesions. Lastly, even topical medications can be absorbed and create
systemic effects (e.g., topical steroids, especially potent ones, that are applied over large areas of
the body and/or under an occlusive bandage can cause iatrogenic hyperglucocorticoidism).

9. What formulations are used in topical therapy and how are they different?
For review, please see Table 5-1.

Table 5-1 Formulations of Different Topical Therapies

FORMULATION DEFINITION/PROPERTIES/INDICATIONS/CONTRAINDICATIONS

Shampoo Shampoos may cleanse the skin of adherent scale or debris (including
allergens) and may be used to deliver medication to the skin in the
treatment of widespread dermatologic disease.

Powders Pulverized solids that are applied in a thin film. Powders can be
components of a rinse (added to water), a suspension (added to a
liquid), or a paste (added to an ointment)

Indications: Because they are hygroscopic (take in water) they dry the
skin. Powders are cooling, promote drying, lubricate intertriginous
areas.

Wet dressings Wet dressings are drying, astringent (decrease exudation by
precipitation of protein), antipruritic, acidifying, and mildly
antiseptic.

Indications: For the treatment of acute inflammatory states
characterized by exudative lesions, such as lesions that occur with
pyotraumatic dermatitis.

Solutions Solutions are solvents in which active ingredients are dissolved to
clarity. Molecules are freely movable in this form from vehicle to
skin and are 100% available for absorption. This does not mean
there is 100% absorption since the stratum corneum is still a factor.
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Formulations of Different Topical Therapies—Cont’d

FORMULATION DEFINITION/PROPERTIES/INDICATIONS/CONTRAINDICATIONS

Rinses Rinses are made by mixing solutions or powders with water. They may

be sponged or sprayed on to the animal. As the rinse dries, the
residual layer of active ingredients is left on the pet’s skin. Rinses,
like shampoos, are ideal for treating diseases that involve large
areas of the body.

Lotions Lotions are liquid preparations in which inert or active medications are

suspended or dissolved. As the liquid evaporates, there is drying
and cooling of the skin, which are properties desirable in the
treatment of exudative dermatoses. Also as the base evaporates it
leaves active, freely moveable molecules that now act like a
solution. Lotions are indicated for acute exudative lesions and are
contraindicated in dry, scaly lesions.

Suspensions Watery lotions to which powder is added. Generally zinc oxide,

talcum, calamine, glycerol, alcohol, or water is used. Specific drugs
and stabilizers may be added. This preparation dries and cools
exudative skin. A drawback of this formulation is a tendency to
have sedimentation in the bottle. It is important to shake the
container before each use in order to obtain a homogeneous
suspension. In addition, when the water has evaporated from the
skin, the powder particles may clump together and become abrasive.

Gels Gels are transparent, colloidal dispersions that liquefy on contact with

skin. They are clear, colorless, greaseless, and water miscible.
When applied to the skin, gels dry as a nonocclusive film and are
preferable to creams or ointments because they penetrate through
the haircoat without leaving residual film. While having the
advantage of being water-washable, nongreasy, and cosmetically
elegant, gels have the disadvantage of lacking any protective or
emollient properties.

Creams Creams are emulsions of oil in water. In a cream, the oil droplets are

dispersed in a continuous phase of water or a polar liquid. Creams
are used widely for their cooling, moisturizing and emollient
effects. They form a protective covering that reduces contact with
the environment. Certain occlusive types may reduce water loss,
thereby softening and rehydrating the skin. They are
contraindicated for exudative lesions.

Ointments These spread easily to form a protective film on the skin and are more

lubricating than creams. Due to their occlusive nature, ointments
generally provide better topical penetration of incorporated drugs
than do creams or lotions. They are insoluble in water and are
difficult to wash off.

Pastes Pastes are ointments into which 20 to 50% powder (e.g., zinc oxide,

starch) is incorporated. The powders must be insoluble in the
ointment base in order to exert an absorbent effect. Pastes are more
drying, less greasy, and may be tolerated on slightly exudative skin
(powder takes up water), whereas creams and ointments are
contraindicated in these lesions.
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10. What ingredients are useful for topical antipruritic therapy and what is their mechanism

of action?

For review, please see Table 5-2.

Table 5-2  Topical Antipruritic Agents

INGREDIENT MECHANISM OF ACTION (IF KNOWN)
Sulfur Unknown
Tars Anesthetizes peripheral nerves

Pramoxine hydrochloride

Ketoconazole
Solutions of aluminum
acetate, acetic acid,

and calcium carbonate
Aloe vera extracts

Menthol

Dimethyl
sulfoxide (DMSO)

Glucocorticoids (GCs)

Diphenhydramine

Tacrolimus

Colloidal oatmeal

A surface or local anesthetic to peripheral nerves. Its unique
chemical structure is likely to minimize the danger of cross-
sensitivity reactions in patients allergic to other local
anesthetics.

By its anti-Malassezia properties and its ability to decrease
leukotriene C4, a potent inflammatory cytokine.

Unknown

Salicylic acid and magnesium lactate are the two chemical
compounds that produce the antipruritic effects. Salicylic acid
inhibits the production of prostaglandin from arachidonic acid
by inhibiting cyclo-oxygenase, whereas the magnesium
lactate inhibits the conversion of histidine to histamine in
mast cells via an enzyme called histidine carboxylase.

Menthol activates cold-sensitive A fibers, this substitutes a
cooling sensation for pruritus.

DMSO is anti-inflammatory (via free radical scavenging;
decreases prostaglandin synthesis; stabilizes lysosomal
membranes) and is analgesic by blocking C fibers.

See text for complete discussion. GCs decrease the synthesis of
proinflammatory molecules and other mediators of
inflammation. GCs also profoundly affect the replication and
movement of cells. They induce lymphocytopenia,
eosinopenia, and monocytopenia and have a greater effect on
T cells than on B cells. Macrophage functions (phagocytosis,
antigen-processing and cell killing) are also decreased.

First-generation H1 antagonist, antipruritic properties may be
derived from competitive antagonism with histamine for H1
receptor binding.

Aminophyllin binding macrolide that is related to cyclosporine.
Tacrolimus inhibits T cell activation and cytokine production
by blocking calcineurin. Calcineurin is a calcium and
calmodulin (widespread calcium binding protein) dependent
protein phosphatase that dephosphorylates (activates) the
transcription factor NFAT (nuclear factor of activated T cells).
Without the action of NFAT, cell activation is blocked.

May inhibit prostaglandin synthesis. Also a humectant leading
to moisturizing of the skin, thereby raising the pruritic
threshold.
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11. What is meant by the term ‘“barrier therapy”?
These are items that physically prevent the dog or cat from scratching. This could include
Elizabethan collars, T-shirts, onesies, bandages, etc.

12. How does barrier therapy help control pruritus?

When the skin is damaged from scratching, inflammatory cytokines are released from the
damaged keratinocytes. More pruritus then occurs because of the inflammation, which causes
more scratching, which causes more inflammation, leading to the vicious cycle of itch-scratch-
itch. By preventing or minimizing the damage to the skin, the itch-scratch-itch cycle is inter-
rupted. Also, one of the functions of the skin (specifically the dead stratum corneum) is to act as
a barrier, keeping substances from penetrating into the living epidermis and deeper. When the
barrier is physically disrupted, this function is impaired, allowing substances (e.g., antigens) to
more easily penetrate the skin.

13. What are the advantages and disadvantages of barrier therapy?

The advantages of physical barriers are that they break the itch-scratch-itch cycle by
decreasing damage to the skin without systemic side effects, are inexpensive, and are less labor-
intensive than topical therapies.

The disadvantages are:

Some animals will tear the barrier off

Some animals may get clothing “paralysis” (won’t walk or move around with clothing on)

The need to keep the barrier clean and dry

Clothing may need to be altered (holes for the tail and genitals)

The barrier may need to be removed before the pet is allowed to eliminate

14. Why are antibiotics sometimes effective in decreasing pruritus?

Antibiotics can have antipruritic activity by two methods. One is by eliminating bacteria that
produce pruritogenic substances (e.g., proteases, lipopolysaccharides). Second, some of the
appropriate “skin” antibiotics also have direct effects on inflammation. Examples of these are
trimethoprim, which decreases leukocyte chemotaxis; fluoroquinolones, which decrease IL1,
tumor necrosis factor-o. and various leukotrienes; and macrolides, which decrease leukocyte
chemotaxis, IL1, and lymphocyte blastogenesis.

15. How do antifungal agents help decrease pruritus?

Ketoconazole (KCZ) can decrease pruritus by a variety of mechanisms. The first is its direct
antifungal activity against Malassezia. Like bacteria, Malassezia produces substances that are
pruritogenic. These substances also may trigger type I hypersensitivity reactions. KCZ also
affects pruritus by its ability to block the enzyme 5-lipoxygenase. This enzyme is involved in the
formation of inflammatory cytokines such as leukotriene C4.

16. People seem to have strong opinions (both pro and con) about the administration of
glucocorticoids (GCs) for the symptomatic treatment of pruritus. How do GCs work?
Glucocorticoids (GCs) are the most commonly used medications for the symptomatic

treatment of pruritus. GCs passively diffuse through the cell membrane and bind to soluble

receptor proteins in the cytoplasm. This hormone-receptor complex then moves to the nucleus
and regulates the transcription of target genes; some of the most important of these actions appear
to be their inhibitory effect on the transcription factors AP-1 and NF-xB. GCs decrease the
synthesis of proinflammatory molecules, including cytokines, interleukins, and proteases, largely
through their negative effects on these transcription factors. Other mediators of inflammation
such as the inducible form of nitric oxide synthetase and cyclooxygenase-2 are also inhibited.
GCs may also have a positive effect on gene transcription. One of the more important gene
functions is to increase the synthesis of lipocortin 1. One of lipocortin’s actions is to inhibit
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phospholipase A, (PLA,) activity. PLA, is the enzyme responsible for the release of arachidonic
acid (AA) from membrane phospholipids. Because AA is the parent compound for the formation
of proinflammatory prostaglandins and leukotrienes by inhibiting its release, there is less precursor
available to form these inflammatory mediators.

GCs profoundly affect the replication and movement of cells. They induce lymphocytopenia,
eosinopenia, and monocytopenia.

GCs can cause mast cell depletion in the skin, possibly via decrease in stem cell factor,
which is a necessary growth factor for mast cells.

17. How should GCs be used in small animal practice?

The following caveats must be followed for the safe and appropriate administration of
glucocorticoids:

GCs should not be used in lieu of identifying the animal’s underlying pruritic disease. For
animals that have seasonal symptoms of environmental allergen—induced atopic dermatitis and
must stay on GCs long term (>2 months out of the year), it is strongly recommended that intra-
dermal allergy testing be performed and allergen specific immunotherapy (ASIT) be instituted. If
the symptoms are nonseasonal then it is appropriate to investigate the possibility of cutaneous
adverse food reaction causing the pruritus. The owner is instructed how to properly perform a
food trial. A homemade diet is preferred. The second choice is a commercial “hypoallergenic”
diet, which is a less sensitive test. Commercial foods for use in restrictive feeding trials are either
a hydrolyzed diet or a novel protein diet. Regardless of which food is used, the trial should last
a minimum of 60 days for dogs and 90 days for cats. If the animal fails to respond to ASIT, a
properly performed food trial and an antihistamine trial, or if the owner refuses these options,
then GCs should be administered long term rather than have the animal euthanized or left to suffer.

Only short-acting GCs (prednisone, prednisolone, methylprednisolone) should be
administered to dogs. Long-acting GCs (methylprednisolone acetate) may be given to CATS as
long as they are used only once or twice yearly.

Use the lowest possible dose of GCs that keeps the animal “humanely” pruritic. The goal is
to balance the discomfort of the pruritus with the risk of GC administration. Owners should be
educated to keep the animal “humanely” pruritic, NOT necessarily pruritus free.

In dogs, administer GCs every other morning. It is currently unknown whether cats should
be medicated at night because they are nocturnal animals.

To minimize the amount of GCs needed long term, it is critical to break the itch-scratch-itch
cycle. This means giving GCs at a high enough dose for a long enough period of time that the
animal stops excessive scratching. It takes less medication to prevent the onset of pruritus once
pruritus is RESOLVED than it does if you start at the same dose without resolving the pruritus.
One of the most common reasons, other than unidentified Malassezia and pyoderma, that GCs
are ineffective or minimally effective for pruritus is the failure to give an appropriate starting
dose. The author uses prednisone or prednisolone at '/, mg twice daily for 7 days, every day for
7 days, then every other day for 7 days in dogs. Cats require double the previously described dose
for clinical effectiveness. Because of the differences in anti-inflammatory potencies, when using
methylprednisolone, the previously described calculations should be performed and then
substitute one 4-mg methylprednisolone pill for every 5 mg prednisolone/prednisone pill needed.
Because methylprednisolone is slightly more expensive but causes less polyuria or polydipsia
(pu/pd), it is used in animals that develop pu/pd from prednisolone/prednisone.

18. What tests or monitoring should be performed for animals on long-term GC therapy?

In cases when the animal is on GCs >6 months/year, a complete blood cell count and serum
chemistry profile should be performed semiannually to establish “normal” values for that animal.
At the same time, a urinalysis is performed to identify pyuria, hematuria, and proteinuria. A urine
culture is performed to identify a “silent” urinary tract infection (asymptomatic bacteriuria without
pyuria), associated with long-term GC administration.
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19. What is the difference between prednisolone, prednisone, and methylprednisolone?

How are these drugs used in the author’s practice?

For prednisone to be active, it must be converted to prednisolone in the liver. In dogs,
prednisolone, prednisone, and methylprednisolone work equally well. Because some cats have a
limited amount of the enzyme system necessary to convert prednisone to prednisolone, the author
will only use prednisolone in cats. There have been cats where prednisone was ineffective but
when prednisolone was administered at the same dose, clinical response was noted. Rather than
have both prednisone and prednisolone, only prednisolone is stocked in my practice. This avoids
the possibility of inadvertently changing a cat from prednisolone to prednisone.

Prednisone and prednisolone are equally potent in their anti-inflammatory activity, while
methylprednisolone is slightly more potent on a milligram per milligram basis. Because
methylprednisolone comes in a 4 mg vs a 5 mg tablet like prednisolone and prednisone, tablets
of any of these drugs are equivalent.

As stated previously, animals receiving methylprednisolone tend to have less pu/pd than
those receiving prednisone or prednisolone.

20. Antihistamines, specifically H1 blockers, seem to have mixed reports of effectiveness.

Why are there disparate reports?

Histamine is one of many inflammatory mediators, some that are preformed and others that
are newly generated at the time of mast cell activation (Table 5-3). It is unclear at this time which
of the mediators is most important in humans, dogs, and cats. Another unanswered question—
Are there differences between species and between individuals of the same species? So blocking
histamine in one individual or species may be effective because histamine is an important
pruritogenic factor, while in others it will be ineffective because histamine is not as important of
a mediator of pruritus.

Table 5-3 Human Mast Cell Inflammatory Mediators

PREFORMED NEWLY GENERATED
Histamine Leukotrienes B,-E,
Tryptase Prostaglandins D, and F,
Chymases Platelet activating factor
Carboxypeptidases Thromboxane A,

Acid hydrolases Cytokines

Arylsulfatase

Eosinophil chemotactic factor of anaphylaxis
Neutrophil chemotactic factor

Heparin

Chondroitin sulfate

21. How does histamine create inflammation?
Histamine causes vasodilatation and increased permeability of vessels that contributes to
local edema formation. It also stimulates nerve endings, creating the sensation of pruritus.

22. What is the mechanism of action of antihistamines?

They work either by blocking the release of histamine or more commonly by competitive
inhibition for H1 receptors on inflammatory cells. First generation antihistamines also block the
muscarinic receptors (creating atropine-like side effects), serotonin receptors, and o-adrenergic
receptors. Currently only H1 receptor blockade is considered important for the symptomatic
treatment of pruritus.
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23. What are the dangers and side effects of antihistamines?

Antihistamines in general are very safe but, because they are metabolized by the liver,
should be used cautiously or avoided in animals with liver disease. Side effects include sedation;
paradoxical restlessness/agitation; gastrointestinal (GI) disturbances (anorexia, vomiting, diarrhea);
dry mouth, sometimes creating polydipsia +/- polyuria; and anticholinergic effects, such as
tachycardia and urinary retention.

Because antihistamines have anticholinergic effects, they are contraindicated in patients
with narrow angle glaucoma, chronic obstructive pulmonary disease, severe congestive heart
failure, and conditions that create urinary retention (e.g., prostatic hypertrophy, bladder neck
obstruction). Some reports have described the lowering of seizure thresholds and recommend
avoiding their use in epileptics.* I have not seen an increase in seizures when antihistamines are
used in epileptics. However, antihistamines stimulate the cytochrome P450 enzyme system in the
liver, which can facilitate metabolism of anticonvulsants, and therefore they should be used
cautiously in animals receiving anticonvulsant medication.

24. Which antihistamines do you use and at what doses?

It is better to begin with the upper dosage and frequency and lower it if the pet responds, because
it can be difficult to convince clients to try an antihistamine a second time (Tables 5-4 and 5-5).

Table 5-4 Antihistamines for Dogs

ADDITIONAL

DRUG

DOSAGE

FORMULATIONS

COMMENTS

Hydroxyzine

Chlorpheniramine

Diphenhydramine

Clemastine

0.5-1 mg/Ib bid-tid
Initial trial: 14 days

0.2-0.25 mg/1b bid
Initial trial: 14 days

0.5-1.0 mg/lb
bid —tid
Initial trial: 14 days

0.05-0.1 mg/kg bid
Initial trial: 14 days

Liquid: 10 mg/mL
Pills: 10, 25, 50 mg

Pills: 4 mg
Capsule: 8, 12 mg

Liquid
Capsule: 25, 50 mg
Caplet: 25 mg

Tablets: 1.34,
2.68 mg

Hydrochloride form has
become very
expensive
($0.70-0.90/50 mg
pill); the pamoate
form can be used.

Bitter tasting

DON’T exceed dosage
listed. Sudden death
has occurred with
this medication at
doses higher than
0.5 mg/lb/day

Available as an over-
the-counter
medication.

Seems to be the most
sedating of all the
antihistamines.

Available as an over-
the-counter
medication.

Available as an over-
the-counter
medication.

“Antihistamines in the phenothiazine class (which includes promethazine hydrochloride and trimeprazine tartrate
[Temaril]) are the most likely to lower the seizure threshold and should be avoided in animals with a history of seizures.
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Table 5-4  Antihistamines for Dogs—Cont’d

ADDITIONAL
DRUG DOSAGE FORMULATIONS COMMENTS
Anmitriptyline 0.5-1 mg/Ib bid Capsules: 10, 25, Useful for obsessive-
Because of the long 50, 100 mg compulsive behavior
T, the initial trial that may complicate
should be 21 days pruritus in dogs.
Cyproheptadine 0.5-1.0 mg/kg bid-tid  Pill: 4 mg Because of the size of
Initial trial: 14 days the pill and the dose

required, large dogs
will frequently need
5-8 pills tid.

May cause polyphagia
in cats.

May cause agitation
(hallucinations?) in
cats. To avoid, start
at the lower dose and
give sid for 2 days,
bid for 2 days and
then full dose tid.

Doxepin 0.5-1 mg/Ib bid Capsules: 10, 25, Useful for obsessive/
Because of the long 50, 75, 100 mg compulsive behavior
T, ), the initial trial that may complicate
should be 21 days pruritus in dogs.

Table 5-5 Antihistamines for Cats

DRUG DOSAGE
Hydroxyzine 0.5-1 mg/lb bid-tid
Initial trial: 14 days
Chlorpheniramine 0.2-0.25 mg/lb bid
Initial trial: 14 days
Clemastine 0.05-0.1 mg/kg bid
Initial trial: 14 days
Anmitriptyline 5-10 mg/cat/day given either sid or divided bid.
Because of the long T}, the initial trial should be 21 days
Cyproheptadine 0.5-1.0 mg/kg bid-tid

Initial trial: 14 days

25. All the antihistamines listed are first generation. Why not use second-generation
antihistamines?

Second-generation antihistamines are used in humans because they are less likely to
penetrate the blood-brain barrier. By less penetration into the brain, there are fewer CNS effects
(e.g., sedation). In contrast to first-generation antihistamines, they also lack the antimuscarinic
properties (anticholinergic). I do not use these agents because they have not been reported to be
any more effective in dogs and cats and are very costly.
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26. What benefit can be expected from antihistamines?

Unfortunately there are very few published blinded, placebo-controlled studies of the
effectiveness of antihistamines in the treatment of pruritus in dogs with atopy. Using data from open
studies, antihistamines were reported to adequately control pruritus associated with atopy in 0-60%
of dogs. Antihistamines alone will adequately control pruritus in <10% of atopic dogs. However,
this population of dogs is biased because I am in a referral practice and only see dogs and cats
that are very pruritic.

Antihistamines may, instead of adequately controlling pruritus alone, act as steroid-sparing
agents, allowing a lowering of the dosage of GCs necessary to control pruritus.

27. What are tricyclic antidepressants (TCAs) and how do they help pruritic dogs and cats?

These animals are not depressed! Tricyclic antidepressants have a variety of activities including
inhibiting the reuptake of monoamine neurotransmitters (biogenic amines) such as norepinephrine
(NE) and serotonin, which are in the nerve terminals within the CNS. Another action is their ability
to block histamine (H1) receptors. Both these activities can help the pruritic dog or cat. The theory
of obsessive-compulsive behavior is that low levels of these biogenic amines are responsible for
the behavior. The author believes that some breeds of dogs are very focused on their licking behavior,
well in excess of overall pruritus, leading to the opinion that some dogs have pruritus that is partially
caused by obsessive-compulsive behavior. This is especially true in the Bichon Frise and Jack
Russell Terriers. Doxepin’s antihistamine activity is 779 times more potent than diphenhydramine.

It is currently unknown whether TCAs’ antihistamine properties, their reuptake inhibition of
the neurotransmitters (NE and serotonin), or some other unknown properties are responsible for
the antipruritic activity.

28. What are the dangers and side effects of tricyclic antidepressants?

The side effects are mostly related to their blocking o-adrenergic receptors and muscarinic
receptors (anticholinergic actions). These side effects include dry mouth (possibly leading to
polydipsia +/- polyuria), sedation, tachycardia, tachyarrhythmias, urinary retention, and GI dis-
turbances (constipation and anorexia). They should be avoided in patients with narrow angle
glaucoma. Some authors recommend a pretreatment electrocardiogram (ECG) and serum chemistry
profile (to evaluate the liver); however, this is not necessary unless there is something historical
about the patient that makes them at risk for cardiac or hepatic complications. In humans they
only worry if they are using high doses in patients with cardiac conduction problems. They will
perform pretreatment ECG if the patient is older than 55 years old. They will then do a follow-
up ECG in 30-60 days. It is rare to see any changes in the ECG in these patients.

Monoamine oxidase inhibitors (MAOIs) will increase the concentration of these monoamine
neurotransmitters by inhibiting their metabolism. It is contraindicated to use TCAs and MAOIs
in the same patient. Examples of MAOIs that are used in veterinary medicine include L-deprenyl
and amitraz.

29. Because serotonin is also a monoamine neurotransmitter, what about using selective
serotonin reuptake inhibitors for dogs with pruritus associated with atopic dermatitis?
There is insufficient evidence to recommend the administration of these drugs at this time.

30. What is cyclosporine (CSA)?
Cyclosporine is a very potent immunosuppressive macrolide lactone that lacks antimicrobial
activity. It is produced by the fungus Tolypocladium inflatum.

31. What is the antipruritic mechanism of action of CSA?

It blocks T cell activation and cytokine production. By inhibiting cytokine production, it
interferes with antigen presentation. It also decreases skin mast cell counts, survival, degranulation
upon stimulation, and production of cytokines.
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32. How does CSA interfere with T cell activation and antigen presentation?

CSA binds to calcineurin and blocks its activity. Calcineurin is a calcium and calmodulin
(widespread calcium binding protein)-dependent protein phosphatase that is responsible for
calcium dependent transmission of signal information from the cell membrane to the nucleus.
Calcineurin achieves this transmission by dephosphorylating NF-AT (nuclear factor of activated
T cells). NF-AT is a transcription factor that penetrates the nucleus. In the nucleus it induces cell
activation. One of the essential processes in activation is the transcription of the genes controlling
the synthesis of IL2. IL2 is a key T cell growth factor that, when inhibited, leads to impairment
of T-helper and T-cytotoxic lymphocytes.

33. What dose of CSA has been used for atopy?

The best formulation of CSA is the microemulsified form (Neoral). Absorption of this
formulation is the most consistent. The induction dose of microemulsified cyclosporine (mCSA)
is 5 mg/kg once daily given 2 hours before or after a meal. It is given on an empty stomach to
provide more consistent absorption. This was more of an issue with the older formulations of
CSA than with the mCSA formulation. If the animal responds to this dose, which typically will
occur within 4-6 weeks, the dose is decreased to 1-3 mg/kg once daily for 30 days and then every
other day. In some cases, after 2-3 months of therapy, CSA can be discontinued and pruritus is
still controlled.

34. Anything else that we should know about prescribing mCSA?

If you initiate therapy with 5 mg/kg once daily, at least 50% of the animals will have intense
vomiting. To minimize this problem, I use the following mCSA protocol:
Give mCSA with a small amount of food
For the first 10 days of mCSA therapy, administer metoclopramide 30-60 minutes before mCSA
treatment. Give the metoclopramide as follows:

<10 1bs body weight (BW)—2.5 mg

11-401bs BW—5 mg

>40 Ib—10 mg
Slowly introduce mCSA. Start with 1 mg/kg once daily for 2 days, 2 mg/kg once daily for 2 days,
3 mg/kg once daily for 2 days, 4 mg/kg once daily for 2 days, and then 5 mg/kg once daily.

35. How effective is CSA in treating atopic dermatitis—induced pruritus in the dog?

To my knowledge, there have only been two studies evaluating the effectiveness of CSA for
the treatment of pruritus in atopic dogs. The first was an open uncontrolled study in which there
was a 100% decrease in pruritus within 14 days.

In the second study, 30 dogs were entered into a randomized controlled trial. They were
treated for 6 weeks either with mCSA at 5 mg/kg once daily or prednisolone at 0.5 mg/kg once
daily. At the end of the study, the percentage reduction in pruritus was not different between the
two groups.

In my experience, in an unpublished study of 20 atopic dogs, only 10% responded enough
to stop prednisolone administration and another 10% responded enough to lower the prednisolone
dose by approximately 50%.

36. What are the disadvantages and side effects of CSA administration?

There are a number of disadvantages with CSA. The number one barrier is cost. It currently
costs approximately $7.00-8.00/100 mg of mCSA. Because a 20-kg dog would require
100 mg mCSA/day, it would cost $200.00-300.00/month.

The second barrier to using this drug is the intense vomiting that occurs during the first few
days of therapy. This can be overcome as previously described.

Additional side effects that have been reported in cats and dogs include hypertrichosis,
papillomatosis, gingival hypertrophy, other GI disturbances (diarrhea, anorexia), and weight loss.
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Another consideration in using CSA is the effects that other drugs have on the metabolism
of CSA. CSA is metabolized by the cytochrome P450 (cP450) system in the liver. Drugs that
inhibit cP450 will increase blood levels of CSA, possibly into the toxic range. Examples of
commonly used inhibitors of cP450 in veterinary medicine include doxycycline, fluconazole,
ketoconazole, itraconazole, prednisolone, methylprednisolone, and furosemide.

Other drug interactions that need to be considered are drugs that decrease CSA
concentrations by stimulating cP450 enzymes. Phenobarbital is an example of a drug that stimulates
these enzymes.

At this time increases in parasitic or bacterial infections associated with CSA administration
have not been reported.

37. How can the dose of CSA be lowered to try to decrease these side effects?

Because ketoconazole (KCZ) interferes with CSA metabolism by blocking cP450 enzymes
in the liver, some authors combine mCSA with ketoconazole to try to decrease the side effects
and cost. It has been reported that 3-10 mg/kg KCZ will lower the required CSA dose by 50%.
Because the absorption and metabolism of mCSA varies from animal to animal, the appropriate
dose when using KCZ with mCSA has not been established at this time. Liver enzymes should
be monitored when chronically administering KCZ because of the concern for hepatotoxicity. I
do not recommend this combination at this time because:

There is little to no cost savings over full-dose mCSA exclusively when the total cost
of both medications is calculated and added to the additional cost of monitoring
liver enzymes;

Using KCZ adds additional potential side effects including GI disturbances (vomiting,
anorexia) and hepatotoxicity.

38. What is cyclic adenosine monophosphate (cAMP) and what does it do?

cAMP is an intracellular “second” messenger that is synthesized from ATP. A second
messenger amplifies the signal that is generated when a cell surface receptor is activated.

cAMP stabilizes mast cells, T cells, macrophages, and eosinophils, inhibiting cell activation
and the release of inflammatory mediators.

39. What is phosphodiesterase (PDE)?

PDE is a family of enzymes that converts cAMP to 5-AMP. Because cAMP is an inhibitor
messenger, by converting cAMP to its inactive form (5-AMP), there is less inhibition of mast cell
degranulation.

Of the various PDE isoenzymes, PDE-4 appears to be the predominant type in mast cells,
T cells, macrophages, and eosinophils.

40. What role does PDE play in the pathogenesis of pruritus associated with
atopic dermatitis?
One of the theories of the pathogenesis of atopic dermatitis is that there is a blunted cAMP
response due to an increased activity of PDE. Because of this overactivity, there is then less
cAMP. With less (inhibitory) cAMP, the inflammatory cells are more active.

41. What pharmacologic therapies are being investigated to correct this defect?

There are a number of PDE inhibitors currently available, none being specific for PDE-4.
Currently, only drugs in the methylxanthine family are used in veterinary medicine. Examples are
aminophylline, theophylline and pentoxifylline. Pentoxifylline, in contrast to theophylline and
aminophylline, does not have cardiac effects.

Pentoxifylline has been used for a variety of diseases, including atopic dermatitis in dogs.
The reports of successful treatment of atopic dermatitis with pentoxifylline have been mixed.
Currently, the author does a 30-day trial using 15 mg/kg thrice daily.



Symptomatic Management of Pruritus 55

42. What therapeutic role does prostaglandin E; (PGE,) play in the treatment of canine
atopic dermatitis?

PGE, elevates cAMP and, as previously described, this elevation inhibits activation of
many different inflammatory cells. Misoprostol, a PGE, analog, has been reported to be effective
in some dogs with atopic dermatitis. The author has not seen any patients respond to this
therapy.

43. There are two families of essential polyunsaturated fatty acids (PUFAs) in cats and
dogs—omega 6 and omega 3. What are their roles in the normal animal?
Essential PUFA are important for epidermal barrier function, formation of cell membranes,
and as precursors of inflammatory mediators.

44. Which PUFAs are involved in pruritus and how?

Arachidonic acid (AA), an omega 6 PUFA, is the major PUFA involved in inflammation.
AA is bound in an inactive form to phosphatidylcholine in the cell membrane. When cell surface
receptors are activated or the cell is damaged, phospholipase A, (PLA,) is activated. PLA, breaks
down phosphatidylcholine, releasing active AA. AA is then metabolized by cyclo-oxygenase
(COX) and lipoxygenase enzymes into inflammatory mediators. These inflammatory mediators
are the even-numbered series of leukotrienes (LT), thromboxanes (TXA), and prostaglandins (PG).

45. Omega 6 PUFAs have been touted as an effective therapy for pruritus. What is the
theory behind this recommendation?

Y-Linolenic acid (GLA) and dihomo Y-linolenic acid (DGLA) are omega 6 PUFA that when
metabolized by COX and lipoxygenase enzymes form anti-inflammatory (odd-numbered series
of LT, PG and TXA) products. In addition to these anti-inflammatory products, GLA and DGLA
are competitive inhibitors for the COX and lipoxygenase enzymes, thereby decreasing the
amount of AA that is converted to inflammatory byproducts.

46. What other mechanisms can contribute to omega 6 PUFA’s effectiveness in the
treatment of pruritus?

It has been suggested that dogs with atopy have abnormal barrier function and excessive
transepidermal water loss (TEWL).

Barrier function, the ability to prevent penetration of a variety of substances through the
skin, is primarily controlled by lipids in the skin. The major lipid involved in this function is
linoleic acid, a type of omega 6 fatty acid. When there is defective barrier function, environmental
allergens can more effectively penetrate into the living epidermis, where they are able to trigger
an inflammatory response.

In addition to its role in barrier function, linoleic acid (LA) is critically important in
controlling TEWL. When there is excessive TEWL, the skin becomes excessively dry, and this
may also contribute to pruritus.

By administering LA, TEWL can be decreased, which may improve the epidermal barrier
function.

47. How are omega 3 fatty acids beneficial in the treatment of pruritus?

Omega 3 fatty acids (e.g., eicosapentaenoic acid [EPA]), a PUFA that, when metabolized by
COX and lipoxygenase enzymes, produce anti-inflammatory series of PGs, LTs, and TXAs. In
addition to anti-inflammatory end products, omega 3 fatty acids are competitive inhibitors of AA
(compete for the COX and lipoxygenase enzymes). So, like some omega 6 fatty acids (GLA,
DGLA), they are anti-inflammatory. But in contrast to omega 6 fatty acids, they are not converted
to AA and therefore cannot be metabolized into inflammatory mediators.

Some authors report that the combination of omega 6 and 3 fatty acids work synergistically,
while others report that omega 3 alone is more effective for the treatment of pruritus.
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48. How do you use these PUFAs (omega 3 and 6)? How are they dosed?

Because these PUFAs may work synergistically with antihistamines, the author uses them
simultaneously with antihistamines. As in treatment trials with antihistamines, treatment trials
should be done with these PUFAs. If the combination omega 3+6 product is ineffective, then an
exclusive omega 3 product should be tried.

To be effective, PUFAs must be incorporated into the phospholipids of the cell membrane.
When the cell receptors activate PLA, the anti-inflammatory PUFAs are available to be released.
Once they are released they are then acted upon by both COX and lipoxygenase. To be incor-
porated into cell membranes, trials with PUFAs should last 60-90 days.

Combination products (containing omega 3 and 6) are administered at double the label dose.
For products with only omega 3, animals should receive approximately 18 mg EPA/Ib body
weight daily. As mentioned previously, these products are used for 60-90 days before deeming
them a failure.

If the animal is seasonally pruritic, omega 3 and/or 6 PUFA should be started 60 days before
the onset of the pruritic season.

49. What are the side effects or disadvantages associated with PUFAs?

The biggest disadvantage is the limited success that the author has experienced with their
use. Another disadvantage is that these supplements are costly, especially for large dogs.

Side effects are very limited and may include GI disturbances (vomiting or diarrhea) and the
pet having a fish smell to the breath. Additionally, if the owners puncture the capsules and squirt
the contents into the food, they may also complain of the fish smell on their hands. Reports of
prolonged bleeding time due to platelet dysfunction have not been a problem clinically.
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6. ANTIMICROBIAL THERAPY
Jan A. Hall, BUM&S, MS, MRCVS, DACVD

1. Why is knowledge about antimicrobial therapy important in dermatology?

Skin infections are common clinical problems in veterinary medicine. Skin infections may
occur if the integrity of the skin is weakened by trauma, if there are changes in surface immunity,
or if there are changes in microclimate and resident microflora. Skin infections are classified as
primary or secondary depending on whether an underlying cause for the infection can be found.
Secondary infections are by far the most common and may reflect abnormalities in the skin, immune
system, or changes in metabolism. Skin infections may frequently complicate other conditions.

Bacterial infections, such as superficial staphylococcal pyoderma, are often secondary to
underlying causes, such as hypersensitivity skin disease (atopy, food allergy, flea bite hyper-
sensitivity), endocrinopathies (hypothyroidism, hyperadrenocorticism), parasitic skin disease
(Sarcoptes, Demodex), immune-mediated disease, or keratinization disorders. The vast majority
of bacterial skin infections in dogs involve Staphylococcus intermedius. Occasionally Proteus
spp., Pseudomonas spp., and Escherichia coli are involved as secondary invaders. In cats,
Pasteurella multocida and B-hemolytic streptococcus are involved. Malassezia dermatitis is also
becoming a common diagnosis, most often secondary to other skin diseases, especially those
involving any degree of greasy seborrhea (seborrhea oleosa).

The key to successful management of bacterial and yeast skin infections is early recognition
followed by appropriate therapy. Skin cytology is the key to an appropriate diagnosis. The extent
of therapy instituted will normally depend on the type of infection, severity of the disease
condition, and the number of body sites affected.

2. What are the first steps in deciding how to treat a skin infection?

Many veterinarians make the mistake of not assessing the patient thoroughly enough before
instituting therapy for a skin infection. This often leads to doubts about the effectiveness of the
chosen therapy. Treatment success will be significantly improved if a logical approach to diagnosis
and appropriate diagnostic testing is used. As mentioned previously, skin cytology from the
affected areas is an important step in diagnosis. Bacterial culture and sensitivity may also be
indicated although this is often not performed unless rods are noted on cytology. Elimination of
a confirmed bacterial or yeast infection is a crucial part of the treatment plan for many allergic
individuals. This is especially important because bacterial or yeast involvement may be contributing
significantly to the degree of pruritus noted.

3. When would topical therapy be considered?

Topical therapy should be regarded as more than just a useful adjunctive therapy for
dermatologic disease. It may be a way to significantly decrease the need for systemic antimicrobial
therapy. The decision to use topical therapy is usually dictated by the extent of the infection and
the severity of the problem. Topical therapy may be particularly useful when focal areas of the
body are affected, such as the interdigital areas or skin folds. Antiseptic creams, gels, or lotions
may be the only treatment required, especially if treatment is required on a chronic basis such as
in a Bulldog with chronic facial fold pyoderma. Most dermatologists tend not to use ointment
formulations, because ointments can be occlusive, slowing healing and drying of the affected
areas, risking further spread of infection.
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Infections limited to the skin surface can be effectively treated with topical therapy alone.
Superficial or surface infections such as puppy impetigo, intertrigo (skin fold pyoderma), or acute
moist dermatitis (pyotraumatic dermatitis, hot spots) may be treated with topical antimicrobial
treatment alone. The horny layer of the skin, the stratum corneum, is relatively impermeable,
impeding topical drug penetration. Because transdermal absorption may be limited, topical therapy
may not be suitable for deeper infections except as an adjunctive therapy. Also, if the lesions are
more widespread it may be more practical to consider systemic therapy.

In the vast majority of cases, a combination of topical and systemic therapy is the preferred
and most appropriate way to resolve a skin infection. Topical therapy may reduce the need for
systemic therapy by decreasing or eliminating the bacterial population in an area of infection as
well as removing tissue debris.

4. What antibacterial agents are available for topical use?

The most commonly used antibacterial agents for topical use are mupirocin, fusidic acid,
neomycin, gentamicin, bacitracin, polymyxin B, and thiostrepton. Because of potential systemic
toxicity, mupirocin, fusidic acid, neomycin, thiostrepton, and polymyxin B are only available in
topical formats. Mupirocin (Bactroderm; Pfizer Animal Health) and fusidic acid (Fucidin; Leo) are
the most effective topical treatments for staphylococci. Mupirocin has poor activity against gram-
negative organisms. Polymyxin B and bacitracin in combination have activity against some gram-
negative as well as gram-positive organisms. Neomycin has been incriminated as a potential contact
allergen. Polymyxin B and gentamicin may have good activity against Pseudomonas isolates in
the treatment of ear disease. The surfactant TriSEDTA has been shown to potentiate the effects of the
topical antibiotics, in particular the aminoglycosides, in the treatment of Pseudomonas ear infections.

Benzoyl peroxide gels are also available. Benzoyl peroxide is bactericidal, keratolytic, and
also has a flushing effect on hair follicles. Benzoyl peroxide gels are available in a 5% concentration.
Benzoyl peroxide gel has to be used with care, because it bleaches and may be irritating with
repeated use.

5. Is shampoo therapy a useful way to control skin infections?

Shampoo therapy is a very effective way to decrease bacterial skin colonization. Even though
topical therapy may not be appropriate for therapy by itself it can be very useful as an adjunctive
therapy in many skin infections. Although veterinarians are often discouraged from recommend-
ing shampoo therapy because of compliance issues, it can be very useful especially in ensuring
clients’ involvement in the treatment process. Product selection depends on the owner’s preference
and clinician’s recommendations. Choosing a milder or more client-pleasing shampoo (fragrance,
consistency, lathering ability) will often increase owner compliance.

Owner compliance can be improved if clients are shown how to bathe their pet using either
handouts, videotapes, or by demonstration. Adequate contact time is crucial for successful shampoo
therapy. It takes 5-10 minutes to rehydrate the epidermis, and 10-15 minutes to allow penetration
and a treatment effect. Frequency of bathing depends on the severity of the problem. Clients are
normally advised to bathe their pet every 2-3 days during the induction phase, reducing to once
a week or so for maintenance.

Heavy-coated dogs may need to be clipped to allow the product to reach the skin surface. A
shorter coat will significantly decrease the amount of shampoo used. Clipping is essential when
dealing with any deep infection or acute moist dermatitis. Clipping helps remove crusts and
allows the medication to penetrate into the deeper tissues.

Although shampooing is beneficial, soaking lesions may be even more beneficial at the start
of treatment. Hydrotherapy softens and removes crusts, decreasing bacterial colonization and
promoting epithelialization. Warm water soaks may also dilate blood vessels, increasing the
delivery of systemic antibiotics to the skin. Typically, hydrotherapy is performed for the first 3-7
days of a treatment protocol before switching over to a shampoo therapy regimen. It is important
not to overdo the hydrotherapy as it may lead to maceration of the skin.
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6. What shampoo ingredients have antimicrobial activity?

Many shampoo agents can be regarded as being at least mildly antimicrobial. Some agents
are directly antimicrobial with activity against bacteria, Malassezia, or both, whereas others both
kill organisms and produce an environment that is hostile to pathogens, restoring the microclimate
to normal. Many agents are antimicrobial by virtue of their keratolytic and degreasing activity
(particularly keratolytic agents such as sulfur, salicylic acid, or tar). Shampoo products are used
most frequently for generalized or more widespread infections, although local treatment may be
indicated for fold pyodermas or pododermatitis.

Benzoyl peroxide shampoos have been shown to be very effective antimicrobial agents by
virtue of their bactericidal activity and follicular flushing ability. Residual activity for 48 hours
after application has been noted. Superior activity has been noted for benzoyl peroxide compared
to chlorhexidine, povidone-iodine, and triclosan. Concentrations greater than 5% have been shown
to be irritating. Owners should also be warned that benzoyl peroxide products may bleach fabric.
Once- or twice-weekly application is recommended. Because benzoyl peroxide is keratolytic and
degreasing, following the shampoo with a moisturizing rinse is recommended. In my practice, [
frequently combine benzoyl peroxide shampoo with a 2% chlorhexidine leave-on conditioner
(Resichlor; Virbac) to maximize the residual antimicrobial benefit.

Chlorhexidine has been shown to be an effective antimicrobial agent with broad-spectrum
activity against bacteria and yeasts, as well as dermatophytes. Chlorhexidine is available in either
solution or shampoo formulations. Solutions are normally used at 0.5% concentrations. Shampoo
and leave-on conditioning formulations are available at 2%. Residual activity has been noted with
all formulations. Moisturizing agents are included in the shampoo and the rinse formulations to
allow long-term use. Chlorhexidine may be less irritating than benzoyl peroxide in individuals
with sensitive skin.

Imidazoles, such as ketoconazole and miconazole, may be effective in therapy for Malassezia
and other fungal organisms. They act by interfering with ergosterol synthesis within the
organism, increasing cellular permeability, suppressing metabolic function, and inhibiting growth.
Ketoconazole also decreases keratinocyte growth in culture, suggesting a possible keratoplastic
effect. A once- or twice-weekly degreasing bath using a sulfur/salicylic acid or coal tar/sulfur/
salicylic acid shampoo followed by a 2% ketoconazole or miconazole shampoo is recommended
for severe Malassezia dermatitis cases. The 2% ketoconazole shampoo may be used on a regular
basis for focal treatment of interdigital or lip-fold Malassezia problems. Unfortunately, there is
currently no miconazole veterinary product available in Canada.

Enilconazole (Imaverol; Janssen) is an effective topical rinse for Malassezia dermatitis and
dermatophytosis. A 1:50 solution is recommended. Acetic acid also has good activity against
Malassezia. An acetic acid—boric acid shampoo product recommended as a cleansing shampoo is
available (Malacetic; Dermapet). The use of povidone iodine products has decreased in popular-
ity because of the development of more efficient products, the risk of irritation, and their tendency
to stain the hair coat. A full list of antimicrobial shampoo agents is included in Table 6-1.

Table 6-1 Antimicrobial Agents in Shampoo Formulation

INGREDIENT ATTRIBUTES PRODUCTS

Benzoyl peroxide Antibacterial Benzoyl Plus (EVSCO, 2.5%)
Antifungal Pyoben (Allerdem, Virbac, 2.5%)
Follicular flushing SulfOxydex (DVM, 2.5% with 2%
May be drying/irritating sulfur))
May bleach fabric ChlorhexiDerm (DVM, 2% or 4%)

Chlorhexidine Antibacterial Hexadene (Virbac, 2%)
Antifungal Ketochlor (Virbac, 2% with 1%

ketoconazole)

Continued
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Table 6-1 Antimicrobial Agents in Shampoo Formulation—Cont’d

INGREDIENT ATTRIBUTES PRODUCTS
May be drying Malaseb (DVM, 2% with 2%
Available as a rinse miconazole)

Resichlor (Virbac, 2%)
SebaHex (EVSCO, 2% with 2%
sulfur, 2% salicylic acid)

Povidone-iodine May be drying/irritating 2% povidone-iodine
May stain coat
Triclosan Antibacterial SeboRx (DVM, 0.5% with 2%
sulfur, 3% salicylic acid)
Benzalkonium chloride Antibacterial Canadian Medicated Shampoo

(Vet Solutions, 0.1%)
Renew C (Bimeda-MTC, 0.1%)

Ethyl lactace Antibacterial Etiderm (Virbac)
Follicle flushing
Acetic acid Antifungal MalAcetic (DermaPet)
Enilconazole Antifungal Imaverol (Janssen)
Ketoconazole Antifungal Nizoral (Janssen, 2%)
Keratoplastic? Ketochlor (Virbac, 1% with
May be irritating chlorhexidine)
Miconazole Antifungal Dermazole (Virbac, 2% with 0.5%
chlorhexidine)

Miconazole shampoo (EVSCO, 2%)

Malaseb (DVM, 2% with 2%
chlorhexidine)

ResiZole (Virbac, 2%)

7. How do you decide what is the most appropriate antibiotic for systemic use?

Bactericidal antibiotics are recommended for skin infections; however, bacteriostatic
drugs may be effective if the patient is not immunocompromised. Ideally the drug chosen
should have a narrow spectrum to limit the effects on the normal flora of both the skin and
gastrointestinal tract.

The most important factors in determining the choice of antibiotic are the susceptibility of
the organism and ensuring that the antibiotic builds up effective levels within the skin. Because
only 4% of cardiac output reaches the skin, this is critically important—there may be a dramatic
difference in the epidermal levels of antibiotic compared to serum levels. For instance, cephalexin
levels in canine epidermis are only 20-40% of the peak plasma concentrations.

Most antibiotic use in dermatology is empirical, based on Staphylococcus intermedius as
the causal agent of pyoderma in dogs. The vast majority of S. intermedius isolates show > 95%
sensitivity to fluoroquinolone antibiotics, clavulanic acid—potentiated amoxicillin, oxacillin, and
cephalosporins. Although the individual fluoroquinolones and cephalosporins each have their
own unique attributes as far as S. intermedius is concerned, if one drug shows sensitivity, the
others in the class should be effective as well. The macrolides such as erythromycin, lincomycin,
and clindamycin generally show very good sensitivity against S. intermedius for first-time cases
when resistance should not be an issue. Potentiated sulfonamide antibiotics have been shown to
show excellent susceptibility in some studies while others showed only 50% of isolates were
sensitive. The use of potentiated sulfonamide antibiotics has decreased dramatically because of
an increased risk of significant side effects, including immune-mediated drug reactions,
keratoconjunctivitis sicca, and thyroid suppression if used for longer than 3-4 weeks.
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Most dermatologists use cephalexin as their first choice drug because it has been shown to
be a very effective drug against S. intermedius with minimal change in resistance pattern over the
years. Fluoroquinolone use for pyodermas is controversial. I personally do not believe that they
perform as well as cephalexin, and the development of class-specific resistance by gram-negative
organisms is of major concern. Generally, fluoroquinolone use is best reserved for situations
when it is indicated based on the results of bacterial culture and susceptibility testing. A full list
of antibacterial agents and recommended doses is included in Table 6-2.

Table 6-2 Antibiotic Therapy in Veterinary Dermatology

DRUG

DOSE (ORAL UNLESS
OTHERWISE NOTED)

COMMENTS

Narrow Spectrum
Lincomycin
Clindamycin
Erythromycin
Tylosin

Broad Spectrum
Cephalexin/cefadroxil

Clavulanic acid
potentiated
amoxicillin

Cloxacillin

Oxacillin

Chloramphenicol

Ciprofloxacin

Difloxacin
Enrofloxacin

Marbofloxacin

Orbifloxacin

Trimethoprim-sulfadiazine

Trimethoprim-
sulfamethoxazole
Ormetoprim-sulfadiazine

Mupirocin 2%
cream/ointment

20-30 mg/kg q 12h
5-10 mg/kg q 12h
15 mg/kg q 8h
10-20 mg/kg q 12h

20—30 mg/kg q 8-12h

12.5-25 mg/kg q 12h

20-40 mg/kg q 8h
22 mg/kg q 8h

50 mg/kg q 8h (D)
50 mg/kg q 12h (C)
5-15 mg/kg q 12h

5-10 mg/kg q 12h
5-20 mg/kg q 12h

2.75-5.5 mg/kg q 24h
2.5-7.5 mg/kg q 24h
15-30 mg/kg q 12h
15-30 mg/kg q 12h

55 mg/kg q 24h (day 1)

then 27.5 mg/kg
Topical q 12h

First time empirical therapy only
GI upset common
First time empirical therapy only

Most commonly used antibiotic in
canine therapy

4-12 weeks of therapy

Most commonly used antibiotic in
feline therapy

Second choice for canine therapy

Should be dosed three times daily
Risk of human blood dyscrasias

Potential activity against
Pseudomonas

Not in immature animals

Not in immature animals.

Potential activity against
Pseudomonas

Not in immature animals

Maximum dose 5 mg/kg q 24h in cats

Potential activity against
Pseudomonas

Not in immature animals

Not in immature animals

KCS, drug reactions,
hypothyroidism (high doses)

KCS, drug reactions,
hypothyroidism (high doses)

KCS, drug reactions,
hypothyroidism (high doses)

Localized lesions
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8. How long a course of systemic antibiotics is required to eliminate a pyoderma?
Because of the difficulty in achieving effective drug concentrations within the epidermis, a
minimum 3- to 4-week treatment course is recommended and at least 1-2 weeks after clinical
cure. Longer courses are recommended for deep infections. At the Ontario Veterinary College, a
4-week course may be inadequate to completely eliminate superficial pyoderma. Recurrent
pyoderma cases are routinely treated for 12 weeks while an attempt is made to look for
predisposing causes for the infection.

9. Why are bacterial culture and susceptibility testing not performed more regularly in
veterinary dermatology?

Unlike the human staphylococcal bacteria, S. aureus, the sensitivity pattern of S. intermedius
has not changed dramatically over the years. For this reason, culture and susceptibility testing
(C&S) is not normally used unless there has been a failure to respond to rational antibiotic therapy.
As always, the results of the C&S should be interpreted in the light of skin cytology results. It is
also important to note that multiple strains of S. intermedius may be found on the same dog, each
with its own virulence and resistance pattern. Susceptibility testing of individual isolates is
therefore of doubtful value.

Culture and susceptibility testing is usually reserved for cases where a less than adequate
response to appropriate therapy has been noted or the patient has experienced an allergic reaction
or displayed drug intolerance. In my experience, it is much more common that a dog fails to
respond because the chosen drug was not appropriate, the dose was not high enough, or the
course not long enough. Under these circumstances, especially if a drug like cephalexin has been
used, then the question that has to be raised is, Does this dog really have a pyoderma?

10. Give four reasons why a chosen antibiotic would not be effective.

» Resistance: the organism is not sensitive to the antibiotic. Because S. intermedius organisms
produce B-lactamase, antibiotics that are resistant to this enzyme are usually preferred.

¢ Dosage: the dosage is insufficient to maintain an inhibitory concentration within the skin.

* Duration: the duration of the antibiotic course was not long enough. A minimum 4-week
course is recommended. Four to 12 weeks may be required to resolve deep infections.

¢ The organism is surviving within macrophages, necrotic tissue, or has been walled off by
host reaction.

11. Why is it that most veterinary dermatologists seem to use cephalexin almost exclusively
for superficial pyoderma?

Most antibiotic use in veterinary dermatology is empirical. Culture and susceptibility is not
normally used unless there has been a failure to respond to rational antibiotic therapy. Most
dermatologists use cephalexin as their first choice drug because it has been shown to be very
effective against S. intermedius, with minimal change in resistance pattern over the years.

12. What other treatment options are available to treat superficial pyoderma?

Topical therapy can be an important adjunctive treatment for superficial pyoderma.
Antimicrobial shampoo therapy, twice weekly for the first 2 weeks then once weekly, is often
recommended. If a benzoyl peroxide shampoo is used, a conditioning rinse is often recommended
because benzoyl peroxide may be drying.

Corticosteroids should be avoided during antibiotic therapy because they decrease inflammation
and may suppress the host’s immune response to the infection. The use of corticosteroids may
interfere with the ability to determine if the antibiotic therapy is successful.

13. How do I cope with recurrent pyodermas in dogs?
Relapse is common in dogs that are treated with short courses or sub-therapeutic doses of
antibiotics. The first step in evaluating such cases is to be sure that an appropriate antibiotic has
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been used, at the appropriate dose for the appropriate length of time. Once you are sure that
appropriate therapy has been used, it is then important to look for underlying conditions such as
allergies or endocrinopathies that may be impeding resolution of the pyoderma.

In rare cases no underlying cause for the recurrent pyoderma will be found. Some of these
individuals may have a confirmed immunodeficiency, although it is not unusual for dogs to
appear normal because of the currently limited testing options available to diagnose immuno-
deficiencies. In these circumstances, the options available are either to try immunoadjuvant
therapy or maintain the dog on long-term antibiotics.

14. How do immunoadjuvants work?

The goal of immunoadjuvant therapy is to normalize the immune response. The immuno-
modulatory agent is normally administered at the same time as antibiotic therapy for a period of
weeks (normally 4-6 weeks) before the antibiotic therapy is withdrawn and the dog maintained
on the immunoadjuvant therapy alone. If the therapy is successful, the dog will not relapse. Many
different immunoadjuvant therapies have been recommended, although most are only supported
by anecdotal reports of their effectiveness.

The most investigated immunoadjuvants available are Staphage Lysate (SPL, Delmont
Laboratories), an immunostimulant prepared from Staphylococcus aureus bacteria using a
bacteriophage, and Immunoregulin (ImmunoVet), a Propionibacterium acnes bacterin. The exact
mechanism of their action is unknown but is believed to be associated with enhanced cell-
mediated immunity, as well as a nonspecific effect on humoral immunity. Both have been shown
to be beneficial in placebo-controlled clinical trials.

SPL is normally administered twice weekly at 0.5 mL subcutaneously at the same time as a
6-week antibiotic course. Cases should be re-evaluated for progress at the end of the first 10 weeks
of therapy (end of the first 10 mL treatment vial). The frequency of injections is gradually reduced
to once weekly and then every other week after 20 weeks if the pyoderma remains under control.

15. Is long-term antibiotic therapy an option for recurrent pyoderma?

Dogs with recurrent pyoderma may be maintained on long-term antibiotic therapy as an
alternative to the use of immunoadjuvants. Two forms of therapy are generally used: low-dose
continuous therapy and pulse therapy. The use of low-dose or pulse therapy is controversial
because of an increased risk of resistance development. Cephalexin is the only antibiotic
recommended for this type of therapy because of a documented lack of resistance development
over time. In low dose continuous therapy, the dose is reduced by half once monthly until the
lowest dose that keeps pyoderma at bay is determined. In intermittent pulse dosing, a full
therapeutic dose is administered for 7-14 days once monthly. The number of days it takes for the
patient to relapse is used to determine which method of administration would be most
appropriate. If the patient relapses within a few days, daily therapy is likely to be necessary. If
relapses take 2-4 weeks, pulse therapy may be successful. Because individuals on chronic therapy
may be more at risk for drug-related side effects, close monitoring and regular re-evaluations are
recommended.

16. What would be the most appropriate antimicrobial therapy for Malassezia?

Malassezia dermatitis is an increasingly common diagnosis, most often secondary to other
diseases, especially those involving any degree of greasy seborrhea (seborrhea oleosa). Diagnostic
and treatment strategies include the elimination of the Malassezia, plus evaluation for underlying
etiologies such as allergy (may form part of hypersensitivity complex) or keratinization disorders.

Malassezia dermatitis may often be successfully treated with topical antimicrobial therapy.
Mild cases may benefit from a once or twice weekly degreasing shampoo (coal tar/sulfur/salicylic
acid) followed by a 2% ketoconazole shampoo (Nizoral, Janssen).

More severe cases are best treated with systemic antifungal agents such as ketoconazole
(Nizoral; Janssen) at 5-10 mg/kg orally every 12-24 hours or itraconazole (Sporanox; Janssen)
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at 5 mg/kg orally every 12-24 hours. These drugs should always be given with food to enhance
absorption.

Adbverse effects include elevated liver enzymes (dog and cat), anorexia, and gastrointestinal
upset. Itraconazole appears to be better tolerated with a decreased incidence of side effects.
Treatment should be discontinued if side effects are noted. The significance of any Malassezia
involvement is often determined by the degree of improvement with appropriate systemic therapy.
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7. PARASITICIDES IN DERMATOLOGY
Robert Kennis, DVM, DACVD

1. Briefly describe the flea life cycle.

The flea life cycle consists of the egg, larva, pupa (pre-emergent adult), and adult. Adult female
fleas are capable of laying up to 30 eggs per day. The eggs are not sticky so they fall onto the
ground where the pet spends its time. Eggs hatch in 7-14 days into a larval form. Larvae are motile
and active feeders consuming pet dander and flea feces. They are attracted to darkness and by
gravity so they seek refuge deep within the carpet or within the surface layers of the outside environ-
ment. In 7-14 days, they spin a cocoon where they undergo metamorphosis, changing into a pre-
emergent adult. Pre-emergent adults may remain dormant for several months, and are impervious
to virtually all insecticides. Direct pressure and vibration signal the pre-emergent adult to hatch and
jump onto its host. Fleas are obligate parasites and will remain on their hosts for the remainder
of their lives. Adult fleas may survive for several months, depending on environmental conditions.

2. What active ingredients are licensed and approved for the treatment of fleas on dogs
and cats?

Adulticidal agents include pyrethrin and permethrins, imidacloprid, fipronil, selemectin,
nitenpyram, carbamates, and organophosphates (phosmet). Ovicidal/larvacidal agents include
methoprene, pyriproxifen, and lufenuron. It is interesting that broad-spectrum antiparasitic agents,
such as amitraz, ivermectin, and lime sulfur dip, are not effective against fleas. Pennyroyal oil,
D-limonene, and tea tree oil are considered “natural” flea treatments. However, the side effects,
toxicities, and lack of scientifically proven efficacy preclude their usage.

3. List the mechanism of action and spectrum of activity of fipronil, imidacloprid,
selemectin, and pyrethrin.
 Fipronil: The mechanism of action is inhibition of GABA-regulated chloride flux into the
nerve cell. Its spectrum of activity includes adult fleas and ticks.
¢ Imidacloprid: The mechanism of action is prevention of postsynaptic binding of
acetylcholine, leading to respiratory paralysis. Its spectrum of activity is limited to adult fleas.
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¢ Imidacloprid: The mechanism of action is prevention of postsynaptic binding of
acetylcholine, leading to respiratory paralysis. Its spectrum of activity is limited to adult fleas.
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* Selemectin: This drug is a semisynthetic avermectin. Its mechanism of action is not com-
pletely defined. It probably involves an increase in permeability to chloride ions through
interaction with GABA binding sites, similar to other avermectins. Its spectrum of activity
includes fleas, scabies, Dermacentor spp., heartworms, and Otodectes cynotis in the dog.
For the cat, the spectrum also includes heartworms, fleas and Otodectes cynotis, along
with hookworms and roundworms. Recent evidence supports efficacy against Cheyletiella
spp. No mention on the package indicates efficacy against ticks or Notoedres spp. in cats.

e Pyrethrin: The mechanism of action involves disruption of neurologic function by
prolonging Na* conduction. Pyrethrins are among the most broad-spectrum antiparasitic
agents available. They have efficacy against fleas, ticks, lice, Cheyletiella spp., Otodectes
cynotis, and Lynxacara radovsky.

4. What are the differences between pyrethrins and permethrins?

Pyrethrins are natural chemicals derived from chrysanthemum flowers. Permethrins are
synthetic pyrethrin-like compounds sometimes referred to as pyrethroids. Pyrethrins are generally
used in concentrations of approximately 0.1-0.5%, are short-acting because they are broken down
by ultraviolet light, have a quick kill, and are considered safer than other products. Permethrins
can range in concentration from 0.1-65%. At concentrations above 2%, they are toxic to cats.
Permethrins are more ultraviolet stable but have a slower knock-down than pyrethrins. They also
have very good repellent effects. Both products are sometimes combined to provide a quick kill
with longer residual and increased repellent effects.

5. Pyrethrin-based products are available in a variety of formulations. Give some
examples along with the advantages and disadvantages of each.

* Powders: safe and relatively inert, but messy and must be applied frequently.

* Sprays: ease of application but may be irritating in an alcohol base; care in avoiding
hypothermia due to evaporation in puppies and kittens; cats hate to be sprayed.

* Shampoos: effective as adulticides, remove flea feces; when combined with an oatmeal
product provide antipruritic relief. Shampoos are short-lasting, as most of the active
ingredient goes down the drain; for large animals the procedure is labor-intensive; care
should be taken with young animals to prevent hypothermia.

* Dips: very cost effective, providing thorough application, very messy for indoor usage,
toxicity may occur if bottle instructions are not followed correctly.

* Foams: easy to apply (even to cats) but not very cost effective as a formulation.

* Spot-on formulations: usually consist of permethrins to improve efficacy, many over-the-
counter products are available in concentrations that are toxic to cats if used incorrectly.

6. What is an insect growth regulator (IGR)? Give two examples of flea IGRs.

An insect growth regulator is a compound that mimics juvenile hormone. As the larva matures,
its level of juvenile hormone decreases until a critical threshold is reached, signaling it to form a
cocoon. IGRs artificially maintain high levels of juvenile hormone and prevent maturation to the
next life stage. These products directly disrupt the egg and prevent it from hatching. Methoprene
(Precor) and Pyriproxyfen (Nylar) are commercially available in a variety of products. The
overall effect of these products is environmental control of fleas. They do not kill adult fleas; they
only prevent them from reproducing by preventing metamorphosis.

7. How is lufenuron different from other IGRs?

Lufenuron is classified as an insect development inhibitor (IDI). Lufenuron’s mechanism of
action is interference with chitin synthesis, polymerization, and deposition. It is administered
orally with food or may be injected into cats. Lufenuron is taken up by the female flea as she
consumes a blood meal. The lufenuron disrupts the ability of the larva to emerge from the egg,
thereby halting reproduction. Lufenuron is excreted unchanged in the flea feces. If a larva
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consumes the feces with lufenuron, it prevents a normal pupa from developing. Ultimately, the
net effect is environmental control. Lufenuron must be given orally monthly or injected every
6 months in cats to be effective. Also, the flea must feed for lufenuron to work. Other IGRs can
be applied to the pet or to the environment and will work without the flea feeding first.

8. Describe how nitenpyram might be used in a clinical setting.

This oral tablet kills literally all adult fleas starting within 6 hours but is rapidly eliminated
and is not effective after about one day. Because it does not prevent newly emerged fleas from
jumping onto the pet, additional tablets must be given to kill those fleas. This product has limited
use in the hands of the client when used as the sole method of flea control. However, it can be an
excellent drug for the practitioner. Nitenpyram can be given to all pets that require hospitalization
to avoid clinic infestation. It can also be given to a pet before it leaves the hospital. This will avoid
any complaints of “my pet got fleas from your hospital.” This product is also highly effective in
humane shelters and pet shop settings to avoid sending fleas home on the pet. It might be possible
that flea eggs that are on the pet at the time of adoption may ultimately infest the new home;
however, using nitenpyram greatly diminishes this possibility.

9. Define “integrated pest management” as it pertains to fleas.

Integrated pest management involves using a combination of products that kill both the adult
and juvenile stages of fleas. There are several products that are adulticides but adults only make
up about 5% of the flea population. Combining an adulticide with an IGR or lufenuron will soon
reduce the population of fleas within an environment to zero. This is especially important for flea-
allergic pets. Although the argument can be made that many adulticides reach 100% efficacy,
there is no doubt that over time resistance will develop if a single product is relied upon for flea
control. Using integrated pest management with a combination of products is cost effective and
very safe. There is really no reason not to use an IGR or lufenuron in all flea households along
with an adulticide.

10. Diatomaceous earth and sodium polyborate are sometimes used for environmental flea
control. What are the advantages and disadvantages of these products?

These products are sometimes placed into carpeted surfaces in large amounts. The larval
stages of the flea will consume these products, causing them to die. The advantages are that they
may be highly effective in providing environmental control within the household. The dis-
advantages are several. First, they are very messy when first applied. Secondly, unless an adulticide
is added to the powder, additional products must be used on (in) the pets. Lastly, there have been
anecdotal reports about similarities in particle size to asbestos. Lung lesions have developed in
some borate workers similar to those who had inhaled asbestos. With the plethora of excellent
commercial products available, diatomaceous earth and sodium polyborate should be considered
to be on the bottom of the list for flea control (my opinion).

11. Which active ingredients are licensed and approved for the treatment of ticks on dogs
and for cats?

Fipronil and pyrethrin are the only licensed products effective for ticks for both dogs and
cats. Permethrin products are available for dogs that are in concentrations that are toxic to cats.
Amitraz is licensed in a collar form for dogs only. Amitraz dip is efficacious against ticks but it
is not labeled for this use. Selemectin is licensed for the treatment of one tick species on dogs
only. It may have unproved efficacy in cats. Organophosphate dips (phosmet) are licensed for
dogs but toxicities are a major concern when using these potent cholinesterase inhibitors.

12. Amitraz is available in a collar for the treatment of ticks on dogs. Define the mechanism
of action, age restriction, potential side effects, and antidote for toxicity.
Amitraz is a monoamine oxidase inhibitor (MAO) drug. When incorporated into a collar it



Parasiticides in Dermatology 67

causes feeding ticks to drop off and quickly die. In a recent report it was shown that the quick
kill prevented the tick from spreading Borrelia spp. to research dogs and may thus protect dogs
from getting Lyme disease. This collar is only licensed for dogs and they must be older than 16
weeks of age. The concentration of amitraz in the collar is significantly lower than the amount
applied as a dip for the treatment for Demodex. However, if the dog ingests the collar, then signs
of amitraz toxicity including bradycardia and lethargy or coma may occur. If there is historical
evidence that the collar may be responsible for the clinical symptoms, then yohimbine may be
given as an o-2 adrenergic receptor antagonist, which reverses the signs of amitraz toxicity.
Yohimbine should be given before attempting other procedures to prevent further absorption of
the amitraz from the collar. Because yohimbine is short acting, it may need to be given several
times. It is important to keep good records regarding the sale of amitraz collars. Having this
information readily available may save a dog’s life because the list of potentially toxic drugs that
may induce similar clinical symptoms is staggering.

13. What active ingredients are safe to use in treating cats with ticks?

There are few drugs that are licensed and approved for treating cats with ticks. Pyrethrin-
based products and those containing fipronil are reasonable options. Selemectin has labeled
efficacy for canine ticks but not feline, but may be helpful for some cats. Carbaryl-based products
are increasingly hard to come by and regardless should not be used on cats. Organophosphates
are highly toxic to cats and should be avoided.

14. List the active ingredients in licensed and approved products for the treatment of canine
scabies.

Lime sulfur dip, organophosphate dip (phosmet), and selemectin are licensed for the
treatment of scabies. Lime sulfur dip should be used weekly for 6 weeks. This product is among
the safest products for young puppies. Selemectin is excellent and may be used on dogs as young
as 6 weeks. I prefer to use this product every 14 days for three treatments instead of the monthly
treatments as recommended on the package. Phosmet dip clinically appears to be ineffective in
many cases and is not recommended for routine treatment of canine scabies. Amitraz dip at
250 ppm is highly efficacious but not licensed for the treatment of canine scabies. The use of 1%
ivermectin at 200 pg/kg every 14 days for three treatments is also highly effective, but it is not
licensed nor approved for this purpose and is toxic in some breeds of dogs (e.g., Collies and other
herding breeds).

15. What should be considered before using off-label 1% ivermectin for the treatment of
canine scabies?

Age and breed must be considered before using ivermectin. It is generally agreed upon that
ivermectin should not be given to dogs younger than 12 weeks of age. In shelter situations and
some clinical settings, this precaution is sometimes ignored. There are certain breeds that are at
risk of adverse reaction to ivermectin, but any dog can be affected. The “at risk” breeds include:
Collie, Shetland Sheepdog, Border Collie, Australian Shepherd, and Old English Sheepdog.
There is a little rhyme “white feet, don’t treat” that many clinicians follow. In general, with highly
effective commercially available products for the treatment of scabies, there is no reason to
continue to use off-label ivermectin.

16. What treatment options are available for the treatment of Nofoedres cati infestations in
cats?

The only licensed product for the treatment of feline scabies is lime sulfur dip. Off-label
ivermectin has been used with good effects. However, dosing errors are sometimes encountered,
especially when treating small kittens. Also, idiosyncratic reactions may occur. The author uses
off-label selemectin every 2 weeks for three treatments if the kitten is old enough (> 6 weeks) and
greater than the 2-1b minimum body weight listed on the package.
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17. How are organophosphates different from carbamates?

The mechanism of action of organophosphates is to bind irreversibly to acetylcholinesterase,
leading to the accumulation of acetylcholine at the postsynaptic junction. The end result is
paralysis. Treatment for toxicity includes atropine and 2-PAM. These products are very toxic,
especially to cats, and are not recommended for routine use. In contrast, carbamates (carbaryl)
bind reversibly to acetylcholinesterase. Treatment for toxicity includes atropine but not 2-PAM.
Because these products are considered “safer” than organophosphates, there are still carbaryl-
containing products on the market approved for use on cats, but these are decreasing in
availability and much safer products are available.

18. What are the licensed and approved active ingredients available for the treatment of

Otodectes cynotis (ear mites)?

The licensed products include pyrethrin, thiabendazole, milbemycin, ivermectin otic drops,
and topically applied selemectin. With the plethora of excellent products available, there is no
reason to use oral or injectable cattle ivermectin off-label. Pyrethrin or thiabendazole drops
should be applied for three consecutive days each week for 3 weeks. All contact animals should
be treated. It is strongly recommended to use a pyrethrin spray or shampoo weekly, especially
on the head and face and rear feet, to kill all aberrantly located mites. Newly licensed otic medications
containing milbemycin or ivermectin are highly efficacious. A second treatment is recommended
14 days after the first application. Selemectin is also an excellent option. Although effective against
ear mites when used monthly, I routinely recommend a second treatment 14 days after the first.

19. Describe the possible side effects that should be discussed with an owner before

prescribing topical application of amitraz for the treatment of generalized demodicosis.

The most common and expected side effect of an amitraz dip is lethargy. Additional side
effects include pruritus, bradycardia, hypothermia, and hypotension. Uncommonly, hyperexcitability
may occur. If adverse side effects are seen, yohimbine will quickly reverse the problems. Because
the side effects of amitraz may be prolonged, several treatments with yohimbine may be needed.
Yohimbine may be used before the application of amitraz for those dogs with a history of adverse
reaction. Large animal formulations of amitraz should never be used in the treatment of
demodicosis because off-label use of these products is a serious Environmental Protection Agency
(EPA) violation.

20. What is Goodwinol ointment?

This is a product that is licensed for the treatment of localized demodicosis in dogs. The
active ingredient is rotenone. Side effects are uncommon. Because many cases of localized
demodicosis are self-limiting, it is difficult to determine the true efficacy of this product. None-
theless, it is a reasonable treatment option that beats a “wait and see” attitude.

21. Which products may be useful for repelling biting flies and mosquitoes?

Pyrethrin and permethrin products have the advantage of repellent properties. Preparations
in a gel formulation are preferred due to their ease of application to ear tips and nose. Flea sprays
containing pyrethrins or permethrins are also effective. However, these products are usually
needed for spot treatments instead of total body application. Shampoos containing these active
ingredients have an inadequate residual activity to be effective. Spot-on formulations containing
selemectin, fipronil, or imidacloprid do not have repellent properties. A new formulation of the
combination of imidacloprid and permethrin has been developed.

22. List the active ingredients that may be useful for the treatment of infestation of
Cheyletiella spp.
Pyrethrin and permethrin products are the preferred treatment for Cheyletiella. Because
these mites are surface feeders, avermectin drugs may be inconsistently effective. Lime sulfur



Immunoadjuvant Therapy 69

dips are also safe and effective. Organophosphates are effective but not recommended.
Imidacloprid and fipronil are ineffective against Cheyletiella. Selemectin has been shown to be
effective against Cheyletiella on cats. Remember that Cheyletiella spp. may live off of the host
longer than other ectoparasites. Therefore environmental treatment, along with the treatment of
all contact animals, is recommended.

23. What are some of the precautions and side effects associated with lime sulfur dip?

Lime sulfur dip tends to be safe and effective. Hypothermia due to evaporation, especially
in young animals, must be avoided. Dogs tend to tolerate this product much more than the typical
owner. The offensive odor and staining make these products among the least favored of our
clients. Lime sulfur dip may also tarnish jewelry. There are indeed precautions to follow when
using lime sulfur dips on cats. It is best to apply an Elizabethan collar to prevent cats from licking
the dip while it is still wet. Lime sulfur dip can cause vomiting, lethargy, and inappetence. The
treatment for side effects is purely supportive because there is no reversing agent.
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8. IMMUNOADJUVANT THERAPY
Karen L. Campbell, DVM, MS, DACVIM, DACVD

1. What is the goal of immunoadjuvant therapy?

The goal of immunoadjuvant therapy is to strengthen the immune defense mechanisms of
an animal. It is also called nonspecific immunotherapy, immunostimulation, immunologic en-
hancement, immunomodulation, immunoaugmentation, and immunopotentiation. Agents used
for immunoadjuvant therapy are often referred to as biologic response modifiers.

2. What are the indications for using immunoadjuvant therapy?
* A need for improving the immune potential of an old or very young animal.
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* When the immune system is suppressed by an infection (e.g., retroviral infections,
bacterial or fungal sepsis).

* To counter physiologic, pathologic, or environmentally induced suppression of immune
function.

» To potentiate immune responses to eliminate a tumor.

3. What is the mechanism of action of levamisole as an immunoadjuvant?

The functions of levamisole as an immunoadjuvant are similar to those of the thymic hormone
thymopoietin. Levamisole stimulates T-cell differentiation and T-cell responses to antigens. It
also stimulates phagocytosis and intracellular killing by macrophages and neutrophils. The
effects of levamisole are greatest in animals with depressed T-cell function and it has little or no
effect on the immune system of healthy animals. Adverse side effects include gastrointestinal and
hepatic dysfunction, neurotoxicity, agranulocytosis, erythema multiforme, and toxic epidermal
necrolysis. Levamisole at a dose of 2.2 mg/kg orally every 8 hours has been reported to benefit
approximately 10% of dogs with recurrent pyoderma.

4. What is the protocol for using Propionibacterium acnes as an immunoadjuvant?

Propionibacterium acnes is available commercially as a killed suspension in 12.5% ethanol
in saline. P. acnes stimulates macrophage activity. The manufacturer recommends using it in dogs
as an adjuvant to antibiotic therapy in the treatment of chronic recurring canine pyoderma. It is
dosed based on body weight (a 45-1b dog receives 1.0 mL intravenously) and is given twice
weekly for 2 weeks, then once weekly until symptoms abate or stabilize, and then once per month
for maintenance. Anaphylactic reactions can occur, more common side effects include fever,
chills, anorexia, and depression, lasting several hours after the injections. It can cause a
necrotizing dermatitis if given subcutaneously or intramuscularly.

5. What is in Staphage Lysate? How does this product work?

Staphage Lysate (SPL) contains 120-180 million colony-forming units of Staphylococcus
aureus and 100 million staphylococcus bacteriophage plaque-forming units in each milliliter.
SPL is indicated for the treatment of canine pyoderma. SPL has been shown to stimulate both T
and B cells in vitro and enhances the capability of macrophages to kill staphylococci. The
recommended protocol is to administer 0.5 mL subcutaneously twice weekly for 10-12 weeks
and then 0.5-1.0 mL every 1 to 2 weeks for maintenance. Concomitant antibiotics are recom-
mended for the initial 4-6 weeks of treatment. Side effects can include localized reactions with
erythema, pain, and pruritus or systemic reactions with fever, malaise, and inappetence, and in
severe cases anaphylaxis. Anecdotally, SPL appears to be effective in increasing the lesion-free
intervals in approximately 25% of dogs with chronic recurrent staphylococcal pyoderma.

6. Is it true that cimetidine works as an immunoadjuvant?

Histamine receptors are found on the cell surface of many cells including H,-receptors on
T-suppressor cells. Through its function as an H,-antagonist, cimetidine can block histamine-
induced immunosuppression. For use as an immunoadjuvant, cimetidine is given to dogs at a
dosage of 6-10 mg/kg every 8 hours. While side effects are rare, the efficacy as an immuno-
adjuvant in the treatment of chronic recurrent staphylococcal pyoderma is also low.

7. What are the effects of vitamin E in immunostimulation?

Vitamin E is an antioxidant that stabilizes lysosomes, reduces prostaglandin E, synthesis,
and increases IL-2 production. Vitamin E has been shown to promote B cell proliferation and
increases antibody production when administered with vaccines in cattle. A deficiency of vitamin
E results in T-cell dysfunction. While more research is needed to delineate the roles of vitamin E
in enhancing immunity, supplementation of diets with vitamin E may increase resistance to
disease. Dosages of 400-800 IU every 12 hours are currently recommended for dogs.
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8. What are the immunoadjunctive actions of interferons?

Interferons (INF) are regulatory proteins that can act on a variety of different cell types.
Interferon-o is normally produced by monocytes and macrophages. It has nonspecific antiviral
activity affecting RNA and protein synthesis and induces extracellular antiviral proteins. It also
enhances natural killer cell activity and has antiproliferative effects on both normal and neoplastic
cells. Interferon-f is produced by fibroblasts and shares a similar structure and similar actions to
INF-o.. Interferon-y is produced by activated Ty cells and natural killer (NK) cells. It serves as an
important macrophage-activating factor, upregulates type-I and type-II MHC antigens, increases
antimicrobial activity, increases antitumor activity, increases tumor necrosis factor-a. synthesis,
and inhibits macrophage migration. It also increases IL-2 synthesis, enhances cytotoxic T-cell
and NK cell activity. INF-y also induces antibody-dependent cytotoxicity, stimulates B-cell
activity, inhibits the growth of normal and neoplastic cells, and has nonspecific antiviral activity.
High doses of INFs, especially of INF-y, are toxic, causing severe fever, malaise, anorexia,
thrombocytopenia, granulocytopenia, and in some cases liver, kidney, or neural toxicity.

9. What conditions have been reported to respond to interferon therapy?

Anecdotal reports have indicated INF-02a (Roferon-A) may be of benefit in treating dogs
with multiple papillomas, epitheliotropic lymphoma, and recurrent bacterial pyoderma. Possible
indications for the use of INF-a in cats include herpesvirus, idiopathic facial dermatosis, and
indolent ulcers. The oral dosage for cats is 30-120 IU/cat/day. In dogs, we have used 1000-2000
IU orally every 12-24 hours in treating oral papillomatosis and 1000 IU orally every 24 hours in
treating recurrent bacterial pyoderma. Much higher doses have been recommended for use in
treating epitheliotropic lymphosarcoma; i.e., 3 million IU given by subcutaneous injection every
Monday, Wednesday, and Friday.
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9. PRINCIPLES OF TOPICAL THERAPY
Randall C. Thomas, DVM, DACVD

1. When is topical therapy indicated?

Topical therapy is an integral part of dermatologic therapy in the dog. Depending on the
active ingredient, topical therapy can be used to moisten or dry the skin; treat bacterial, fungal,
or parasitic infections; alter the maturation of the epidermis; or ease pain and pruritus. Cats are less
appreciative of bathing and dipping than their canine counterparts. However, topical treatments
are critical in some feline skin disorders, and these instances will be noted throughout the chapter.
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Monday, Wednesday, and Friday.
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9. PRINCIPLES OF TOPICAL THERAPY
Randall C. Thomas, DVM, DACVD

1. When is topical therapy indicated?

Topical therapy is an integral part of dermatologic therapy in the dog. Depending on the
active ingredient, topical therapy can be used to moisten or dry the skin; treat bacterial, fungal,
or parasitic infections; alter the maturation of the epidermis; or ease pain and pruritus. Cats are less
appreciative of bathing and dipping than their canine counterparts. However, topical treatments
are critical in some feline skin disorders, and these instances will be noted throughout the chapter.
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2. Why use topical therapy?

Topical therapy is important because it allows application of the active ingredient directly
onto the skin. It may be used alone, or as an adjunct therapy to reduce the need for systemic
medications. With few exceptions, topical therapies are very safe for use in both the dog and cat.
Lastly, many owners want to be actively involved in the treatment of their pet.

3. What types of topical therapy are useful in the dog and cat?

Topical therapy comes in many forms, including shampoos, rinses/dips, lotions, powders,
sprays, and ointments. Shampoos and rinses are ideal for generalized use, and powders, lotions,
and ointments are more useful for local application. Because there are literally hundreds of
products available, it is beneficial to be familiar with active ingredients, as well as the manner in
which they may be delivered.

4. What are the disadvantages of using topical therapy?

Not every topical treatment is free of potential adverse effects. Because of the grooming
habits of our veterinary patients, it should be assumed that topical agents that are not rinsed off
are subject to ingestion. Side effects can range from gastrointestinal upset to toxicosis (rare).
When using topical products that have toxic potential, application of an Elizabethan collar may
be considered to avoid ingestion. Occasional patients may have contact allergic or irritant reactions
to certain products. Topical therapy is also labor intensive and relatively expensive. Client and
patient compliance issues must be considered when deciding whether to prescribe topical therapy.
Lastly, shampoos have traditionally had little residual effect once rinsed off the animal.

5. Are there shampoo products that provide residual effects?

Microvesicle technology has allowed some shampoo and conditioner products to have
residual effects. Novasomes (EVSCO) are microvesicles with five to seven lipid bilayers around
a central holding area with moisturizers. The Novasomes remain attached to the haircoat after
rinsing. Over several days, the lipid bilayers break down, releasing the inner contents. The
moisturizers in Novasomes may counteract the drying effects of some active ingredients in
medicated shampoos. Spherulites (Allerderm/Virbac) are microvesicles with 10 to 1000 layers.
Various active ingredients can be incorporated into the many layers of these microvesicles. A
positive charge allows them to bind to the skin and haircoat. As they break down, the active
ingredients are slowly released. Spherulites also incorporate chitosanide, which has moisturizing
effects.

6. What are the beneficial effects of water (hydrotherapy)?

Water (hydrotherapy) can act as a therapeutic agent in many ways. Cool water is soothing
to the skin and helps decrease pruritus. Rinsing the patient with cool water can provide relief from
itching. In addition, whirlpool baths are an effective way of using hydrotherapy to treat the entire
body. These baths gently rinse away crusts and other organic debris, inflammatory mediators, and
infectious organisms. Hydrotherapy is ideal for the treatment of canine deep pyoderma.

7. Educate the owner about topical therapy!
For pets to benefit from topical therapy, it must be done correctly. Figure 9-1 describes
important points that should be discussed with the owner regarding topical therapy (Box 9-1).

8. Why can’t owners use human or over-the-counter (OTC) products in their pets?

The character and pH of human skin is different from that of canine and feline skin. For that
reason, products that are highly effective for human conditions may not be useful for our veterinary
patients. Some human products can be drying, exacerbating pruritus. Use of a baby shampoo or
dish soap may occasionally be indicated in dogs that are overly soiled or greasy before use of a
prescription veterinary shampoo.
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Figure 9-1 Atopic dog with superficial pyoderma and seborrhea oleosa. Benzoyl peroxide may be useful
topical therapy in this case to treat pyoderma and degrease the skin and haircoat.

Box 9-1 Important Points for Owners to Know About Topical Therapy
in the Dog and Cat

Frequency of use: Be specific about how often the product should be used. For most skin con-
ditions, topical therapy should be done one to two times weekly. As the pet improves, less frequent
use may be possible. Give the owner guidelines on what to look for as the treatment progresses.

Application of the product: This seems obvious, but owners don’t always know how to
shampoo their dog or cat. The entire animal should be wetted down with cool water. Then the
shampoo product should be applied to the entire body. Some medicated products don’t lather
well, and owners should be warned of this. Using excessive quantities of the product to
generate a good lather is wasteful, and makes it hard to effectively rinse the product.

Contact time: 10-15 minutes contact time is required for the active ingredient in most
shampoos to work. Contact time starts when shampoo has been applied to the entire animal.
Owners must be educated on the proper use of conditioners, as well, to maximize their
residual effects.

Rinsing: In general, it should take about twice as long to rinse the pet as it did to apply
the product. This ensures that the product is effectively rinsed from the skin and haircoat. Unless
the product is intended to be left on the animal, it may cause irritation if not rinsed properly.

Drying: After rinsing, pets should be dried well to prevent chilling and maceration of the
skin. Thorough towel drying is often effective for larger dogs. Warm-air drying should be
done carefully in smaller dogs and cats. Only experienced personnel should use cage-dryers
due to the risk of hyperthermia and thermal burns.
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Numerous “medicated” shampoos are available OTC for animals. In my experience, owners
tend to believe that these shampoos are effective against all skin conditions. While these products
are less expensive than prescription items, they are often misused, making them ineffective.
Quality control and stability may also be a problem for generic or OTC products.

9. When is topical antibacterial therapy indicated?

Superficial bacterial pyoderma is one of the most common disorders in the dog. Deep pyoderma
is also relatively common in the dog. Treatment of pyoderma in the dog typically involves the use
of both topical and systemic antibacterial therapies. The practitioner should choose an active
ingredient with good activity against Staphylococcus intermedius, the most common cause of canine
pyoderma. In the cat, bacterial pyoderma is less common. Deep bacterial infections, such as bite-
wound abscesses and opportunistic (atypical) mycobacterium infections, are not responsive to topical
antibacterials, so wound management and/or systemic treatment is the mainstay for these disorders.

10. What are the common antibacterial agents available as shampoo products?
e Benzoyl peroxide e Chlorhexidine
e Ethyl lactate e Povidone-iodine

11. What’s the difference between these active ingredients?
Figure 9-2 shows the advantages, disadvantages, and indications of the common antibacterial
agents (Table 9-1).

Table 9-1 Active Ingredients in Antibacterial Shampoos

ACTIVE
INGREDIENT ADVANTAGES DISADVANTAGES INDICATIONS
Benzoyl peroxide ¢ Excellent activity ¢ Drying * Superficial
2.5-3% against S. intermedius ~ * Bleaches colored pyoderma
* Good degreaser fabrics * Deep pyoderma
 Follicular flushing e Doesn’t lather well ¢ Localized
e Keratolytic properties ¢ Occasionally bacterial
e Some residual activity irritating infection
Chlorhexidine * Good activity against ¢ Rarely causes * Superficial
0.5-4% S. intermedius contact irritation pyoderma
e Activity against e Mixed (bacterial
Malassezia when 1% and Malassezia)
or greater infections
e Less drying than
benzoyl peroxide
¢ Not inactivated by
organic debris
Ethyl lactate 10% ¢ Good activity against ¢ May not be as * Superficial
S. intermedius effective as benzoyl pyoderma
e Penetrates hair follicles peroxide e Impetigo

and sebaceous glands
* Good for sensitive skin
¢ Breakdown products
may acidify skin
Povidone-iodine  * Good activity against ¢ Stains light-colored * Superficial
S. intermedius pets and fabric pyoderma
¢ Inactivated by
organic debris




Principles of Topical Therapy 75

12. Why would I choose benzoyl peroxide over the other antibacterial agents?

I use a benzoyl peroxide product in most cases of superficial pyoderma. Because this active
ingredient can be drying, using a product that contains a moisturizer (MicroPearls Benzoyl Plus,
EVSCO) or following the shampoo with a moisturizing rinse may be indicated. Benzoyl peroxide
is also useful when pyoderma presents as greasy seborrhea (Figure 9-1). In dogs that already have
dry skin and haircoat, use of a milder product, such as chlorhexidine or ethyl lactate, may be
indicated. Benzoyl peroxide is the topical antibacterial agent of choice in dogs with deep
pyoderma.

13. How do I decide which strength chlorhexidine product to use?

Chlorhexidine shampoos come in a variety of concentrations from 0.5 to 4%. One study
indicates that chlorhexidine is effective against S. intermedius at each of these concentrations.!
The higher concentration chlorhexidine products may provide better efficacy; however, this has
not been proven. I recommend using a product that is at least 2% chlorhexidine to provide good
efficacy against both S. intermedius and Malassezia pachydermatis, the two common cutaneous
pathogens in the dog.

14. If benzoyl peroxide is a better antibacterial, why would I use chlorhexidine?
Chlorhexidine is a good antibacterial, and can be used with confidence against superficial
pyoderma in the dog. Because chlorhexidine is milder than benzoyl peroxide, it may be more
appropriate in dogs with sensitive skin, or when seborrhea sicca (dry skin) is already present.
Chlorhexidine is also indicated in dogs with mixed (bacterial and yeast) infections.

15. What about ethyl lactate and povidone-iodine?

Ethyl lactate has good to excellent activity against S. intermedius. It is hydrolyzed to lactic
acid and ethanol on the skin, so it has acidifying properties that may contribute to its antibacterial
properties. It is a milder agent than benzoyl peroxide, and adverse effects are rare. I use an ethyl
lactate shampoo (Etiderm, Allerderm/Virbac) for puppies with impetigo or dogs with sensitive skin.

Although there are several povidone-iodine products available, I think that benzoyl
peroxide, chlorhexidine, and ethyl lactate are superior products with less potential to be irritating
or sensitizing.

16. Is modulation of skin pH an effective way to treat pyoderma?

Recent studies have shown that the growth of S. intermedius is suppressed at a pH of 6.0 and
below.” A novel product (Advanced pHormula Spray, EVSCO) is available that reduces the pH
of canine skin to below 6.0 for longer than 48 hours. No clinical trials have been published to
show that in vivo use of this product reduces the incidence of canine pyoderma. However, I have
found this product useful in reducing the relapse of infection in some dogs with recurrent
superficial pyoderma. For best results, clearance of an active infection with traditional means
(antibiotics and antibacterial topical therapy) must be accomplished before use of this product.

17. Are there products available for localized bacterial infections?

Mupirocin (Bactoderm, Pfizer) is very effective against S. intermedius, but has limited activity
against gram-negative organisms. Mupirocin penetrates the skin well, and has a low incidence of
topical irritation. It is effective against methicillin-resistant S. intermedius. Mupirocin is indicated
for localized infections due to S. intermedius such as intertrigo, chin pyoderma, callous pyoderma,
or mild impetigo.

For localized use, 5% benzoyl peroxide lotions/gels (Oxydex gel, DVM Pharmaceuticals;
Pyoben gel, Allerderm/Virbac) are also available. These products are well tolerated by most pets,
but are more likely to cause irritation than mupirocin. Neomycin-based products are often effective
against S. intermedius, but resistance can develop with repeated use, and neomycin is associated
with an increased number of allergic contact reactions. Combination products with both an anti-
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Figure 9-2 A, Malassezia dermatitis in an atopic West Highland White Terrier. B, Acetate tape preparation
cytology of Malassezia dermatitis.

biotic and a potent corticosteroid should be used with caution outside the ear canal (see
discussion of topical steroids below).

18. When is topical therapy for Malassezia dermatitis indicated?

Once Malassezia dermatitis has been diagnosed, topical therapy is almost always indicated
in the dog or cat (Figure 9-2). Initially, I prefer to treat most cases of Malassezia with topical
therapy. With severe infections, use of both systemic and topical therapy may be indicated from
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Figure 9-3 Malassezia pododermatitis and paronychia in a dog. Topical therapy alone may be ineffective
in eliminating yeast from the clawfold region.

the start. In addition, when yeast is present within the clawfolds, or other “hard to reach” places,
topical therapy alone may not be effective (Figure 9-3).

19. What antifungal products are available to treat Malassezia?

Chlorhexidine (1-4%)

Hexadene (Virbac/Allerderm) Miconazole

Chlorhexiderm (DVM) MicroPearls Miconazole (EVSCO)
Chlorhexiderm Maximum (DVM) Dermazole (Virbac/Allerderm)
Sebahex (EVSCO)

Ketoconazole (1-2%) Miconazole/chlorhexidine
Nizoral (Janssen) Malaseb (DVM)
Ketoconazole/chlorhexidine Benzoyl peroxide/sulfur
KetoChlor (Virbac/Allerderm) Sulfoxydex (DVM)

Selenium sulfide (1%)

Selsun Blue (Chattem)
Head & Shoulders Intensive Treatment (Procter & Gamble)*

This box includes common products, but is not intended to be all-inclusive.
*Head & Shoulders standard formula contains pyrithione zinc, which is contraindicated in the dog and cat (may
cause ocular damage).

20. Are there products that provide residual activity against Malassezia?

Enilconazole rinse (0.2%) is effective against Malassezia, and may provide some residual
activity after application. This product is available in many countries outside the United States.
A leave-on, miconazole-based conditioner (ResiZOLE, Virbac/Allerderm) is available within the
United States that provides residual activity. One study indicated that use of this product two to
three times weekly resulted in a significantly decreased Malassezia population versus placebo
treatment.® There are also anecdotal reports of successful management of Malassezia dermatitis



78 Principles of Topical Therapy

using dilute (2.5%) acetic acid (white vinegar and water) rinses, but the acidifying effect of acetic
acid on the skin is short-lived.

21. Are over-the-counter antifungal creams effective against Malassezia?

OTC products containing miconazole and clotrimazole are effective against Malassezia. Use
of these products may be indicated for localized and interdigital Malassezia infections. Terbinafine
1% cream (Lamisil) is also available OTC. This product is effective against dermatophytes, but
is ineffective against Malassezia, and should not be recommended.

22. Are these products useful for treatment of skin fold infections (intertrigo)?

Intertrigo is dermatitis resulting from friction between two apposed skin surfaces (Figure 9-4).
Cutaneous cytology is critical in determining whether this infection is caused by bacteria, yeasts,
or both. I found that mupirocin (see previous section) is very useful in cases of intertrigo caused
by S. intermedius. Clotrimazole or miconazole creams are effective when Malassezia is the
predominant organism. Mixed (yeast and bacteria) infections are common in these areas, so use
of multiple products is common. Long-term management of these skin folds is usually necessary
if the owner is unwilling to have them surgically excised.

Figure 9-4 Intertrigo. Facial and nasal fold dermatitis in an English Bulldog may require long-term
management.

23. What kind of long-term management of intertrigo is helpful?

Skin folds, regardless of location, need to be kept as clean and dry as possible. Because
inflammation is often marked in these areas, short-term use of a corticosteroid-containing product
(Otomax, Schering-Plough, or similar product) may be helpful. Once the inflammation is diminished
(usually 3-4 days), I change to one of the products that does not contain a steroid. Once infection
is resolved, using pledgets or swipes that contain acetic and boric acids (MalAcetic Wipes,
DermaPet) or miconazole/chlorhexidine (Malaseb pledgets, DVM) makes it easier for owners to
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regularly clean these areas (one to three times weekly). I have also used Advanced pHormula
Skin pH Modulator (EVSCO) on a cotton ball for chronic management of intertrigo.

24. Is topical therapy effective against dermatophytosis in the dog and cat?

The recommendations for topical therapy versus dermatophytosis have changed in recent
years. It has been shown that clipping hairs and bathing may cause initial worsening of symptoms
by traumatizing the skin and spreading fungal arthrospores throughout the haircoat.'” In spite of
this, clipping and topical therapy are still indicated to diminish the number of infective hairs being
shed into the environment.

Use of 2% lime sulfur or 0.2% Enilconazole dips is the most effective procedure against
dermatophytes because they provide residual activity following application. Azole-containing
shampoos (ketoconazole, miconazole) may spread arthrospores throughout the haircoat, and
provide no residual activity. In a study of topical antifungal agents, chlorhexidine was determined
to have poor efficacy against dermatophytes.*

25. Is localized treatment of dermatophytes with antifungal creams useful?

Localized treatment for dermatophytosis is usually ineffective. In the cat, dermatophytosis
is often more widespread than clinically evident, so localized treatment may offer a false sense
of security to the owner. In addition, there is no evidence that these creams are able to penetrate
infected hair shafts to effectively inactivate the fungal spores. Most cases where antifungal
creams have been successfully used to treat dermatophytosis probably represent self-resolution
of the infection rather than true efficacy of the product (see Chapter 20).

26. When is topical therapy indicated as the sole treatment of dermatophytosis?

In dogs and shorthaired cats with localized lesions topical therapy may be the initial treatment
of choice. Hairs should be gently clipped from the area immediately surrounding the lesions.
Lime sulfur or Enilconazole dips can then be applied to the entire animal and allowed to dry.
Animals (especially cats) should be prevented from ingesting the dip while it is wet by applying
an Elizabethan collar until dry. Both of these products have been shown to be efficacious against
dermatophytes and safe for use in both dogs and cats. Dips should be applied weekly until clinical
lesions are resolved and two to three weekly dermatophyte cultures are negative. For best results,
dogs and shorthaired cats with generalized lesions and a// longhaired cats with dermatophytosis
should be treated with both topical and systemic antifungal medications (see Chapter 20).

27. Should I bother with treating longhaired cats with topical therapy?

Yes! Use of systemic therapy is almost always indicated in longhaired cats with
dermatophytosis. However, topical therapy can be helpful in clearing the infection and decreasing
environmental contamination with infected hairs. These cats should have their entire trunk gently
shaved to approximately /4 inch. Care should be taken to ensure that infective hairs are not
disseminated throughout the clinic or grooming facility. Dipping with lime sulfur or Enilconazole
solution once weekly is then initiated. The end-point of therapy is similar to that for cases of
localized dermatophytosis above.

28. What if my clients complain about the smell of lime sulfur dips?

Not too many people appreciate the smell of lime sulfur. Warning owners about the foul odor
of lime sulfur before use may result in fewer complaints. Additionally, make sure that owners
understand the benefits of lime sulfur. This product is very safe, effective, and inexpensive. Once
the dip has dried on the animal, the smell of the product is markedly decreased. Owners should
be informed that lime sulfur tarnishes jewelry and stains porcelain tubs. I encourage owners to
dip their pets outdoors when weather allows. For cats and small dogs, a plastic dish tub can be
used for the process. For larger dogs, owners can buy a plastic children’s pool in which to apply
the dips. In-clinic dips can also alleviate client compliance problems with this product.
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29. What is seborrhea?

Seborrhea is a term used to describe excessive scale formation on the skin surface and within
the haircoat. Primary seborrhea is an inherited disorder of keratinization in which there is
hyperproliferation of the basal cell layers. Secondary seborrhea is a reaction pattern of the skin
to any number of conditions, and is much more common (Table 9-2). Seborrhea can present as
excessive dry scale (seborrhea sicca) or greasy scale and haircoat (seborrhea oleosa). Seborrheic
dermatitis applies to focal, pruritic areas of dermatitis, secondarily infected with Malassezia
and/or S. intermedius.

Table 9-2  Causes of Secondary Seborrhea

Allergic Diseases Parasitic Diseases
Flea allergy dermatitis Demodicosis
Atopy Scabies
Food allergy Cheyletiellosis
Heavy intestinal parasitism
Infectious Diseases Nutritional
Superficial pyoderma Poor diet
Dermatophytosis Malabsorption / maldigestion
Malassezia dermatitis
Autoimmune Systemic Disease and Neoplasia
Pemphigus foliaceus Hepatic disease

Epitheliotropic lymphoma

Environmental and Physical

Low environmental humidity
Inappropriate use of topical therapy

30. Can seborrhea be cured?

Primary seborrhea is a congenital disorder that cannot be cured. Control of symptoms using
both systemic and topical therapy can often be accomplished, however. Secondary seborrhea can
be managed by controlling symptoms and identification and control of the inciting cause. Cases
of secondary seborrhea that result from curable or easily controllable diseases (parasitic infestation,
hypothyroidism) can be cured. Secondary seborrhea that results from chronic diseases such as
atopy may require long-term management of both the primary and secondary disease.

31. What role does topical therapy play in control of seborrhea?

There are numerous topical products that are helpful in the management of seborrhea.
The product of choice depends on the type and severity of the symptoms. Numerous moisturizer
and emollient products are available as shampoos and rinses. For mild, dry seborrhea, these
products help by increasing the moisture content within the stratum corneum. In mild cases of
seborrhea that result from low environmental humidity or excessive bathing, moisturizers are
extremely effective and may be all that is necessary. In moderate cases of seborrhea, sulfur and
salicylic acid products may be necessary to control symptoms. Lastly, for severe cases use of a
tar-based shampoo may be indicated. Tar products can be extremely drying to the skin and
haircoat, so they should be used judiciously. The author rarely finds the use of tar-based
shampoos necessary.
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32. What does keratolytic mean and what role does this property play in treatment
of seborrhea?

Keratolytic products are those that decrease the cohesion between the keratinocytes of the
stratum corneum. This facilitates the desquamation of these surface cells, resulting in a decrease
in visible scale. Because seborrhea results from an excessive rate of epidermal cell proliferation,
desquamation of excess surface cells is helpful in management of the condition. Benzoyl peroxide,
sulfur, selenium sulfide, and tar products all have keratolytic properties.

33. What does keratoplastic mean, and what role does this property play in treatment
of seborrhea?

Keratoplastic agents help to normalize the excessive rate of keratinization that is present in
seborrhea. In one study of Cocker Spaniels with primary seborrhea, the calculated epidermal cell
renewal time was approximately 8 days, versus 21 days in normal Cocker Spaniels.®” Because
the epidermis of these dogs proliferates at a rate almost three times faster than that in normal
dogs, excessive surface scale can result. Keratoplastic agents are thought to slow the maturation
of epidermal cells, possibly by acting on the DNA of basal cells. Salicylic acid, sulfur, selenium
sulfide, and tar products have keratoplastic properties.

34. Why are sulfur and salicylic acid often used in conjunction?

As mentioned previously, sulfur has both keratoplastic and keratolytic properties, while
salicylic acid has keratoplastic properties. These agents are thought to be synergistic when used
together. Sulfur and salicylic acid products are often found in combinations of about 2% each,
and are typically well tolerated in the dog and cat.

35. Are products containing higher concentrations of salicylic acid useful in veterinary
dermatology?

To the author’s knowledge, there is only one veterinary product that utilizes a 6.6% salicylic
acid concentration (Kerasolv, DVM Pharmaceuticals). Higher concentration products are available
in human medicine, but are typically unnecessary in the dog and cat. Use of the 6.6% salicylic
acid product is indicated for localized areas of hyperkeratosis, such as nasal hyperkeratosis,
pressure point callus formation, and idiopathic hyperkeratosis of the footpads.

36. When are tar products indicated in the treatment of seborrhea?

Tar shampoos have keratolytic, keratoplastic, and degreasing properties. The tar products are
the harshest of the antiseborrheic products, and their use should be confined to the most severe
cases of seborrhea. When milder products will work, there is no need to use a tar shampoo. Tar
shampoos can be extremely drying and often have an unpleasant odor. In most cases, a
moisturizing conditioner should be used after a tar shampoo to decrease the drying effect. Tar
shampoos are indicated in moderate to severe cases of seborrhea and some cases of seborrhea
oleosa. The author recommends using a tar shampoo just long enough to resolve the worst
symptoms and then changing back to a milder antiseborrheic. Cats are very sensitive to the
irritating effects of tars and may be poisoned by phenolic compounds in tars, thus tar-containing
products should not be used in feline dermatology.

37. If benzoyl peroxide is considered drying, why would it be useful in cases of seborrhea?

Superficial pyoderma is one of the most common causes of seborrhea in the dog (Figure 9-5).
For that reason, use of a benzoyl peroxide product, in conjunction with systemic antibiotics, may
be an effective antiseborrheic. As stated earlier, use of a moisturizing product in conjunction with
benzoyl peroxide will help prevent overdrying of the skin. In addition, benzoyl peroxide (alone
or with sulfur) may be an effective degreasing product in cases of seborrhea oleosa. All products
that are effective degreasers should be used judiciously. Once the intended effect is accomplished,
the animal should be changed to a milder product or bathed less frequently.
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Figure 9-5 Chronic pyoderma in a dog, causing secondary seborrhea.

38. What are the indications for selenium sulfide?

Selenium sulfide is keratolytic, keratoplastic, antifungal, and degreasing. I think 1% selenium
sulfide is useful in cases of seborrhea oleosa caused by Malassezia dermatitis. As stated previously,
veterinary products with selenium sulfide are no longer available. A human product (Selsun Blue)
is available over the counter. Selenium sulfide may be irritating to the cat and is contraindicated
in this species.

39. What topical antipruritic products are available for use in the dog and cat?

A wide number of steroid and nonsteroidal products are available on the veterinary market.
Numerous shampoo products are marketed as having antipruritic effects. These products have a
place in treatment of pruritic patients, but they have limited residual effects after rinsing. A
number of conditioners and rinses are also available for control of pruritus, and some of these
products have residual activity. A number of steroid-containing ointments, pastes, and sprays are
also available. Because of their nature, these products are more useful in treating localized areas
of pruritus, rather than generalized symptoms.

40. Is colloidal oatmeal an effective antipruritic?

Colloidal oatmeal is a safe and relatively effective antipruritic. The exact mechanism of its
antipruritic effect is poorly understood. A colloidal oatmeal-based shampoo and conditioner is
available (EpiSoothe, Allerderm/Virbac). In addition, oatmeal rinses are available for use in the
dog and cat (EpiSoothe bath treatment, Allerderm/Virbac). Oatmeal-based products are extremely
safe, but tend to provide short-term relief (24-48 hours) of mild pruritus only. Oatmeal has no
antibacterial or antifungal properties. If secondary infection is present in conjunction with pruritus,
utilize an antimicrobial product first. Oatmeal-based products are most useful versus pruritus that
is uncomplicated by infection. Many oatmeal-based products are available with additional
ingredients in attempts to potentiate the antipruritic effect.

41. Are topical antihistamines effective antipruritics in the dog and cat?

Topical diphenhydramine products are available OTC. In addition, some veterinary products
have combined colloidal oatmeal with diphenhydramine (HistaCalm, ResiHIST; Allerderm/
Virbac). Again, these products may provide temporary relief of mild pruritus. ResiHist is
formulated as a “leave-on” conditioner to provide residual, antipruritic effects. There are no
clinical studies to support the claim of added efficacy. It is unclear whether topical antihistamines
work directly on the skin, or via absorption into the systemic circulation.
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42. Are topical anesthetics an effective way to control pruritus?

Numerous topical anesthetics are available, and they do have temporary antipruritic effects.
Pramoxine has been the topical anesthetic of choice in veterinary medicine. Other products, such
as lidocaine and benzocaine, may cause cutaneous sensitivity or toxic effects (methemoglobinemia).
Pramoxine is usually combined in shampoo or rinses with colloidal oatmeal (Relief, DVM
Pharmaceuticals; Dermal Soothe, EVSCO). It is also available as a spray (Relief spray, DVM
Pharmaceuticals) and as a leave-on conditioner (ResiPROX, Allerderm/Virbac). Like colloidal
oatmeal and topical antihistamines, pramoxine’s effects are temporary and most effective versus
mild pruritus, uncomplicated by secondary infections.

43. Is lime sulfur a useful antipruritic?

Lime sulfur is a very effective, nonsteroidal antipruritic. Because it is applied as a rinse and
allowed to dry on the animal, it provides residual effect. Lime sulfur is safe for use in both dogs
and cats. The author commonly recommends the use of lime sulfur dips while animals are being
withdrawn from antihistamines and corticosteroids for allergy testing.

44. Are there other nonsteroidal, antipruritic products for use in dogs and cats?

A recently introduced product may be an effective antipruritic by combining novel ingredients.
Allermyl (Allerderm/Virbac) contains linoleic acid and a monosaccharide, L-rhamnose, in a
microemulsion. Topical application of linoleic acid has previously been shown to improve
cutaneous barrier function in the dog.® Barrier function is a protective mechanism of the skin, and
may be defective in dogs with atopic dermatitis. In vitro, L-thamnose has been shown to decrease
inflammatory mediators that may be involved in the pathogenesis of atopic dermatitis. To the
author’s knowledge, no clinical trials have been performed to critically evaluate the effectiveness
of this product in vivo.

45. Are there topical corticosteroids that are useful in management of pruritus in the dog?

Topical corticosteroids are very effective antipruritic drugs, and are commonly used in
treatment of pruritus in humans. Until recently, most veterinary topical steroid products came as
ointments, creams, or powders for localized use. Generalized use of these products in our
veterinary patients has been limited by the haircoat and concern over ingestion of the product. In
recent years, products that lend themselves to generalized use have become available. Genesis
Topical Spray (Allerderm/Virbac) contains 0.015% triamcinolone acetonide and is effective in
short-term management of pruritus. Triamcinolone is a potent corticosteroid and should not be
used long-term.

46. Are shampoos containing topical corticosteroids safe and effective?

A few corticosteroid containing shampoo products are available (Cortisoothe, Allerderm/
Virbac; Capex Shampoo, Galderma Lab). Cortisoothe is a 1% hydrocortisone containing shampoo
with a colloidal oatmeal base. Capex shampoo (formerly known as F/S Shampoo) contains 0.01%
fluocinolone acetonide, a fluorinated corticosteroid. While topical application of fluorinated
corticosteroids can be associated with systemic absorption, use of this product twice weekly did
not result in systemic evidence of absorption or adrenal suppression.”> While corticosteroid-
containing shampoos appear to be safe, they do not result in significant residual activity.

47. Are there corticosteroid-containing products that provide residual antipruritic effect?

A 1% hydrocortisone-containing, leave-on conditioner (ResiCort, Allerderm/Virbac) is
available. This product may be applied to the entire body and allowed to dry. The base of the
product is non-irritating, and thus does not need to be rinsed off. When this product was applied
to normal and atopic dogs twice weekly for 6 weeks, mean values for hematologic, biochemical,
and adrenal response to exogenous ACTH remained within normal limits."" In one dog with
inflamed skin, a lack of response to exogenous ACTH was detected at the end of the study,
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suggesting that absorption of the product was increased through inflamed skin. For that reason,
even 1% hydrocortisone should be used cautiously in small dogs with generalized erythema and
pruritus. Genesis Topical Spray contains 0.015% triamcinolone acetonide. This spray is indicated
for short-term use in managing a pruritic crisis; it is too potent to use on a long-term basis.

48. Is it safe to apply more potent corticosteroids to the dog or cat?

Numerous corticosteroid-containing products are available as ointments, creams, and
sprays. While these products are effective antipruritics, they are intended for short-term use only.
Numerous studies have demonstrated that application of fluorinated corticosteroids to the skin,
ears, and eyes can result in systemic absorption and suppression of the adrenal axis. In addition
to systemic effects, localized effects on the skin can occur. These include cutaneous atrophy,
alopecia, comedone formation, and localized pyoderma (Figure 9-6). Subepidermal bullous
dermatosis has also been associated with topical application of some fluorinated corticosteroids.

Figure 9-6 Cutaneous atrophy caused by overuse of a triamcinolone-containing ointment (Panolog). Note
thin skin, pustules, and comedone formation.

49. What is the safest way to utilize topical corticosteroids?

When used, fluorinated corticosteroids should initially be applied once daily to decrease
inflammation, and then rapidly tapered to the least frequent interval needed to maintain improve-
ment. A less potent corticosteroid, such as 1% hydrocortisone, should be substituted as soon as
possible to avoid possible adverse effects. A recent study indicated that use of a 0.015%
triamcinolone solution (Genesis, Allerderm/Virbac) was effective for management of pruritus in
the dog.’ In that study, hematological and biochemical results of treated dogs did not change
significantly over the 28 days of treatment. This product is intended for generalized use over short
periods of time (28 days or less) as a safer alternative to oral or injectable corticosteroids. Chronic,
excessive use of this product could certainly result in cutaneous atrophy, calcinosis cutis, or other
symptoms of iatrogenic Cushing’s disease.

50. Are topical corticosteroids safe for treatment of pruritus in cats?

Use of topical ointments and creams is limited in cats due to their propensity to overgroom
areas that have substances applied. Cats are also much more tolerant of the systemic side effects
of corticosteroids. To my knowledge, systemic effects of topical steroids have not been reported
in the cat. Localized adverse effects such as cutaneous atrophy and alopecia can be seen in cats
with overuse of potent topical corticosteroids.
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10. LASERS IN DERMATOLOGY
Mona Boord, DVM, DACVD

1. What does the term laser stand for?

LASER is an acronym for light amplification by stimulated emission of radiation. Stimulated

emission involves a photon of light entering an atom with an excited electron, the electron falls
to a lower orbit and two identical photons leave the system. These two photons then enter two
new atoms with excited electrons, starting a chain reaction and rapid multiplication of photon
generation. The photons emit light that is reflected between two mirrors in a system that absorbs
any light that is not perfectly parallel.

2. What are the special features of laser light?

Laser light has three important features:

1. Coherence. The laser light waves are aligned as the light leaves the laser, i.e., the peaks
and valleys are aligned, producing a uniform wave front that can be focused to a very small
area.

2. Monochromaticity. The laser light waves all have the same wavelength.

3. Collimation. All of the light exiting the laser is parallel and will not diffuse over distances.

3. Can a laser help my practice?

The laser is a tool that will augment your diagnostic and therapeutic options. There are many

procedures that can be performed more easily, as well as procedures that cannot be done or
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to a lower orbit and two identical photons leave the system. These two photons then enter two
new atoms with excited electrons, starting a chain reaction and rapid multiplication of photon
generation. The photons emit light that is reflected between two mirrors in a system that absorbs
any light that is not perfectly parallel.

2. What are the special features of laser light?

Laser light has three important features:

1. Coherence. The laser light waves are aligned as the light leaves the laser, i.e., the peaks
and valleys are aligned, producing a uniform wave front that can be focused to a very small
area.

2. Monochromaticity. The laser light waves all have the same wavelength.

3. Collimation. All of the light exiting the laser is parallel and will not diffuse over distances.

3. Can a laser help my practice?

The laser is a tool that will augment your diagnostic and therapeutic options. There are many

procedures that can be performed more easily, as well as procedures that cannot be done or
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wouldn’t normally be attempted with traditional surgery. The laser will also enhance the public
image of the practice. The public is well educated and desires less painful alternatives to
traditional surgery. Improved healing and increased comfort are non-economic factors that may
lead to increased numbers of procedures and referrals.

4. How do lasers interact with tissue?

The energy from the laser light is transferred to tissue. Depending on the wavelength of the
laser light, the optical properties of the irradiated tissue, and the technique of the surgeon, the
laser energy may be reflected, absorbed, scattered, or transmitted when aimed at tissue.

There are different types of lasers available, which produce different wavelengths of light. This
depends on the lasing medium. The lasing medium is usually the product the laser is named after.
For example, in a CO, laser, the lasing media is CO,, which produces a wavelength of 10,600 nm.

Tissues have different energy absorption coefficients based on their water, hemoglobin,
melanin, and protein contents. Water better absorbs longer wavelengths of energy and hemoglobin
absorbs shorter wavelengths preferentially. Therefore, the best laser for a procedure depends upon
what type of tissue is being lased.

Photothermal, photochemical, or photodisruptive interactions occur between the laser energy
and tissue. The first two are used in dermatology. A photothermal interaction occurs when the
energy absorbed heats the tissue. The hyperthermia denatures proteins, coagulates blood and
vaporizes tissues. With proper surgical technique there is minimal peripheral tissue damage. With
improper technique, continued lasing of the tissue creates conduction of heat to surrounding
tissues, producing collateral tissue damage. A photochemical interaction occurs when the energy
from the laser breaks chemical bonds. This has been used in medicine with the development of
photosensitizers that bind to cancer tissue and are activated by laser light to damage the cancer
cells. This therapy is called photodynamic therapy. Photodisruptive interaction occurs when very
rapid, short, high-power pulses of energy are in contact with target tissue. This disrupts the
structure of the tissue and is important in lithotripsy.

5. Which laser is best for which type of tissue?

CO, has a very long wavelength of 10,600 nm. It is highly absorbed by water, creating a
photothermal interaction. This results in vaporization of the tissue with high water content. The
characteristics of this wavelength also result in minimal scatter, shallow penetration, and minimal
peripheral tissue injury. These features make the CO, laser very useful for most cutaneous proce-
dures. The shallow penetration of tissue is due to the long wavelength of the CO, laser. The long
wavelength can only be delivered by hollow waveguides and articulated arms; therefore, it cannot
be used for endoscopic procedures. Argon and potassium titanyl phosphate (KTP) lasers have short
wavelengths of 524 and 532 nm, respectively. For tissues high in hemoglobin, argon lasers and
KTP lasers are preferentially absorbed. The problem with these lasers is that their short wave-
length allows them to transmit through tissue that does not have high hemoglobin content. This
can result in peripheral thermal tissue injury. To minimize damage the amount of energy delivered
to the target tissue should be closely monitored. Between these two lasers are diode lasers and
neodymium: yttrium aluminum garnet (Nd:YAG) lasers with wavelengths of 635-740 nm, and
1064 nm, respectively. Water and hemoglobin will absorb these wavelengths but not as well as
CO, is absorbed by water and argon is absorbed by hemoglobin. Therefore the depth of thermal
injury to surrounding tissue may be greater if the amount of energy being delivered to the tissue
is not closely monitored. Dye lasers have variable wavelengths of 400-1000 nm depending on the
dye. They have been used together with photosensitizers for photodynamic therapy. Overall, for
most daily procedures in the veterinary dermatology practice, the CO, laser is the laser of choice.

Thermal relaxation is the time it takes for tissue to cool. This knowledge has been used to
produce lasers that deliver energy pulses versus continuous waves of energy. This allows improved
surgical precision and decreases unwanted collateral tissue damage. When purchasing a laser, this
upgrade is a little more expensive but worth the investment.
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6. What are the risks or safety issues when using lasers in veterinary practice?

With proper training and conscientious adherence to safety protocols the risks are very
manageable. Most of the lasers being used in veterinary clinics produce heat and vaporization of
the tissue. This creates a plume of smoke. The plume may contain viable organisms (bacterial or
viral) as well as cells and can be irritating when inhaled. There are laser-safe surgical masks
available and the plume must be removed with a smoke evacuator. The evacuator has a filter that
should be changed based on hours of use. The surgical technician is responsible for logging the
amount of time the evacuator is in use.

As mentioned previously, heat is generated by the laser; therefore, surgical preparation
should not include flammable products such as alcohol. Accidental fire can occur with use of
flammable liquids, oxygen, paper drapes, or methane gases. It is imperative to prevent endotracheal
tube fires. There are laser-safe endotracheal tubes available or the practitioner can protect standard
tubes with saline or sterile water—soaked gauze when using lasers well absorbed by water. If
surgery is being performed around the anal area, water-soaked gauze should be placed in the anus.

If proper technique is not used the surgeon, staff, or patient may receive accidental skin
burns. Remember the laser is a light energy much like a laser pointer used in lecturing. If the laser
pointer is aimed at a hole in the lecture screen the light continues to the wall behind it. When
using the laser for cutting tissue, once through the tissue the energy continues until it comes in
contact with whatever is beyond it. It is also common to cut through one area of tissue more
quickly than another. If the laser is passed over an area already incised, it continues on and burns
the tissue beyond. This may be the surgeon’s finger or another tissue on the patient. Burns can be
minimized by directing the beam at the surgical site, accurately using the foot pedal to activate
the laser beam, and using sterile water—soaked gauze or tongue depressors as a backstop. The
surgical technician should put the laser in standby mode when not in use.

The light from the laser can also be reflected and if reflected into the eye can cause damage.
Care should be taken not to aim the light at surgical instruments. There are laser instruments
available with ebonized or burnished finishes which decrease reflected light. Personnel in the
operating room must all wear protective eyewear. The type of eyewear needed varies with the
type of laser. Regular glasses or safety lenses are sufficient for the CO, laser. The patient’s eyes
should also be protected. Again sterile water—soaked gauze may be placed over the eyes or there
are special eye-cups and masks available. The American National Standards Institute publishes a
book of safety standards and regulations called Safe Use of Lasers in Health Care Facilities.

7. What are the advantages of using laser over traditional surgery?

One of the big advantages with most photothermal lasers is the sealing of small blood vessels.
Using the laser provides a very dry surgical field even in highly vascular areas. A feline rhinectomy
to remove squamous cell carcinoma may have taken 30-45 minutes with traditional surgery to
control the hemorrhage, and with the CO, laser the procedure takes approximately 15 minutes.

Another very important benefit is decreased postoperative pain. The laser energy is painful
at the time of surgery and general or local anesthesia must be used. However, postoperatively,
patients seem to have less pain and return to normal behavior more quickly. This can best be seen
following a feline onychectomy or rhinectomy. Following a feline rhinectomy our patients are
grooming and eating within hours of recovery.

Another benefit is decreased swelling. If used properly, the laser energy does not crush or
tear tissue; it vaporizes it. It also seals lymphatics, thereby decreasing swelling. However, if there
is significant peripheral tissue damage due to thermal damage, additional swelling occurs.

8. How do you vary the “strength” of the laser beam?
e Varying the diameter of the laser tip
e Changing the power density (watts/cm?)
¢ Changing the mode of gating: continuous wave, pulsed, or superpulsed
e Varying the distance from the laser tip to the tissue.
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9. For what applications is the CO, laser used most frequently in dermatology?

The CO, laser has been very helpful in patients who have multiple epidermal lesions to be
removed. Depending on size, these surgical sites once removed can heal by second intention as
quickly as lesions closed with primary closure. Examples of more common lesions would include
multiple sebaceous adenomas, hemangiomas, keratoacanthomas, and feline ceruminous
cystomatosis. There are multiple breeds in which multiple sebaceous adenomas can affect the
quality of life due to pruritus and secondary infections. The removal of these lesions can
significantly decrease the requirement for medical therapy.

Highly vascular areas are more easily handled using the laser. One of the more common
procedures it has been recommended for in dermatology is feline rhinectomy and/or pinnectomy
to remove squamous cell carcinoma. In the hands of an experienced laser surgeon, this procedure
takes about 15 minutes, with more hemorrhage occurring from the sutures than the tissue removal
(Figure 10-1). Masses may be removed or biopsied from the oral cavity. Remember, care must be
taken when oxygen is being administered. It has also been used to remove lesions on the penile
sheath with less pain and hemorrhage, allowing this area to heal by second intention.

Figure 10-1 A, The squamous cell carcinoma involving the nose of this cat was debulked using a CO,
laser. B, Photograph of the nose immediately after laser surgery.

The laser is also very helpful in removing epidermal lesions difficult to close with primary
closure, and in some cases laser is the only therapy with good success. Feline ceruminous
cystomatosis is an example. This is an entity in which multiple fluid-filled ceruminous cysts form
initially on the tragal folds of the pinna. If left untreated, the cysts extend down into the canal,
occlude the canal, and secondary otitis externa and/or media develop. The cystic tissue is very
thin and adjacent to the pinnal cartilage. This makes removal of the entire cyst difficult with
traditional surgery; without the removal of the entire cyst, recurrence is likely. Another example
is cutaneous angiomatosis. In veterinary patients, due to the progressive proliferative nature of
this condition, previous recommendations included wide surgical excision or amputation. If the
lesions occurred in a location where this was not possible (such as the face) the pets were
euthanised. Although multiple treatments may be required, laser therapy has been reported to be
a successful alternative in these cases.

Infected tissue can be vaporized or removed using the laser. Surgical technique is very
important so that the healthy tissue to remaining is not contaminated with infected cells. The
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types of infection where this is important include papilloma virus, herpes dermatitis, and
sarcoids. The use of the laser with proper surgical technique has resulted in decreased recurrence
rates after therapy.

Another type of infected tissue includes chronic proliferative infected tissue. This is
most commonly seen in cases of chronic otitis in certain breeds such as the American Cocker
Spaniel. If the proliferative tissue is identified and removed before calcifying, the duration of
medical therapy may be shortened or total ear canal ablation may be avoided. Once the deep
folded cauliflower-like tissue is removed, medical therapy is much more effective (Figures 10-2
and 10-3).

Figure 10-2 CO, laser being used to removal proliferative tissue associated with chronic otitis externa.

10. Discuss the advantages versus disadvantages of laser therapy.

The use of the laser in veterinary practice is not a panacea for every case needing surgery. It
is a wonderful new tool available to us. Some of the major advantages using photothermal energy
for surgery are that the energy-tissue interaction provides a dry surgical field and sterilizes the
surgical area. It also provides less swelling and pain. There are some procedures that can be
performed with much less aggressive tissue removal compared to traditional surgery. Lasers can
be used for photodynamic therapy and better identify tumor margins. The disadvantages include
the initial cost of the equipment and maintenance contracts. A location within the clinic for laser
surgery should be provided so the beam is contained to a specified area. The staff must be trained
to assist the surgeon and maintain logs for the equipment. It is imperative that the surgeon be
trained in the use of the laser. Only by understanding the physics of the laser and how the energy
is interacting with tissue can its use benefit the patient.
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Figure 10-3 A, Proliferative otitis externa before removal with a CO, laser. B, Same dog 3 weeks after
CO, laser therapy.
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Section 111
Inherited Disorders

11. DISORDERS OF KERATINIZATION
Karen A. Kuhl, DVM, DACVD

1. What is a keratinization disorder?
A Kkeratinization disorder is caused by a disorganization of the normal orderly progression
of the epidermal cells maturing from the basal cell layer to the point of loss of the dead stratum
corneum cells.

2. Why are keratinization disorders important?
Keratinization disorders are quite important because they interfere with the normal function
of the skin as a barrier to water loss. Any one of the disorders described in this chapter may cause
increased water loss and/or decreased hydration of the skin.

3. Describe how a keratinization disorder might appear.

A keratinization disorder can have many appearances. One appearance might be increased
scaling. The scaling may be many loose white scales or the scales may appear to be adherent to
the skin. Keratinization disorders may also result in frond-like projections along the margins of
footpads, ear margins, or planum nasale.

4. Name some diseases classified as keratinization disorders.

Primary seborrhea

Familial footpad hyperkeratosis

Ichthyosis

Sebaceous adenitis

Epidermal dysplasia in West Highland White Terriers

Schnauzer comedo syndrome

Dermatomyositis

Idiopathic ulcerative dermatosis in Shetland Sheepdogs and Collies (vesicular cutaneous

lupus erythematosus)

e Hereditary lupoid dermatosis of German Shorthaired Pointer (exfoliative cutaneous lupus
erythematosus)

5. What is primary seborrhea?
This is an inherited keratinization disorder. The term seborrhea literally means excess sebum
production, but is also associated with excessive scaling.

6. Are certain breeds more predisposed?
Primary seborrhea has been noted in several breeds. The most notorious breeds include the
American Cocker Spaniel, English Springer Spaniel, West Highland White Terrier, and Basset
Hound, although many other breeds may also be affected.
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7. What are the clinical signs of primary seborrhea?

Generally, the signs begin at a young age and are progressive. The clinical signs may include
ceruminous, hyperplastic otitis externa, a dull flaky haircoat, greasy flaky haircoat, scaly or crusty
patches on the body, hyperkeratosis of footpads, and/or brittle claws. Many of these dogs actually
present due to an offensive strong odor associated with the skin disease. The clinical signs may
be present anywhere, but are often most severe in frictional areas. Pruritus may or may not be
present. Pruritus often depends upon the severity of the disease. Many of these dogs are also
prone to secondary Malassezia or staphylococcal infections.

8. Can seborrhea present differently in different breeds?

In a word, yes. Many Irish Setters and Doberman Pinschers will have dry flaky skin as
the only sign (Figure 11-1). Cocker Spaniels, Springer Spaniels, West Highland White Terriers,
and Basset Hounds may have very greasy accumulation of exudate and scales that may be
generalized, but is often worse on the ventral aspects of the body, especially the ventral neck,
axillary and inguinal regions. These are just generalities and the pattern seen in individual
animals may be different.

Figure 11-1 Note small white scales on dorsal trunk of a Doberman Pinscher, which are typical of
seborrhea in this breed.

9. How is primary seborrhea diagnosed?

This is literally a diagnosis made by ruling out secondary causes of keratinization disorders.
Primary and secondary seborrhea can look very similar. You should do a good basic dermatologic
workup. Skin scrapings should be done to rule out ectoparasites (see Section 1V), Tzanck prep-
arations should be done to detect any secondary infection that must be treated (see Section V).
Dermatophyte cultures may be necessary to rule out a dermatophyte infection (see Chapter 20).
Depending on the animal’s age, a complete blood cell count/chemistry screen and appropriate
endocrine testing may be necessary (see Section VII). Some allergic dogs will have signs of
seborrhea, thus necessitating an appropriate workup for hypersensitivity related diseases (see
Section VI). Finally, biopsies will sometimes help differentiate primary seborrhea from secondary
keratinization disorders.

10. What is the treatment for a dry, flaky case of seborrhea?
The key to remember in all cases of primary seborrhea and in most secondary keratinization
disorders is that the goal is management, not cure. Secondary infections must be controlled with
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appropriate therapies. Shampoos, rinses, and oral fatty acids can be quite helpful. When
shampooing frequently, it often is beneficial to keep the haircoat clipped quite short. Often
bathing is done two to three times per week initially and then backed off to a maintenance regimen
(every 1-2 weeks). For mild cases of seborrhea sicca, bathing can be done with a moisturizing
hypoallergenic shampoo or emollient oatmeal shampoos. For moderate-to-severe flaking, a sulfur
and salicylic acid shampoo is best. Some dogs also benefit from an emollient rinse afterward.
Omega 3 and omega 6 fatty acid supplements may be beneficial as well.

11. Then, what could I use for a greasy seborrhea?

This type of seborrhea tends to be more difficult to manage. As mentioned, shampoos are
extremely useful in management. Shampoos recommended for use in seborrhea oleosa include
benzoyl peroxide and tar shampoos. Tar shampoos, of course, should not be used in cats.
Occasionally, these shampoos can be so drying that an after-bath rinse is recommended. This
should be done on an individual basis because rinses can leave the haircoat oily again. For more
information on advantages and disadvantages of individual shampoos, see Chapter 9.

12. Can the ceruminous otitis externa be managed?

Sometimes. These can be some of the most exasperating cases seen in small animal practice,
especially in Cocker Spaniels. Otitis externa should be treated aggressively with appropriate
medications (see Chapter 49). If the ears have frequent recurrent infections or if the canals
become calcified or stenotic, a total ear canal ablation and/or bulla osteotomy may be necessary.

13. Are there any oral medications that can be used?

Retinoids have been used with varying results. Cost is often a deterrent. The synthetic
retinoids include isotretinoin and acitretin. Vitamin A has also been used. Side effects may
include keratoconjunctivitis sicca, altered liver metabolism, teratogenicity, and possible changes
in serum triglycerides or cholesterol levels. Corticosteroids are not generally recommended
because they may suppress the immune system in dogs or cats that are already predisposed to
secondary infections.

14. What are the clinical signs of digital (footpad) hyperkeratosis?

Footpad hyperkeratosis has been reported uncommonly, but has been noted in several breeds
including Irish Terriers, Dogue de Bordeaux, Kerry Blue Terriers, Labrador Retrievers, Golden
Retrievers and mixed breeds. Affected dogs may develop a severe hyperkeratosis by 6 months of
age. The footpads have marked feathery keratin projections and can become secondarily infected.

15. How is primary digital hyperkeratosis diagnosed?

The best means of diagnosis is via biopsy and histopathology of the affected areas. The
disease is thought to be autosomal recessive in Irish Terriers. Differential diagnoses resulting in
secondary forms of digital hyperkeratosis include canine distemper, generic dog food dermatosis,
zinc-responsive dermatosis, pemphigus foliaceus, metabolic epidermal necrosis, and contact
irritants or allergies.

16. Can primary digital hyperkeratosis be managed?

This can be difficult to treat. I have seen dogs that groom the excess keratin themselves.
Alternatively, soaking daily in a 50% propylene glycol solution may be attempted. A keratolytic
ointment such as Kerasolv (DVM Pharmaceuticals) may also be used.

17. What is ichthyosis?

This is a rare inherited primary keratinization defect that manifests as severe scaling or
tightly adherent tannish-gray scales or sometimes feathery keratin projections. Ichthyosis can
affect any portion of the body, including footpads and planum nasale. The scales may be constantly
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shed or may be tightly adherent to the skin to the point of “piling up.” This is often seen in very
young dogs.

18. Are any breeds predisposed to ichthyosis?
Ichthyosis appears to be most common in West Highland White Terriers, but has been seen
in other breeds.

19. How is ichthyosis diagnosed?
Skin biopsy and histopathology should be done to confirm ichthyosis.

20. Describe different ways of managing this disease.

Frequent bathing is usually recommended. The shampoos should be moisturizing hypo-
allergenic shampoos or keratolytic shampoos (sulfur/salicylic acids). Moisturizing after-bath
rinses or 50% propylene glycol may also be helpful. Occasionally, a weekly regimen of bathing
in a sulfur/salicylic acid shampoo, followed by a 20-minute baby oil soak, followed by rinsing in
a moisturizing hypoallergenic shampoo, can be of great benefit. Cases of ichthyosis may be difficult
to manage.

21. Are there any options besides frequent bathing?

Usually, the shampoos are very helpful, but you can also try oral medications. Retinoic acids
may be helpful. Dogs treated with systemic retinoids should be monitored periodically for any
potential side effects.

22. What are the most common presenting signs for cases of sebaceous adenitis?

The clinical signs may be different in different breeds. Differences in appearance are evident
between short- and long-hair coated breeds (see questions 23 and 24). In both coat types the
lesions are often complicated by secondary infections. The usual age of onset is young adult to
middle-aged. The clinical signs are usually symmetric and most commonly affect the face, head,

Figure 11-2 Note circular areas of scaling and alopecia on the head and trunk of a Vizsla with sebaceous
adenitis.
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Figure 11-3 Marked circular areas of alopecia on the dorsal head of a Vizsla with sebaceous adenitis.

pinnae, and trunk. Pruritus is generally not evident unless there is a secondary infection. However,
occasional cases can be quite pruritic.

23. What is the appearance of sebaceous adenitis in short coated breeds?
Generally, these breeds develop circular areas of scaling and alopecia. The lesions may
become large and coalesce. The scaling is usually fine and non-adherent (Figures 11-2 and 11-3).

24. How do the longer hair coated breeds present with sebaceous adenitis?

In Standard Poodles, the initial clinical sign may be a dull haircoat with tightly adherent
scales. This is usually followed by alopecia. The remaining haircoat often loses its “crimp”
(Figures 11-4 and 11-5). Akitas also start with a dull haircoat and tightly adherent scales; this
progresses to a patchy alopecia. Akitas may also present with concurrent signs of systemic illness,
such as weight loss, lethargy, and fever. Numerous other breeds may be affected by sebaceous
adenitis; their clinical signs generally will fit into one of these two categories.

25. Describe the best method of diagnosing sebaceous adenitis.

As mentioned previously, basic diagnostics need to be done to rule out other differential
diagnoses. The final diagnosis is based on skin biopsy and histopathology. The hallmark is an
absence of sebaceous glands in multiple skin sections. There may be a great deal of variation in the
histopathology and a trained dermatopathologist should be consulted to obtain a correct diagnosis.

26. What treatments work best for sebaceous adenitis?

As in other types of keratinization disorders, the best means of therapy is usually shampoo
and rinses. Mild cases may be controlled with keratolytic shampoos and emollient rinses. Fifty
percent to 70% propylene glycol in water has been used as a spray or rinse once daily, then
decreased to two to three times per week as needed for maintenance. As mentioned in question
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Figure 11-4 Note tightly adherent scaling and incomplete alopecia on the head of a Standard Poodle with
sebaceous adenitis.

Figure 11-5 Tightly adherent scaling, alopecia, and loss of crimp in the trunk haircoat of a Standard
Poodle with sebaceous adenitis.

20, using shampoos followed with baby oil soaks often works well. Additionally, oral omega 3
and omega 6 fatty acids are often used as dietary supplements and in topical sprays and rinses.

27. Are there any other possible oral therapies?

Yes, oral retinoids are a possibility. Viszlas and Poodles tended to respond best to isotretinoin.
Akitas responded best to etretinate in previous studies; however, etretinate is no longer available.
Acitretin may be used as a replacement for etretinate. Cyclosporine has also been used with
variable responses in treating sebaceous adenitis.
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28. What is the long-term prognosis of sebaceous adenitis?

Rarely, a case of sebaceous adenitis may go into remission. Most cases require lifelong
therapy to maintain clinical improvement. The owners must realize that this is not a curable
disease and will typically require long-term management. Sebaceous adenitis is inherited as an
autosomal recessive trait in Standard Poodles; thus, affected dogs should not be bred.

29. Describe epidermal dysplasia of West Highland White Terriers.

The primary feature of this condition is a dysplastic epidermis associated with a Malassezia
infection developing at an early age. These usually present as a greasy seborrhea that becomes
pruritic. Pruritus is present primarily on the face, ears, feet, and ventral surface of the body. This
disease was initially thought to be a congenital disorder. However, recent reports have hypothesized
that the epidermal changes may just be a hypersensitivity reaction to Malassezia or a result of
excessive skin trauma after pruritus.

30. How is a diagnosis of epidermal dysplasia made?

Again, a basic dermatological workup should be done. Skin biopsy specimens submitted for
histopathology will demonstrate the presence of epidermal dysplasia. Histologic findings include
a hyperplastic perivascular dermatitis with epidermal dysplasia. Parakeratotic hyperkeratosis is
usually present and Malassezia may be observed in the surface keratin.

31. How is epidermal dysplasia treated?

Emphasis should be placed upon identifying any potential underlying hypersensitivity diseases
(parasitic allergies, food allergies, atopy). Additionally, shampoos with effectiveness against
Malassezia should be tried, but may not always be particularly helpful. Often systemic therapy
for Malassezia using oral itraconazole or ketoconazole will be required to alleviate pruritus. Systemic
antifungal agents should be used at the lowest dosage possible to keep the infection under control.
Dosages and side effects of itraconazole and ketoconazole are discussed in Chapter 20. Many
dogs affected by epidermal dysplasia have ultimately been euthanized due to poor response
to therapy.

32. What is Schnauzer comedo syndrome?

This is a localized keratinization disorder that has only been recognized in Miniature
Schnauzers. Its typical presentation is multiple comedones that may progress to papules or small
crusts located along the dorsal midline.

33. How is the diagnosis of Schnauzer comedo syndrome made?

If lesions are restricted to the back in a Miniature Schnauzer, then this is the likely diagnosis.
However, you will still need to rule out other causes of folliculitis and comedo formation (e.g.,
demodicosis, dermatophytosis, staphylococcal folliculitis, hyperadrenocorticism, hypothyroidism,
etc.) and obtain skin biopsies for histopathology.

34. What is the most effective treatment for Schnauzer comedo syndrome?

Treatment depends on the severity of the disease process, and this varies tremendously.
Thus, treatment also varies. Some dogs do not require any treatment. Many dogs will benefit from
daily wipes with one of the “antiseptic” wipes now available in veterinary medicine (Malaseb
pledgets, DVM Pharmaceutics; Malacetic Wipes, Dermapet) or frequent antiseborrheic shampoos
(benzoyl peroxide products). Synthetic retinoids may be used for severely affected dogs.

35. What is the cause of the severe ‘“greasy kitten syndrome” in Persian cats?

Persian cats can be affected with a primary hereditary seborrhea oleosa (PHSO). Affected
kittens may have a dirty appearance that is apparent as early as 2 to 3 days of age. Initially the
haircoat is curly and pasted together by keratoseborrheic material that adheres to the surface of the
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skin and hairs. Eventually the whole body becomes scaly and oily with a rancid odor. Ceruminous
otitis externa is another common feature of this disease.

36. How are kittens with PHSO managed?

PHSO is an incurable disease. Many breeders euthanize affected kittens soon after birth.
Mildly affected cats can be suitable house pets if their owners are willing to invest the time in
lifelong management of the disease. Affected cats should be clipped to keep the haircoat short.
Regular bathing (frequency may vary from every day to once monthly depending on the severity
of the cat’s condition) with a mild dishwashing detergent (e.g., Joy, Sunlight, Palmolive) followed
by a sulfur/salicylic acid veterinary shampoo will help to control the odor and scaling. Isotretinoin
therapy may be helpful in some cases; this synthetic retinoid is used at a dose of 2 mg/kg orally
every other day until the seborrhea is under control and then tapered to one dose weekly.

37. Is PHSO the cause of the “dirty face syndrome” seen in adult Persian cats?

No, PHSO is a distinct syndrome from that of idiopathic facial dermatitis (IFD) of Persian
cats (Figure 11-6). The lesions of IFD are confined to the head and neck region and consist of a
black exudate that encrusts the hairs of the periocular, perioral, nasal fold, and chin regions. The
etiology of IFD is currently unknown; however, the later age of onset (range 4 months to 4 years,
median 12 months, for IFD versus from birth for PHSO) and distinct regional location (facial for
IFD, generalized for PHSO) plus differing clinical appearance makes it unlikely that the two
diseases are related. No satisfactory treatment regimen has been identified for IFD. Current
treatments are aimed at minimizing secondary infections and relieving pruritus. Gentle cleansing
with medicated wipes (Malaseb pledgets, DVM Pharmaceuticals; Malacetic wipes, DermaPet)
may be helpful in some cases.

Figure 11-6 Adult Persian with idiopathic facial dermatitis. (Courtesy of Dr. Karen Campbell.)
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12. DISORDERS OF HAIR AND HAIR GROWTH
Daniel O. Morris, DVM, DACVD

1. Dog and cat owners are often concerned about alopecia in their pets. Other than
endocrinopathies, what disorders should I be looking for?

While it is true that many “symmetric” alopecias in dogs are endocrine-related, there are
several important disorders that are due to hair shaft or hair follicle defects. In cats, the most
common cause of symmetric alopecia is over-grooming (or hair pulling) due to pruritus. Congenital
and acquired alopecias that result from hair shaft or follicular disorders are a heterogeneous
group with a variety of known (or unknown) etiologies. This “group” of conditions is much more
common in dogs than in cats.

2. Which congenital conditions are possible?

Congenital alopecias appear to be quite rare, and may involve the entire body or very specific
regions. Of course, some breeds have been developed for generalized alopecia—consider the
Mexican Hairless, Chinese Crested, American Hairless Terrier, and the feline Sphinx! However,
generalized alopecia or hypotrichosis may occur as a genetic mutation in any breed of dog or cat,
and puppies and kittens of various breeds have been reported in the veterinary literature. Skin
biopsy specimens may reveal defects in just the hair follicles, while others have more extensive
ectodermal defects (abnormal claws, adnexal glands, etc.). If hair follicles are not present histo-
logically, or are severely reduced or defective, you may assure your client that regrowth of hair
will not occur.

3. Are color-linked alopecias due to the same type of defect?

No...which is good news for some cases. Color-linked alopecias are due to hair-shaft
breakage at or below the level of the skin. The hair follicles are still capable of producing hair
shafts in most cases (especially younger animals), so therapeutic intervention may be useful.
There are two types of color-linked alopecias described in dogs: black hair follicular dysplasia
(BHFD) and color dilution alopecia (CDA; also known as “color mutant alopecia”).

4. Are BHFD and CDA similar in appearance and diagnostic features?

CDA has been reported in 11 breeds (most commonly in blue or fawn Dobermans) and
causes alopecia and follicular plugging in the blue or fawn (black or brown dilute) areas only.
Onset of hair loss is tardive (occurring after birth) and usually develops between 4 and 18 months
of age. BHFD has been reported in 14 bi- or tri-colored breeds, and results in alopecia of the
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Figure 12-1 A 7-year-old Dalmatian with black hair follicular dysplasia. Note the complete absence of
hair in the areas of pigmented spots (although the skin itself is normal), while the white hair is completely
normal in texture and density.

black-haired areas only (Figure 12-1). Abnormal haircoat is usually evident by 4 weeks of age. |
have also recognized these conditions in solid-colored breeds (Chesapeake Bay and Labrador
Retrievers, respectively).

Familial disorders of hair shaft pigmentation, where melanin clumping in the hair shaft
results in weakness and breakage, are found in both BHFD and CDA. Autosomal recessive modes
of inheritance have been suggested in several reports where pedigree analysis was available.
Microscopic examination of plucked hairs will reveal large clumps of melanin within the hair
cortex, which may result in fractures or distortion of the hair cuticle. Because the age of onset
and restriction of hair loss to the color dilute or black areas only are hallmarks, biopsy is often
not necessary. However, the pathologist will typically report similar pigment clumping in hair
shafts, as well as distorted hair follicles (i.e., follicular dysplasia) in many cases.

In CDA, the hair loss is often accompanied by dry seborrhea and bacterial folliculitis
(papules and pustules). Fibrosis of hair follicles can eventually result, which prevents regrowth
of hairs. In older animals, complete alopecia of color dilute areas is common, often with severe
secondary seborrhea. BHFD is not typically associated with problematic folliculitis, although
alopecic areas may be mildly scaly.

5. Are BHFD and CDA treatable?

For some individuals with CDA, there is no effective treatment for the alopecia. Secondary
follicular plugging, seborrhea, and staphylococcal infections require lifelong management with
topical therapies (benzoyl peroxide shampoos followed by moisturizing rinses), and systemic
antibiotics as required to treat infections. Our most effective therapy, a synthetic retinoid (vitamin
A derivative) marketed under the trade name Tegison, is no longer available. Some dogs will
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respond to the newer synthetic retinoid Soriatane, but this has not been as effective as the original
Tegison in the experience of many dermatologists. The dosage of Soriatane may be variable
(1-4 mg/kg/day orally) and the drug is quite expensive. Recently, anecdotal reports of CDA and
BHFD responding to oral melatonin have surfaced. Because oral melatonin seems to have a very
low side-effect profile, its use on a trial basis may be warranted.

6. Tell me more about melatonin!

Melatonin is a hormone secreted by the pineal gland that plays a role in photoperiod-related
hair growth and coat color in many mammals (i.e., winter coat develops when melatonin increases,
and spring shedding occurs with decreasing levels of melatonin). It also has a role in reproductive
development and function, is a potent antioxidant, and has oncostatic properties. Studies performed
at the University of Tennessee have shown that melatonin decreases the circulating levels of
adrenal sex hormones. It has been used successfully in a wide variety of alopecic diseases in which
the underlying etiologies are unknown or incompletely known, some of which may be related to
sex hormone imbalances. I typically administer melatonin at a rate of 3 mg orally every 8 hours
in small breeds, 6 mg orally every 8 hours in medium-sized breeds, and 9 mg orally every 8 hours
in large breeds. Once hair regrowth has occurred, try to decrease the frequency to once-daily or
every-other-day administration. Hair loss usually recurs when treatment is halted (with the
permanent follicular disorders). This compound has also been used in the treatment of alopecia
X, cyclical flank alopecia, pattern alopecias, post-clipping alopecia, and follicular dysplasias (see
Chapter 39).

7. What is follicular dysplasia?

Follicular dysplasia simply means “abnormal development of hair follicles,” and is primarily
a histologic term that we also use in the clinical setting to describe a group of hair growth
abnormalities. As mentioned previously, there are color-linked dysplasias (CDA and BHFD) as
well as non—color-linked dysplasias. The latter may be classified as either cyclical or structural
follicular dysplasias.

Cyclical dysplasias are thought to represent interruptions of the normal hair follicle cycle,
which may resolve spontaneously after one or more shedding cycles of the rest of the haircoat.
The most common cyclical dysplasia is often referred to as “seasonal flank alopecia” or “canine
recurrent flank alopecia” (CRFA).

CRFA typically occurs over the flanks and mid-lateral thorax (“saddle region”) of dogs, and
results in marked hyperpigmentation. The alopecia may be unilateral or bilateral. It may recur
predictably each year, or may skip a year. It may progress to permanent alopecia, or disappear
forever after one or more seasons. Most dogs lose hair in the fall and regrow in the spring/
summer. Some do just the opposite. The disease is most common in Boxers, English Bulldogs,
and Airdale Terriers, but many breeds have been affected (Figure 12-2). The complete etiology
remains unknown. Although similar clinical lesions have been noted in isolated cases of
hypothyroidism, hyperadrenocorticism, and ovarian imbalances, hormonal deficits have not been
documented in this disease entity. The most plausible etiology is an abnormal response of hair
follicle receptors in the flank region to a yet unknown mediator (which may be pineal gland
dependent), aggravated by the changing photoperiod.

Diagnosis of CRFA is made when there is a history of cyclical recurrence, or when endo-
crinopathy has been ruled out (i.e., when a dog is presented during the first episode), and the skin
biopsy reveals the characteristic atrophy of hair follicles with comedo formation (resembling an
inverted foot).

Treatment is unnecessary for most cases in which hair regrowth occurs spontaneously.
CRFA is a cosmetic problem only; however, many owners will request intervention or hope to
prevent recurrence in subsequent years. Melatonin has been used successfully for this purpose
both orally and parenterally. Because the parenteral forms are difficult to obtain, I typically use
the oral over-the-counter products that are available in the United States.
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Figure 12-2 A 3-year-old English Bulldog with canine recurrent flank alopecia. Note the extensive
hyperpigmentation of the skin in the alopecic areas over the “saddle region.” Complete hair regrowth was
achieved with the onset of lengthening daylight hours.

Figure 12-3 A 2-year-old Devon Rex cat with follicular dysplasia affecting the neck and ventral surface.
The cat was presented to the teaching hospital for non-cutaneous disease that was unrelated to its alopecia.

Structural dysplasias are a mixed bag of conditions that occur in a myriad of breeds, and
remain to be more completely classified. In at least one breed (the Irish Water Spaniel),
investigators have reported hormonal and possibly nutritional factors to be involved, so it is
becoming less clear where these alopecic diseases fall...are they true developmental defects of
the hair follicles, or multifactorial conditions that may respond to diet or hormonal therapies?
There are no uniformly successful therapies reported for non—cyclical/non—color-linked follicular
dysplasias. The heritability of these conditions is also largely unknown, although there have been
several groups of “related” breeds reported to develop them. The most common groups noted are
Siberian Huskies/Alaskan Malamutes; curly coated breeds (Irish Water Spaniels/Portuguese Water
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Dogs/Curly-Coated Retrievers); and red or black bi-colored breeds (Doberman Pinschers/Miniature
Pinschers/Manchester Terriers). Many other seemingly unrelated breeds have also been reported
anecdotally or formally in the veterinary literature. Of the cat breeds, only the Cornish Rex has
been formally reported, but I have observed several cases in the Devon Rex as well (Figure 12-3).

8. What is pattern alopecia?

Also known as “pattern baldness,” there are several forms of pattern alopecia reported in
dogs. Whether these forms share pathophysiologic mechanisms with each other, or with human
pattern baldness, is not completely known. There are three types of pattern alopecia that are
currently recognized in dogs.

Pinnal alopecia of Dachshunds: This occurs predominantly in males and begins between 6
and 9 months of age. Progression to complete pinnal alopecia is complete by 8 or 9 years
of age. The skin typically becomes extremely hyperpigmented and the pinnal vasculature
is prominent.

Ventral pattern alopecia: This is most common in dachshunds, but also seen in Chihuahuas,
Whippets, Greyhounds, Boxers, Italian Greyhounds, Boston Terriers, Manchester
Terriers, and Miniature pinschers, among others. The age of onset is typically around 6
months, and the alopecia occurs on the postauricular areas, the entire ventrum (from neck
to tail), and the caudomedial thighs. Residual fine hairs often remain in the alopecic
areas. The condition is more common in females than males.

Pattern alopecia of curly coated breeds: This occurs in American Water Spaniels and
Portuguese Water Dogs, and affects some combination of the ventral/lateral neck,
caudomedial thighs, rump, flanks, and tail. The typical age of onset is 6 months.

The diagnosis of pattern alopecia is based upon the signalment, history, and typical clinical
signs/pattern. The primary differential diagnosis is follicular dysplasia (especially for the curly
coated breeds). The skin biopsy specimen may show miniaturization of hairs, with otherwise
normal adnexae, however, this is very difficult for the pathologist to assess, and the biopsy may
be read as “normal” in many cases. In the Irish Water Spaniels, histologic changes more typical
of CRFA and color dilution alopecia were reported. Of course, it is possible that the curly coated
breeds are expressing a different clinical problem that the smooth coated breeds; nomenclature is
not yet precise.

In smooth coated dogs, treatment of pattern alopecia is most often achieved successfully
with oral melatonin. I have treated many dogs of different breeds successfully in this manner.
Again, once hair regrowth has occurred, try to decrease the frequency to once daily or every-
other-day administration. My experience has been that most individuals will require daily dosing.
Hair loss recurs when treatment is halted.

9. Is pattern baldness the cause of alopecia that occurs on the caudolateral thighs of
racing Greyhounds?

“Bald thigh syndrome” of racing Greyhounds is histologically distinct from pattern
alopecia. Rather than showing miniaturization of follicles and hairs, the follicles are typically
dilated and filled with keratin and hairs. These should appear as comedomes grossly. Histo-
logically, the pathologist may report that many of the follicles are in catagen arrest or describe
prominent tricholemmal cornification. The histologic changes are suggestive of endocrinopathy,
but a large study of necropsy specimens (adrenal glands, thyroid glands, and skin) from affected
dogs failed to document definitive adrenal or thyroid disease. Curiously, this condition resolves
when the Greyhounds are no longer actively racing.

10. What other types of acquired alopecia are common?

Perhaps the most common form of acquired alopecia that I see on referral is post-clipping
alopecia. This is characterized by a prolonged period of alopecia following clipping for (usually)
surgical procedures, or any other reason that necessitates shaving to the level of the skin
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Figure 12-4 A 5-year-old English Springer spaniel with post-clipping alopecia that has persisted for 8
months following a surgical shave. Note the sharp borders between the alopecic area and normal coat, with
clipper blade marks evident. As is often the case with post-clipping alopecia, the exposed skin has developed
dry scale.

(Figure 12-4). It may also be seen on the legs where hair is shaved for catheter placement.
Affected breeds tend to have dense, heavy coats (especially “northern” breeds) and include
Siberian Huskies, Alaskan Malamutes, Samoyeds, Keeshonds, Chows, and German Shepherds,
although other breeds can be affected. Mild scaling may accompany the alopecia, but hair beyond
the alopecic areas is normal. This may persist for as long as 12 months to 2 years, depending on
the follicular cycle of the individual. It is now known that some of the “northern” breeds have
very long telogen (resting period) cycles, and therefore may have prolonged periods of naturally
occurring hair growth arrest, with a cyclical shedding occurring only once a year or every other
year. Therefore, if such a dog is clipped at the beginning of a cycle, the alopecic period can be
quite protracted.

The diagnosis of post-clipping alopecia is made by ruling out endocrinopathies (such as
hypothyroidism, hyperadrenocorticism, and alopecia X) if other supportive clinical signs are
present. The skin biopsy may show diffuse catagen arrest of hair follicles, however, caution is
warranted in interpreting the presence of these “flame follicles,” as they appear to be a normal
occurrence in some of the predisposed breeds. Localized regrowth of hair (in tufts) may occur in
areas of skin trauma (such as the biopsy sites).

While this condition is purely a cosmetic problem, it is understandably upsetting to the pet
owner. Melatonin may be useful in some cases, although I have been routinely disappointed in
treatment of my cases.

11. Clients often ask me about the sparsely haired areas in the temporal areas of cats. Is
this truly a concern?

Many short-haired cats will have a noticeably sparse hair coat in the areas between the
pinnae and eyes. While referred to as “feline preauricular alopecia” by dermatologists, this is not
truly a pathogenic condition. It is completely normal and clients should be reassured that there is
nothing that should be (or can be) done. However, this is also an area commonly affected in cases
of facial pruritus due to allergic or parasitic diseases and crusting dermatoses such as dermato-
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phytosis and pemphigus foliaceus. Therefore, if evidence of inflammation (excoriations, folliculitis,
crusts, scale, etc.) is present, diagnostic tests such as scrapings, fungal culture, skin biopsy, and
allergy diagnostics should be considered.
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13. DISORDERS OF COLLAGEN AND
ELASTIN

Jennifer L. Matousek, DVM, MS, DACVD

1. What is Ehlers-Danlos syndrome (EDS)?

The Ehlers-Danlos syndromes are a group of rare hereditary connective tissue disorders
characterized by decreased tensile strength of affected tissues. Molecular and biochemical advances
have led to the definition of nine types of EDS in people (Table 13-1). This classification is based
on clinical signs, modes of inheritance, and underlying biochemical defects. Most types of EDS
are characterized by defects in collagen fibrillogenesis that result from mutations in genes coding
for fibrillar collagen (types I, III, V) or for enzymes (e.g., type I procollagen-N-peptidase) that
catalyze the post-translational modification of collagen fibrils. These hereditary collagen disorders
cause skin fragility and hyperelasticity in small (cats, dogs, rabbits, mink) and large animals (horses,
cattle, sheep).

2. Two forms of Ehlers-Danlos syndrome have been described in cats. Briefly identify and
describe the cause of each form.

Dermatosparaxis is an autosomal recessive form of EDS that correlates with EDS type VIIC
in people. It is caused by a deficiency of type I procollagen-N-peptidase, which leads to an
accumulation of partially processed type I procollagen. Dermatosparaxis has been documented in
Himalayan cats.
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Table 13-1 Classification of Human Ehlers-Danlos Syndrome

TYPE OF
EHLERS-DANLOS INHERITANCE BIOCHEMICAL DEFECT
I Gravis Autosomal dominant Type V collagen mutation
II Mitis
IIT Familial Autosomal dominant Not known

hypermobility
IV Arterial Autosomal dominant Type 1II collagen mutation
V X-linked X-linked recessive Not known
VI Kyphoscoliosis Autosomal recessive Lysyl hydroxylase deficiency
VII Arthrochalasia

multiplex
Type A, B Autosomal dominant Type I collagen mutation
Type C Autosomal recessive Type I procollagen-N-peptidase

mutation

Dermatosparaxis
VIII Periodontal Autosomal dominant Not known
X Other Autosomal recessive Possible defect in fibronectin

There is an autosomal dominant form of EDS that correlates best with EDS type I-II. This
may be caused by a mutation in the gene for type V collagen. The homozygous form is probably

lethal. There is no breed predisposition.

3. List breeds of dogs and cats affected by Ehlers-Danlos syndrome.

Canine

Beagle, Boxer, Dachshund, English Setter, English Springer Spaniel, Fila Brasiliero,
Garafiano Shepherd, German Shepherd, Greyhound, Irish Setter, Keeshond, Manchester
Terrier, mixed breeds, Red Kelpi, Saint Bernard, soft-coated Wheaton Terrier, Toy
Poodle, Welsh Corgi

Feline

Domestic longhair, domestic shorthair, Himalayan

4. Describe the dermatologic signs associated with Ehlers-Danlos syndrome.

Cutaneous fragility and hyperextensibility (Figure 13-1) are the major dermatologic features
of EDS. After minor trauma, animals can have large, gaping wounds accompanied by minimal
hemorrhage. Animals with extremely fragile skin can tear their skin during normal grooming

processes. The wounds tend to heal with wide, “cigarette paper” thin scars.

5. Are there any noncutaneous signs that can be associated with Ehlers-Danlos syndrome?
Periodontal disease, epicanthal folds, subcutaneous hematomas, hygromas, coincidental
hernias (inguinal hernia), and ocular changes (microcornea, sclerocornea, lens luxation, and

cataracts) have been reported in dogs.

Other than one report of a cat with a coincidental perineal hernia, noncutaneous signs of

EDS have not been reported in cats.
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Figure 13-1 Note the skin hyperextensibility in this 11-year-old cat with Ehlers-Danlos syndrome. This
cat’s EI was 25%.

6. List differential diagnoses for Ehlers-Danlos syndrome.
e Feline acquired skin fragility
e Cutis laxa

7. How do you calculate a skin extensibility index (EI)?
EI = vertical height of skin fold + body length (occipital crest to tail base) x 100

8. What is the normal skin extensibility index for dogs? For cats?
Normal dogs: less than 14.5%
Normal cats: less than 19%
EI values above these levels are consistent with a diagnosis of EDS (Figure 13-1).

9. Describe histopathologic changes found on skin biopsy specimens from an animal with

Ehlers-Danlos syndrome.

Histologic changes related to EDS tend to be subtle, so it can be helpful to compare samples
from the patient to those of a normal animal. Some animals with EDS do not have identifiable
histopathologic abnormalities. Histopathologic findings consistent with EDS include changes in
the amount of collagen present (e.g., low collagen content, large spaces between fibers), abnormal
size and shape of the collagen bundles (e.g., fragmentation of the fibers), and altered orientation
of the collagen (e.g., disorientation of the fibers, collagen fibers whorled around blood vessels).

Masson’s trichrome stain can be used to further evaluate collagen for defects. Collagen
fibers normally stain uniformly blue with Masson’s trichrome, whereas abnormal fibers contain
segmental red staining defects that are birefringent in polarized light.
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Figure 13-2 This transmission electron microscope photo (10,000x) demonstrates haphazard collagen
fibril orientation in a cat with Ehlers-Danlos syndrome.

10. What other tests can be done to confirm a diagnosis of Ehlers-Danlos syndrome?

e Scanning or transmission electron microscopy findings include loosely woven collagen
fibers with a twisted appearance (Figure 13-2). The typical banding pattern of fibrillar
collagen may be diagonal instead of perpendicular to the length of the collagen fiber.
Also, on cross-section, the collagen fibers may be abnormally shaped (“hieroglyphics™)
or there may be a bimodal distribution of large and small fiber diameter sizes.

e Advanced molecular and biochemical studies that can be on tissue include electro-
phoresis, enzymatic assays, amino acid analysis, cell culture, mRNA analysis, and tensile
strength measurements.

11. Are there any treatments available for animals with Ehlers-Danlos syndrome?

Unfortunately, because of its hereditary nature, there is no specific treatment available for
EDS. Anecdotally, vitamin C supplementation has been beneficial in a few dogs. Wounds should
be cleaned and sutured promptly. Because the tissue is fragile and may be friable, suggestions to
improve the success of closing cutaneous wounds in EDS veterinary patients include using a
small taper point needle with swaged suture and placing sutures 5 mm from the wound edge.
Additionally, cruciate sutures were used in one case, and were found to be superior to simple
interrupted or mattress sutures.

There is an increased incidence of wound dehiscence and delayed wound healing in patients
with EDS. Delayed wound healing may be the result of infection, hematoma formation, sutures
tearing through skin, or wound dehiscence after the wound appears healed and the sutures are
removed. Systemic antibiotics may help prevent secondary infections after wounds occur.

12. What advice should you give to an owner regarding the care of an animal with Ehlers-
Danlos syndrome?
e Animals with EDS can have a normal lifespan, but those with excessively fragile skin may
have multiple complications that lead to euthanasia.
e It is essential to avoid handling affected dogs and cats roughly.
e Animals should not be allowed to roam freely.
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¢ Onychectomy should be performed in feline patients and cats living in the same household.

e Wounds should be promptly cleaned and sutured.

e Animals with EDS should not be used for breeding purposes because of the heritable
nature of the disease. Additionally, mating and parturition could result in serious trauma
to the animal.

13. What is cutis laxa?

Cutis laxa (a.k.a. generalized elastosis, dermatochalasia) is a systemic defect in copper
metabolism that results in low levels of ceruplasmin and serum copper. Copper is a critical
co-enzyme for lysyl oxidase, an important enzyme involved in the synthesis of collagen and
elastin. Cutis laxa was formerly classified as EDS type IX. Although cutis laxa has not been
reported in small animals, it is an important differential diagnosis for animals with cutaneous
laxity. In humans, autosomal dominant, autosomal recessive, and X-linked recessive forms of
inheritance exist.

Clinically, the skin is loose and hangs in redundant folds, giving people the “appearance of
a Bloodhound.” The skin is hyperextensible, but cutaneous fragility, bruisability, and poor wound
healing are not significant features. Depending on the type of cutis laxa, patients may also be
predisposed to hernias (inguinal, hiatal), cardiovascular disease (mitral valve prolapse, aortic
aneurysm), musculoskeletal abnormalities (hooked nose with a long philtrum, joint hypermobility,
thoracic malformations, carpal stenoses), and gastrointestinal abnormalities (diverticula, rectal
prolapse). Histologically, the dermal elastic fibers (seen with special stains, such as Vernhoeff’s
or acid orcein and Giemsa) are sparse, fragmented, and clumped.

14. Differentiate between the terms cutaneous asthenia, dermatosparaxis, and Ehlers-

Danlos syndrome.

Cutaneous asthenia should be reserved for diseases that affect both collagen and elastin
(e.g., cutis laxa).

Dermatosporaxis (“torn skin”) should be limited to disorders that are caused by a type I
procollagen-N-peptidase mutation (EDS type VIIC).

Ehlers-Danlos syndrome is a group of connective tissue disorders that are characterized by
the reduced tensile strength of affected tissues (see Question 1 for details).

15. Name two inherited collagen disorders that affect German Shepherd Dogs (GSD) and
their crosses.
e Hereditary disorder of footpads in GSD
e Focal metatarsal fistulation of GSD

16. What is the cause of the hereditary disorder of footpads in GSD?

Because of clinical and histopathologic similarities, it has been proposed that the hereditary
disorder of footpads in GSD is similar to familial vasculopathy in GSD. The precise etiology of
both disorders is unknown.

17. Describe the clinical signs of the hereditary disorder of footpads in GSD. How would
you diagnose this disease?

Affected puppies are usually a few weeks to a few months old, and multiple pups in a litter
can be affected. There appears to be no sex predilection.

The footpads of all feet are affected, particularly the metacarpal and metatarsal pads. The
footpads are softer than normal, and may be swollen, with depigmentation, ulceration, and crusts.
The footpads are often painful, which may lead to lameness. These dogs are otherwise healthy.

A diagnosis is made with biopsies of the footpads. Histopathologic changes include a
diffuse, deep dermatitis (lymphoplasmacytic or neutrophilic) to panniculitis with multifocal areas
of collagen degeneration.
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18. Is there an effective treatment for the hereditary disorder of footpads in GSD?

There is no effective treatment for the hereditary disorder of footpads in GSD. Fortunately,
although the footpads remain soft, the ulcers often heal spontaneously within a few months if the
animal receives proper wound management. Antibiotics, glucocorticoids, and topical therapies
have not been beneficial.

19. What systemic disease has been associated with the hereditary footpad disorder
of GSD?
Renal amyloidosis has been reported in some dogs, often occurring around 2 to 3 years of age.

20. What is the cause of focal metatarsal fistulation of GSD?
The cause of focal metatarsal fistulation of GSD is unknown. Some studies have shown that
affected dogs have increased antibody levels against type I and type II collagen.

21. What are the clinical signs associated with focal metatarsal fistulation of GSD?

Affected animals are usually diagnosed at 2 to 8 years of age. Focal metatarsal fistulation of
GSD appears to be more common in males than in females. Often, both rear legs are affected.
Lesions are present on the central plantar surface of the metatarsus proximal to the metatarsal
pad. Although the metatarsal area is the most commonly affected site, lesions can also occur in
the metacarpal area. The lesions may begin as smooth, cystic structures that progress to well-
demarcated fistulae with serosanguinous discharge and deep fibrous tracts. These lesions may be
asymptomatic, or the owner may notice the dog licking the affected areas. The dogs are otherwise
healthy, and do not have other cutaneous lesions.

22. List differential diagnoses for a GSD with unilateral focal metatarsal fistulation.
e Focal metatarsal fistulation of GSD
e Foreign body
e Deep bacterial pyoderma
e Fungal infection (for example, blastomycosis)
e Neoplasia

23. How is focal metatarsal fistulation of GSD diagnosed?

e Consistent clinical appearance (particularly if bilateral lesions are present)

e Cytologic examination reveals pyogranulomatous inflammation, and possibly intracellular
bacteria. Before the lesions fistulate, they are sterile. After the lesions fistulate, secondary
bacterial infections (often with Staphylococcus intermedius) are common.

e Biopsy specimens and histopathologic studies reveal a deep, nodular to diffuse
pyogranulomatous dermatitis to cellulitis with fibrosis and fistulous tracts.

e Antinuclear antibody test results are negative.

24. Describe a treatment plan for animals with focal metatarsal fistulation of GSD.

The lesions often resolve with medical therapy, but in many dogs they will recur. Prednisone
1.1 to 2.2 mg/kg orally every 24 hours results in resolution within 14 to 28 days in most dogs.
Topical steroids and vitamin E 200-300 IU orally twice daily may also be useful. The combi-
nation of tetracycline and niacinamide has been successful in some dogs, and has the advantage
of fewer long-term side effects compared to systemic glucocorticoids. Antibiotics are useful in treating
secondary bacterial infections. Surgical debridement of the fibrous tracts and fistulae may provide
temporary resolution. Spontaneous resolution has been reported, but treatment is recommended.

25. What is nodular dermatofibrosis?
Nodular dermatofibrosis is a skin condition characterized by multiple cutaneous collagenous
nevi. In some dogs, particularly GSD, nodular dermatofibrosis is a cutaneous marker for internal



Disorders of Collagen and Elastin 111

disease. These animals have renal cystic disease, renal cystadenocarcinoma, or uterine leiomyoma.
Additionally, small intestinal polyps have been described in a few dogs. In this syndrome, the
collagenous nevi are firm, 0.5-5 cm subcutaneous nodules that are nonpruritic. The nodules are
usually located on the limbs and the head, and may be difficult to see. An autosomal dominant
mode of inheritance is suspected in GSD.

26. List the three theories proposed for the relationship between nodular dermatofibrosis

and renal cystic disease.

e The dermatofibrosis is a paraneoplastic syndrome, and arises secondary to renal neoplasia.

e The animals have inherited the tendency to develop these two diseases, independent of
each other.

e The animals have inherited a disorder that leads to simultaneous fibrosis of the skin and
kidney parenchyma. The renal fibrosis causes an outflow obstruction, which progresses to
renal tubule cyst formation, renal cystadenomas, and renal cystadenocarcinoma.

27. Has nodular dermatofibrosis been described in breeds other than GSD?
Yes, nodular dermatofibrosis has been reported in a Boxer, a Golden Retriever, and a few
mixed-breed dogs.

28. What tests would you consider using to diagnose a dog with nodular dermatofibrosis?
Skin biopsy and histopathologic studies are indicated to diagnose the skin lesions. A complete
blood cell count, biochemical profile, urinalysis, and imaging of the abdomen (radiography,
ultrasonography, computed tomography) are indicated to investigate the possibility of renal cystic
disease, renal cystadenocarcinoma, and uterine leiomyoma. If internal abnormalities are detected,
further procedures (excretory urogram, nephrectomy, ovariohysterectomy) may be indicated.

29. What is the prognosis for animals with nodular dermatofibrosis?

There is currently no treatment for nodular dermatofibrosis, and the use of medications and
chemotherapy has not been extensively reported. Complications of cystic renal disease (e.g.,
ruptured cysts and subsequent peritonitis, renal tumor metastasis) are a common cause of death
or euthanasia in animals with this syndrome. In general, the lifespan does not seem to be
significantly shortened, with an average age at death of approximately 9 years.
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14. INHERITED VESICULOBULLOUS
DISORDERS

Christine A. Rees, DVM, DACVD

1. What is a vesicle?
A vesicle is a blister less than 1 cm.

2. What is a bulla?
A bulla is a large blister that is usually 2 cm or more in diameter.

3. So, what is a blister?
A blister is a sharp, well-demarcated, elevation of the skin (epidermis) that is filled with a
clear liquid. These blisters can be located within the skin (intraepidermal) or just below the skin
(subepidermal).

4. What is an inherited vesiculobullous disorder?
An inherited vesiculobullous disorder is characterized by vesicles and bullae on the skin that
show up at a young age (usually less than 2 years old). This problem occurs because there is a
genetic or inherited component to its pathogenesis.

5. Name some examples of inherited vesiculobullous disorders in animals.
» Epidermolysis bullosa
¢ Dermatomyositis
 Idiopathic ulcerative dermatosis in Shetland Sheepdogs and Collies
e Canine benign familial chronic pemphigus
¢ Mucous membrane pemphigoid

6. What is epidermolysis bullosa?

Epidermolysis bullosa (EB) is a condition in which there is structural irregularity of the
anchoring substances of the skin (epidermis). The inherited forms of EB can be divided up into
four categories: epidermolysis bullosa simplex, epidermolysis acquisita, junctional epidermolysis
bullosa, and dystrophic epidermolysis bullosa. All of these forms have been reported in animals.

7. What are the breeds and types of EB that can occur in small animals?
See Table 14-1.

8. What is similar between the various forms of inherited epidermolysis bullosa?
The types of skin lesions and their location are similar regardless of which type of
epidermolysis bullosa you are dealing with. Rarely are actual vesicles or bullae seen, because
these lesions are so fragile. Instead the skin lesions consist of erosive to ulcerative lesions. These
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Table 14-1 Breeds Affected by Different Types of EB

TYPE OF EB BREEDS AFFECTED

EB simplex Collies, Shetland Sheepdogs

EB acquisita Great Danes

Junctional EB Mongrels, Toy Poodles (lethal form), Beaucerons, German Shorthaired
Pointers, Siamese cats

Dystrophic EB Akitas, Beaucerons, Golden Retrievers, domestic shorthaired cats,

Persian cats

skin lesions are usually located over the bony prominences of the face, on the pinna, and pressure
points of the limbs and/or footpads. Skin lesions may also be present in the oral cavity as well as
around the claw bed. Some animals will also lose their claws (onychomadesis).

9. How do you diagnose EB?

The best way to diagnose EB is to perform a skin biopsy. If the nail bed and/or nail is
affected, then samples of skin around the claw and the claw itself should be collected by biopsy
and submitted for histopathology.

The results of the biopsy will differ depending on which type of EB is present:

EB simplex will have separation of the skin (cleft formation) that occurs through the
basement membrane zone and includes the hair follicles. No inflammation is present
unless ulceration is present.

EB acquisita initially has subepidermal blistering with no dermal inflammation. However,
many dogs with EB acquisita have subepidermal abscessation that occurs secondary to
the intense neutrophilic inflammation that is present. The clefting that occurs in the skin
most commonly occurs below collagen IV in the lamina densa of the epidermal basement
membrane.

Junctional EB will have subepidermal separation with little or no subjacent dermal
inflammation.

Dystrophic EB has a sub-basilar dermoepidermal separation on histopathologic studies.
Ultrastructurally, this separation occurs beneath the lamina densa with a reduction in the
numbers of anchoring fibrils.

10. How is EB treated?

No treatment to cure an animal of EB exists. Treatments involve symptomatic care (i.e.,
treating secondary bacterial and/or fungal infections). If possible, trauma should be eliminated or
minimized because skin lesions in frictional areas develop in these dogs.

11. What is dermatomyositis?

Dermatomyositis (DM) is a devastating inherited inflammatory disease of the skin and/or
muscle, which commonly afflicts Collies, Shetland Sheepdogs and their crosses. Other breeds
that have been reported to be affected include Beauceron Shepherds, Welsh Corgis, Lakeland
Terriers, Chow Chows, German Shepherd Dogs, and Kuvasz. Although this disease is not
classically considered to be a vesiculobullous disorder, cases of a vesiculobullous form of DM
have been reported. The skin lesions more classically seen with DM include: alopecia with or
without erythema; scaling; and crusting of the face, ears, legs, and tail tip (Figures 14-1 to 14-3).
One or more of these areas of the body may be affected. In addition, some dogs may have
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Figure 14-1 Tail of a dog with dermatomyositis that demonstrates the typical “rat tail” appearance.

muscular involvement. Sometimes this muscle involvement is so pronounced that it results in
muscle atrophy. Other cases may suffer from megaesophagus, with the end result of aspiration
pneumonia. In milder cases, the dogs may appear to be sloppy eaters, or have a strange, high
stepping gait.

12. When do the skin lesions associated with DM occur?

Most skin lesions develop within the first few years of life, but dogs as old as 8 years of age
have been reported to have DM. Whether these adult-onset cases are a different subset of DM or
whether these dogs had a mild form of DM that was not recognized earlier in the dog’s life
remains to be determined.

13. What are the genetics behind DM?

In Collies, the mode of inheritance has been determined to be an autosomal dominant with
incomplete penetrance. The incomplete penetrance means that there are triggering factors such as
stress, viruses, heat cycles, or pregnancy that trigger genetically predisposed dogs to express DM.
Another report suggests a similar mode of inheritance may occur in the Shetland Sheepdog. The
mode of inheritance for DM in other breeds of dogs has not been determined.

14. How is DM diagnosed?

DM is diagnosed with skin and muscle biopsies. If muscle involvement is present, then
electromyography (EMG) should be performed. The histologic findings of a dog with DM include:
scattered hydropic degeneration of the surface and follicular basal cells, mild perivascular to
interstitial dermatitis in which lymphocytes, plasma cells and histiocytes predominate. Mild
pigmentary incontinence may be present in the superficial dermis. Follicular atrophy and peri-
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Figure 14-2 Face of dog with dermatomyositis that shows the classic facial pattern with some hair loss,
crusting, and erythema.

Figure 14-3 Alopecia and erythema on the distal legs of a dog with dermatomyositis.
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follicular fibrosis are common. Vasculitis may be present. Muscle biopsy shows a mixed inflam-
matory exudate accompanied by muscle fiber necrosis and atrophy. The results of EMG are
abnormal and show positive sharp waves and fibrillation potential in the muscles of the head and
distal extremities.

15. How is DM treated?
Several different treatment options are available. I prefer pentoxifylline (Trental, Aventis,
Kansas City, Mo.) with or without vitamin E for a 3-month trial period as the treatment of choice.

* Steroids: Steroids were commonly used to treat DM. However, this treatment is associated
with adverse effects when used for extended periods. The complications associated with
steroids are recurrent skin and/or urinary tract infections, demodicosis, polyuria, polydipsia,
polyphagia, panting, pot-bellied appearance, and thin skin. Anecdotal reports have
suggested that thromboemboli develop in some dogs, resulting in a life-threatening
situation. Prednisone or prednisolone is most commonly used at a dosage of 1 to 2 mg/kg
every 24 hours.

* Pentoxifylline (Trental, Aventis, Kansas City, Mo.): Pentoxifylline is a rheologic drug
with immunologic properties. This drug increases blood flow through blood vessels
and decreases inflammatory mediators, such as tumor necrosis factor alpha and
interleukin 1. Trental has also been shown to stimulate wound healing by stimulating
collagenase. It is important that the namebrand, Trental, be used. When generic forms of
pentoxifylline have been used, they have been shown to be either ineffective or associated
with side effects (profuse vomiting and diarrhea). The drug dose in the literature varies
from as little as one 400-mg pentoxifylline tablet regardless of body size every 48 hours
to as high as 25 mg/kg every 12 hours. A lower dose but more frequent administration,
10 to 15 mg/kg orally every 8 hours, has also been proposed. Based on my experience,
a dosage of 20 to 30 mg/kg orally every 12 hours is recommended for treating DM.
Trental should always be given with food. Response to therapy is usually seen within 1 to
3 months.

e Azathioprine (Imuran, AAI International, Wilmington, NC) is an immunosuppressive
antimetabolite drug that has been used by some veterinary dermatologists to treat DM.
Azathioprine targets rapidly proliferating cells, with its greatest effects on cell-mediated
immunity and T lymphocyte—dependent antibody synthesis. The dosage used is similar to
that used for treating other immune disorders (azathioprine 2.2 mg/kg every 24 to 48
hours, orally). The problem with this drug is its many side effects. The side effect most
commonly seen with azathioprine is bone marrow suppression (anemia, leukocytopenia,
thrombocytopenia). Other side effects reported with azathioprine use include vomiting,
diarrhea (with or without blood), liver problems, pancreatitis, dermatitis, and alopecia.
Animals need to be closely monitored with bloodwork when on azathioprine.

e The immunostimulant drug Immunoregulin (Neogen, Tampa, Fla.) consists of a killed
bacteria (Propionibacterium acnes) preparation. This is an injectable medication;
according to label directions it is injected intravenously twice weekly, then weekly, then
monthly. Side effects occasionally occur after an injection and include lethargy, pyrexia,
chills, and inappetence. Anaphylactic shock reactions have also been reported. If the drug
is given outside of the vein, local tissue inflammation (swelling) will occur. Long-term
Immunoregulin use has been associated with hepatitis, vomiting, diarrhea, inappetance,
malaise, pyrexia, polydipsia, and acidosis.

* Antioxidants (vitamin E) have been used topically and systemically to treat canine DM.
Vitamin E stabilizes lysosomes, reduces prostaglandin E, synthesis, and increases
interleukin 2 production, which results in both anti-inflammatory and immunostimulatory
effects. No known side effects have occurred with either topical or systemic vitamin E
when used at recommended doses. Topical vitamin E is typically applied to the affected
skin lesions once or twice daily. Systemic vitamin E is administered at a dosage of 200 to
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800 IU every 24 hours. This treatment is usually used in conjunction with another therapy
for DM.

16. What is idiopathic ulcerative dermatosis in Shetland Sheepdogs and Collies?

This dermatologic disorder is an ulcerative condition of unknown etiology. The current
thought is that idiopathic ulcerative dermatosis in Shetland Sheepdogs and Collies is an auto-
immune disorder. Therefore, some authors believe that a more appropriate name for this condition
would be vesicular cutaneous lupus erythematosus.

17. What are the clinical signs for idiopathic ulcerative dermatosis in Shetland Sheepdogs
and Collies?

Skin lesions develop in middle-aged to older dogs. Although this condition has been
reported in Collies, it appears to be more prevalent in Shetland Sheepdogs. No sex predilection
occurs but skin lesions will recur or get worse when intact female dogs are in estrus. These skin
lesions are very painful when they become secondarily infected.

18. What types of skin lesions are associated with idiopathic ulcerative dermatosis?
The initial lesions are vesiculobullous lesions, which can coalesce and ulcerate. The lesions
tend to have distinct borders between normal and abnormal skin.

19. Where are the lesions located?

The lesions of idiopathic ulcerative dermatosis are most commonly located in the groin and
axillary regions. Other lesion locations include the eyelids, pinnae, oral cavity, external genitalia,
anus, and footpads.

20. How do you diagnose idiopathic ulcerative dermatosis?

A biopsy of the skin is the only way to diagnose idiopathic ulcerative dermatosis. A skin
biopsy specimen shows hydropic degeneration of basal cells and extensive individual
keratinocyte apoptosis, which extends into the stratum spinosum. In severe cases, blisters will
form at the dermoepidermal junction. In the dermis, there is superficial perivascular to partially
lichenoid dermatitis. Interface folliculitis is often present with no follicular atrophy.

21. How do you treat idiopathic ulcerative dermatosis?

The cyclic nature of this disease makes it difficult to manage. Sunlight and trauma can
exacerbate skin lesions. Therefore, affected dogs should be protected from these situations. If a
secondary infection occurs, these dogs need to be treated with antibiotics. Glucocorticoids with
or without azathioprine, a combination of tetracycline and niacinamide, and vitamin E and
pentoxifylline have all been reported to be effective.

22. What is canine benign familial chronic pemphigus?

Canine benign familial chronic pemphigus is a defect in the skin that causes problems with
cellular cohesion among skin cells (keratinocytes) (Figure 14-4). Because of this lack of cellular
cohesion, vesiculobullous lesions develop easily when the skin is traumatized. The exact skin
defect is not known but it is thought to involve the desmosomes.

23. Are there any breeds of dogs that are predisposed?
Canine benign familial chronic pemphigus has been reported in English Setters and their
crosses and Doberman Pinschers.

24. What is the mode of inheritance for this syndrome in dogs?
Canine benign familial chronic pemphigus has been found to be inherited in an autosomal
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Figure 14-4 Cytology preparation from a dog with pemphigus showing the presence of acantholytic
keratinocytes and neutrophils.

dominant fashion in English Setters and their crosses. The exact mode of inheritance in
Doberman Pinschers is not known.

25. What types of skin lesions are seen with canine benign familial chronic pemphigus?

Early skin lesions associated with canine benign familial chronic pemphigus are alopecia,
erythema, and slight scaling. As the disease progresses, these lesions show increased scaling and
crusting. With time these skin lesions can develop into plaques. Although vesicopustules or
vesiculobullous lesions can occur, they are rarely seen.

26. What are the locations of the skin lesions?
Lesions occur in dogs at about 6 months of age and occur over pressure points on the limbs,
on the ventral chest, or on the pinnae.

27. What is the best way to diagnose canine benign familial chronic pemphigus?

A skin biopsy is the only way to accurately diagnose canine benign familial chronic pemphigus.
Skin biopsy specimens show acanthosis with orthokeratotic and parakeratotic hyperkeratosis and
marked, diffuse, multifocal areas of acantholysis of the lower and middle portions of the
epidermis and follicular outer root sheath. The acantholysis is so marked that the appearance of
the affected epidermis appears similar to a dilapidated brick wall. Acantholytic dyskeratotic
keratinocytes may be visible.

28. How do you treat dogs with benign familial chronic pemphigus?

In humans, management consists of treating the secondary infections with or without topical
corticosteroids and avoidance of trauma. Because the lesions in dogs are asymptomatic and
localized, no treatment has been attempted.

29. What is mucous membrane pemphigoid?
This is an autoimmune vesiculobullous disorder that has been reported in a 1-year-old, intact
male Australian Shepherd.

30. What are the clinical signs associated with mucous membrane pemphigoid?
The one reported case of mucous membrane pemphigoid had a history of lethargy, lymph-
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adenomegaly, swollen joints, and fever, which resolved with trimethoprim-sulfamethoxazole
treatment. Several weeks after antibiotic treatment, generalized erythroderma developed that
progressed into vesicles, erosions, and crusts in the mouth, around the eyes and nose, and on
the ears.

31. How is mucous membrane pemphigoid diagnosed?

Mucous membrane pemphigoid is diagnosed with biopsy. On histopathology, large
subepidermal vesicles and focal neutrophilic subepidermal microabscesses are seen. With
immunohistochemistry staining, circulating IgG autoantibodies targeted against a 97-kD antigen
in the lower lamina lucidia are present.

32. How do you treat mucous membrane pemphigoid?

No treatment recommendations can be found in the literature. However, it would seem
reasonable that if the owner wanted to treat his or her pet then treatments used to treat other
autoimmune conditions can be tried.
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1. What breed of dog is affected by idiopathic cutaneous mucinosis?
Shar Pei

2. List some differential diagnoses for cutaneous mucinosis.
Shar Pei
Hypothyroidism
Acromegaly
Alopecia mucinosa
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3.

Miscellaneous Congenital and Hereditary Disorders

What are the clinical signs associated with idiopathic mucinosis?
Often, the animal has exaggerated skin folds, particularly on the head, ventrum, and limbs.

Additionally, vesicles composed of mucin may be seen.

4.

5.

6.

How do you diagnose idiopathic cutaneous mucinosis?

* Rule out other causes of mucinosis (particularly hypothyroidism).

¢ A skin biopsy should be done to rule out other depositional diseases (i.e., collagen, etc.).

» Skin histopathology is consistent with excessive mucin in the dermis and there are no
other significant abnormalities.

e Thick, clear, sticky material can be removed from the vesicles.

How would you treat idiopathic cutaneous mucinosis?

* This is a cosmetic disorder that does not require treatment.

* Some dogs have been reported to “outgrow” the disorder, with its resolving around 2 to
5 years of age.

* Prednisone can be used to decrease mucin deposition (e.g., 2.2 mg/kg orally every 24
hours for 6 days, then taper over 1-2 months).

What is congenital hypotrichosis?
Congenital hypotrichosis is a disorder that occurs as a result of an ectodermal defect. In

some animals, only the hair follicles are affected, whereas others also have abnormal dentition or
tear production.

7.

8.

List dog and cat breeds that have been affected by congenital hypotrichosis.

Dogs: American Cocker Spaniel, Belgian Shepherd, German Shepherd, Poodles, Whippet,
Beagle, French Bulldog, Rottweiler, Yorkshire Terrier, Labrador Retriever, Bichon Frise,
Lhasa Apso, Basset Hound

Cats: Birman, Burmese, Siamese, Devon Rex

What is the age of onset of alopecia in animals with congenital hypotrichosis?
Most animals are born with alopecia, which may progressively worsen over a few months.

Some animals are born with a normal haircoat that is lost within a few weeks to months.

9.

10.

11.

Is there a gender predilection for congenital hypotrichosis?
Male dogs appear predisposed, but there is no apparent gender predilection in cats.

What is the typical pattern of alopecia in animals with congenital hypotrichosis?
Alopecia of the temporal region, ear pinnae, caudal dorsum, and entire ventrum (Figure 15-1).

How is congenital hypotrichosis diagnosed?
A diagnosis can be made based on history, clinical signs, and skin histopathologic findings

(decreased number or small hair follicles, decreased number or small sweat and sebaceous glands,

and

arrector pili muscles). If the history is not known, tests to rule out endocrinopathies

are indicated.

12.

13.

What breed of dog is affected by lethal acrodermatitis?
Lethal acrodermatitis is an autosomal recessive syndrome that affects Bull Terriers.

Although the cause of lethal acrodermatitis is not known, what common feature is
involved in the pathogenesis of the disease?
Bull Terriers with lethal acrodermatitis have abnormal zinc and copper metabolism, but do

not respond to high-dose zinc therapy.
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Figure 15-1 A dog with congenital hypotrichosis. Note the alopecia of the temporal region, ear pinnae,
caudal dorsum, and ventrum.

14.

15.

Describe the clinical symptoms of lethal acrodermatitis.

Onset noted at an average of 7 weeks of age

Skin pigmentation is lighter than normal (Figure 15-2)

Weakness

High-arched palate makes it difficult to suckle and eat (“messy eaters”)

Retarded growth, skeletal deformities (vertebral abnormalities, abnormal skull and
carpus)

Splayed digits with flat feet

Paw pads are hyperkeratotic and may fissure (Figure 15-3)

Ulcers and crusts occur primarily on the face and paws, but can occur anywhere
Paronychia and onychodystrophy

Secondary cutaneous infections (bacterial folliculitis, Malassezia yeast dermatitis,
Candidiasis, dermatophytosis)

Diarrhea

Respiratory infections

May have ocular abnormalities (cataracts, persistent pupillary membranes, corneal opacities)

How is lethal acrodermatitis diagnosed?

Consistent clinical signs in a Bull Terrier puppy

Skin biopsy specimen shows diffuse and marked parakeratotic hyperkeratosis, crusts,
hydropic degeneration of keratinocytes in the upper epidermis, intraepidermal pustules,
superficial perivascular dermatitis

Serum zinc or copper is low or normal

No classic complete blood cell count, biochemistry, or urinalysis changes
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Figure 15-2 Two Bull Terrier puppies with lethal acrodermatitis. Note their light haircoat, stunted
growth, and splayed feet.

Figure 15-3 Hyperkeratosis of the paw pads in a Bull Terrier puppy with lethal acrodermatitis.
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16. What is the average survival time for a puppy with lethal acrodermatitis?
7 months

17. List treatment recommendations for a Bull Terrier with lethal acrodermatitis.
» Treat secondary bacterial or yeast infections
* Try zinc supplementation
e Recommend against breeding the dam, sire, and littermates

18. Describe canine acral mutilation syndrome?
Canine acral mutilation syndrome is a rare sensory neuropathy, in which affected dogs mutilate
their extremities. The disorder is probably inherited in an autosomal recessive manner.

19. What breeds of dogs are affected by canine acral mutilation syndrome? Is there a
gender or age predilection?
Breeds: German Shorthaired Pointer, English Springer Spaniel, English Pointer
Gender: no predilection
Age: 3-5 months old

20. List the clinical signs in a puppy with acral mutilation syndrome.
o Affected puppies may be smaller than littermates.
* The puppies chew and lick their paws.
* Paws may be swollen with ulceration and paronychia (Figure 15-4).

Figure 15-4 Self-induced ulceration and partial amputation of the digits in a puppy with acral mutilation
syndrome.

* Autoamputation of the digits may occur.

» There is a loss of temperature and pain sensation in the paws, and possibly in the proximal
legs and trunk.

e The hindlimbs are often more severely affected than the forelimbs.

* Dogs have normal proprioception, tendon reflexes, and motor functions.
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21. How is acral mutilation syndrome diagnosed?

A presumptive diagnosis of acral mutilation syndrome can be made based on the breed,
clinical signs, and history. Histopathology of the nerve tissue (typically performed at necropsy)
provides a definitive diagnosis.

22. Are there any treatments available for acral mutilation syndrome?

Attempts to prevent self-mutilation (Elizabethan collars, bandages, sedation) are often
ineffective. Most of these animals are euthanized. Be sure to inform the owners that the dam, sire,
and littermates should not be bred.

23. What is the cause of persistent scratching in Cavalier King Charles Spaniels?
Cerebellar tonsil herniation with syringomyelia (may be similar to Chiari type 1 malformation
in people).

24. How old are the dogs that are affected by persistent scratching in Cavalier King
Charles Spaniels?
These dogs are typically 6 months to 2 years old when the pruritus is first noticed.

25. What is the distribution of scratching in Cavalier King Charles Spaniels with
persistent scratching?
These dogs have pruritus over the neck or shoulder area.

26. How do you diagnose a Cavalier King Charles Spaniel with persistent scratching from
cerebellar herniation?
* Rule out other causes of pruritus.
* Magnetic resonance imaging of the brain.

27. Is there a treatment available for Cavalier King Charles Spaniels with persistent
scratching?
 Surgical correction of the herniation should help.
e Some dogs have been treated with dexamethasone or acetazolamide.
¢ In some dogs, treatment is not necessary.

28. What is urticaria pigmentosa?

Urticaria pigmentosa is a rare cutaneous manifestation of systemic mastocytosis (mast cell
hyperplasia that can affect any organ). It has been reported in the dog and cat (Sphinx, Devon
Rex, Siamese breeds of cats).

29. What clinical signs are consistent with urticaria pigmentosa?
Multifocal macules, papules and crusts on the head, face, neck, and ventrum. Often these
lesions are asymptomatic.

30. Can you treat animals with urticaria pigmentosa?

Yes, Siamese and Sphinx cats have reportedly responded to corticosteroid and antihistamine
administration. Be sure to rule out all other diseases (particularly miliary dermatitis and the
associated underlying causes).

31. Cutaneous and renal glomerular vasculopathy (CRGV) has been reported in which
dog breed?
Primarily Greyhounds, but it is uncertain as to whether there is truly a genetic predisposition
to CRGV. Recently, CRGV was reported in a Great Dane.
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32. What is the nonprofessional’s term for CRGV of Greyhounds?
Alabama rot.

33. What is the proposed etiologic agent of CRGV of Greyhounds?
Shiga-like toxins from Escherichia coli, possibly from eating raw meat.

34. Describe the clinical signs associated with CRGV of Greyhounds.
Systemic signs in approximately 25% of affected dogs:
* Pyrexia
* Anorexia, vomiting, and diarrhea
e Lethargy
* Polydipsia, polyuria
e Ascites, ventral edema
e Acute renal failure, possibly with anuria or oliguria
Cutaneous signs:
* Well-demarcated ulcers on the limbs (especially hindlimbs), and occasionally on the trunk
 Pitting edema of the limbs
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Section IV
Parasitic Skin Diseases

16. ARTHROPOD PARASITES
Robert Kennis, DVM, DACVD

1. How are arthropods different from insects?
Insects have three pairs of legs, three segments (head, thorax, abdomen), and wings.
Arthropods have four pairs of legs, with the head and thorax, or the head, thorax, and abdomen

fused together. No wings are present on arthropods.

2. What is the importance of Dermanyssus gallinae to small animals?

This is a bird and poultry mite that may parasitize small animals. Exposure is usually
associated with aviaries or chicken coops. Only the larval forms of the mite will feed on animals.
After consuming a blood meal, the larvae appear red. The mites may cause clinical symptoms
associated with pruritus. Diagnosis is usually easy using tape preparations. Treatment involves
avoidance of the source of the mites.

3. Give the name, regional distribution pattern, and clinical findings associated with the
cat fur mite.

The cat fur mite is Lynxacarus radovsky (Figure 16-1). It has been reported as parasitizing

domestic cats in Hawaii, Texas, and Florida. The clinical findings are usually mild and include

Figure 16-1 Lynxacarus radovsky, the cat fur mite.
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increased scale, alopecia, and pruritus. It is uncommon to find these mites on normal healthy cats.
The fur mites are host-specific and non-zoonotic.

4. Describe the life cycle of chigger mites; include clinical findings associated with
parasitism.

Harvest mite is a synonym commonly used to describe these mites. Only the larval stage is
parasitic because the adult mites feed on decaying vegetation. The eggs are laid in the soil and
hatch into six-legged larvae. Larvae are red or orange and can be seen with the naked eye. After
feeding, they drop to the ground and molt to become nymphs and later adults. They can parasitize
a myriad of mammals including humans. Bites can be pruritic or non-pruritic; papules, pustules,
crusts and scaling may ensue. Trauma-induced alopecia is usually present in animals with pruritus.
Identification of the mites can be made using skin scrapings or tape preparations for microscopic
evaluation. Chiggers are most common in the late summer and early fall seasons. Keeping the
pets from roaming infested environments is the best preventative. Killing the larval mites is
usually easy with commonly used topical insecticides approved for dogs and cats.

5. What is the life cycle of the common ear mite Otodectes cynotis?

The life cycle is completed in about 3 weeks. An understanding of the life cycle is important
for treatment purposes. Eggs hatch in less than 1 week into the six-legged larval stage. The larva
feeds for about 1 week and then hatches into a protonymph, which has eight legs. The protonymph
molts into a deutonymph which is sexually undetermined. An adult male nymph approaches the
deutonymph and attaches end to end. If a female mite is produced, copulation occurs and she
becomes egg-bearing. If a male mite is produced after attachment, then there is no physiologic
consequence and they are free to attach to another deutonymph.

6. Give three reasons for the diversity of clinical symptoms associated with ear mite
infestations.

1. Ear mites are surface feeders and may be irritating. As inflammation ensues due to
localized trauma, there are increases in the amount of sebum produced along with blood
and ear mite feces, creating an occlusive otitis externa.

2. The host may produce antibodies against mite antigens, leading to hypersensitivity reactions.

3. Ear mites are not always confined to the ear canal. On cats, ear mites may be found on
the back feet and claws due to scratching the ear canals. On dogs, the mites may be
present on the face and neck and occasionally the posterior half of the body. Ectopic
mites may or may not be associated with pruritus.

7. List the two common species of house dust mites and give a brief description of their
clinical significance.
The two common species are Dermatophagoides pteronyssinus and D. farinae. They are
present in the environment and their exoskeletons and feces may be responsible for inducing
hypersensitivity reactions in dogs and cats (and humans).

8. What are the common species of Cheyletiella mites?

There are three common species of Cheyletiella mites. Each has its own preferred host but
may parasitize other species. All Cheyletiella mites have zoonotic potential. C. yasguri is the
canine mite, C. blakei is the feline mite, and C. parasitovorax is the common rabbit mite. These
are large surface-dwelling mites that feed on surface debris and are sometimes referred to as
walking dandruff. They are obligate parasites that do not live for extended periods off the host.
Because these mites move about, they tend to be highly contagious among in-contact animals.
The clinical symptoms are variable, although pruritus is usually present. Scaling is frequently
present with a dorsal distribution pattern. With continued exposure, a hypersensitivity reaction
may occur that is associated with intense pruritus.
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9. Describe the different methods for identifying Cheyletiella mites or their eggs.

Cheyletiella mites lay their eggs on the hair shaft. These nits resemble lice eggs and must be
differentiated from them for successful treatment. The eggs of Cheyletiella are smaller and more
loosely attached to hairs compared to the firmly cemented hairs of lice. There are several
diagnostic methods that are available to detect adult mites on animals. More than one should be
used to achieve an accurate diagnosis because any diagnostic tool may yield false-negative
results. A handheld lens may be all that is necessary to see the mites on the skin surface. Acetate
tape—collected samples are a useful diagnostic method for finding the mites or eggs. Plucked hairs
placed in mineral oil (trichogram) may lead to the demonstration of eggs. A fecal examination
can be very useful in cats as they tend to groom the eggs and mites off the body. The single most
useful diagnostic tool is the flea comb. Large amounts of scale can be collected and deposited
onto a glass slide, coated with mineral oil, for microscopic evaluation. Broad, superficial skin
scrapings may also be beneficial. Unfortunately, clipping the hair may be necessary to obtain
successful scraping samples. Because this is a contagious problem, all contact animals,
symptomatic or not, should be evaluated. I prefer to treat all contact animals.

10. List the common names sometimes used to describe demodicosis.
Demodectic mange, red mange, and follicular mange are all common names for
demodicosis.

11. What are the four life stages of Demodex canis, and why is it clinically important to be
able to differentiate these stages?

The life stages consist of egg, larva, nymph, and adult. The larval stage contains three pairs
of legs and the nymph has four pairs of legs. The adult stage also contains four pairs of legs. It is
clinically important to identify the life stages to monitor the success of treatment. Demodicosis
can be a very difficult disease to resolve. Once treatment is instituted, skin scrapings should be
evaluated monthly. If it is becoming apparent that there is a prevalence of juvenile stages, then it
may be appropriate to assume that the mites are reproducing in spite of treatment. It can also be
assumed that the survivors may be developing resistance to the treatment. Modification of the
treatment may be indicated. Besides evaluating for juvenile stages, it is important to identify
whether the mites are alive or dead. Live mites may indicate the need to modify the treatment
protocol.

12. How do dogs get Demodex mites?

Demodex mites are a part of the normal flora of the skin and ear canals. Mites are transferred
from the bitch to offspring within a few days of birth. Demodex mites are first found on the muzzle
and feet due to close contact with the dam during nursing. Lesions beginning on the muzzle and
feet are a common distribution pattern in those dogs developing manifestations of demodicosis.
No mites are present on dogs born by cesarean section and isolated from the mother and
littermates. Likewise, stillborn puppies do not have Demodex mites.

13. What are the common clinical findings associated with localized demodicosis in the dog?

Although there are no finite definitions for what constitutes a localized form of demodicosis,
a reasonable starting point includes lesions that can be easily treated with topical spot treatment.
In general, the lesions begin when the dog is younger than 2 years of age. Alopecia with inflam-
mation occurs most commonly. As the hairs fall out, comedones (plugged hair follicles) may
develop. Papules, pustules, and epidermal collarettes may also be present. The lesions associated
with localized Demodex are usually not pruritic. However, if a bacterial infection is also present,
then pruritus may occur. Because the differential diagnoses for these clinical symptoms include
bacterial infection (bacterial folliculitis), dermatophytosis, and demodicosis, a skin scraping,
cytology, and fungal culture must be performed. It is not uncommon for more than one of these
clinical problems to be present concurrently in a young dog.
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14. Generalized demodicosis usually starts at less than 2 years of age. What is the clinical
significance of adult-onset, generalized demodicosis?

Adult-onset generalized demodicosis usually has an underlying cause. Endocrine disorders
such as hypothyroidism and hyperadrenocorticism must be ruled out. Medications that cause
immune suppression such as corticosteroids and antineoplastic drugs can also be an underlying
cause for the development of adult-onset demodicosis. It is important to remember that chronically
administered topical corticosteroids may cause enough immune suppression to be the cause of
generalized demodicosis. Malignant neoplasia is an additional differential diagnosis. All adult
dogs that present with generalized demodicosis should have appropriate laboratory blood work
to look for an underlying cause. In many cases, an underlying cause for adult-onset demodicosis
may not be found. This should not preclude treatment.

15. Why does demodicosis develop in some dogs and not in others (even among littermates)?

A simple answer to this question does not exist. The prevalence of demodicosis in certain
breeds, and the fact that avoidance of breeding affected dogs decreases the prevalence of disease,
has led to the suggestion that this problem is an autosomal recessive disorder; however, while the
predisposition to develop demodicosis is likely hereditary, the actual development of clinical
disease may involve multiple factors (i.e., multifactorial). It has been shown that dogs with
pyoderma and Demodex produce serum factors that are immune suppressive, thereby propagating
the problem. One hypothesis is that affected dogs have a specific T-cell defect leading to an
insufficient cell-mediated delayed hypersensitivity response against Demodex mites. Ongoing
research is being performed to further clarify these questions.

16. What are the advantages and disadvantages of the various diagnostic methods used to
identify Demodex mites?

The most commonly used diagnostic procedure to look for Demodex is the deep skin
scraping. The advantage is that it is quick and easy. The disadvantages include minor discomfort
to the patient and the likelihood of a false negative scraping in chronically inflamed or lichenified
skin. Plucking hairs for a trichogram is another diagnostic method. The advantage is that it is
quick and easy and not as messy as a skin scraping. The disadvantages include the fact that there
may not be any hairs to pluck in a chronic Demodex lesion and there is some discomfort to the
patient. Performing a biopsy is a very important procedure, especially in chronically inflamed
tissues. The disadvantages include the cost of the procedure, the time (shipping and handling) to
get results, and the necessity of using localized or generalized anesthesia. In cases where
Demodex mites are suspected yet not supported by trichogram or deep skin scrapings, doing a
biopsy is an extremely useful procedure. Many of these cases are complicated by deep bacterial
infections which should be evaluated by bacterial culture and sensitivity testing. Taking an extra
skin biopsy and submitting it for macerated tissue culture is the optimum method of obtaining
samples for culture of deep infections.

17. What are the two major species of feline Demodex mites? How do they differ in their
clinical presentation?

The two major species of feline Demodex mites are Demodex cati (Figure 16-2) and Demodex
gatoi (Figure 16-3). Demodex cati is a long slender mite that resembles Demodex canis. These
are follicular mites so the clinical symptoms include alopecia and occasionally comedones.
Pruritus is not a common feature of this species of Demodex. The identification of D. cati should
prompt a search for an underlying cause of the problem. Immunosuppressive diseases (feline
leukemia, feline immunodeficiency virus), hyperthyroidism, neoplasia, or other chronic wasting
diseases such as feline infectious peritonitis should be considered. These mites are usually
associated with older cats unless one of the aforementioned immunosuppressive viruses is present.
Demodex gatoi is a short “stumpy” appearing mite. These mites are surface dwelling, living in
the epidermal pits. Usually, cats infested with D. gatoi present with a chief complaint of pruritus.
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Figure 16-3 Demodex gatoi in a skin scraping from a cat with pruritus and symmetric alopecia.

Because cats that are pruritic tend to groom in a symmetric manner, they may present with
symmetric alopecia resembling an endocrinopathy. D. gatoi is contagious and all cats in the
household must be treated. It is possible to have asymptomatic carriers. When looking for either
species of mite, it is important to use the correct technique. Demodex cati is a follicular mite, so
deep skin scrapings are appropriate. D. gatoi is a surface mite, so broad superficial skin scrapings
are needed. When evaluating for asymptomatic carriers of D. gatoi, clipping the hair before scraping
may be necessary.

18. Describe the clinical symptoms of dogs infested with Sarcoptes scabiei var. canis.
The chief complaint is intense pruritus. The initial distribution pattern of pruritus includes
the elbows, hocks, and ears; especially the margins of the ears. Over time, the distribution pattern
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will include the entire ventrum and sometimes the face. Dogs with scabies usually are not pruritic
on the dorsum. Scabies has been described as a rash that itches. Intense erythema may be present
as a primary lesion. As the animal traumatizes the lesion, excoriations, increased scale (seborrhea),
lichenification, hyperpigmentation, and secondary pyoderma may occur.

19. How long does it take for clinical symptoms to develop once a dog is exposed to scabies
mites?
The incubation period is unknown. Most dogs that are infected will begin itching within a
few days, but the symptoms are mild. Three to 4 weeks later, intense pruritus develops, suggesting
a delayed hypersensitivity reaction.

20. What are the diagnostic methods available to diagnose scabies mites?

The diagnostic method of choice is multiple superficial skin scrapings. It is common to scrape
dozens of locations and not recover any mites or eggs. A single mite or egg is diagnostic for
scabies. In many cases, the diagnostic method may be response to treatment using an avermectin
drug highly effective in the treatment of scabies. Enzyme-linked immunosorbent assay (ELISA)
testing for antibodies in serum to scabies mites has been evaluated from a research standpoint but
commercial testing is not currently available in the United States. An argument against using
ELISA testing is that it may be cheaper to treat based upon clinical symptoms and history.
Nonetheless, a diagnosis can help with prognosis and zoonotic concerns.

21. Feline scabies is associated with the mite Notoedres cati. What clinical features make it
different than scabies in a dog?

Feline scabies infestations are commonly associated with pruritus, scaling, and crusting of
the head and face. Superficial skin scrapings tend to recover myriads of Notoedres mites. Because
of the prevalence of mites, it is common for all in-contact animals and humans to be infested. Dogs
tend to harbor fewer mites, making them less likely to spread the mites throughout the household.

22. What are the common ticks that affect dogs and cats?

Ticks are generally divided into soft ticks and hard ticks. Argasid (soft-bodied) ticks are
considered to be more primitive, produce fewer offspring, and inhabit the dens or kennels of the
host. Ixodid (hard-bodied) ticks are highly parasitic and infest the open habitat of the host.

Otobius megnini is the only soft-bodied tick of importance to small animals. It is commonly
known as the spinous ear tick. The clinical symptoms associated with this tick range from
asymptomatic infestations to clinical otitis externa with concurrent pruritus.

Rhipicephalus sanguineus is known as the brown dog tick. It can survive inside kennels and
homes, leading to potentially severe infestations. The dog is the primary host but it may parasitize
other species.

Dermacentor variabilis is known as the common dog tick. It is commonly found along the
Atlantic Coast region. Although the principal host of the adult tick is the dog, the principal host
of the juvenile tick is the mouse.

Dermacentor andersoni (Rocky Mountain wood tick), Dermacentor occidentalis (West
Coast tick), Ixodes scapularis (black-legged tick), Ixodes dammini (deer tick), and Amblyomma
maculatum (Lone Star tick) are ticks that have been known to parasitize dogs and cats. They may
be locally important and may transmit a variety of bacterial, protozoal, and rickettsial diseases.

23. Describe the general life cycle of hard-bodied ticks.

The life stages consist of egg, larva, nymph, and adult. Most ticks require three separate
hosts, but a tick may complete its cycle on a single mammalian species. The larva and nymph
feed for several days before dropping off to molt. Off-host time periods are variable and may last
several months. The adult can lay several thousand eggs at one time and may live for over 1 year.
In general, the life cycle is completed in 1 year.
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24. What are the common diseases transmitted by ticks?

Ticks are responsible for transmitting several rickettsial, bacterial, and viral diseases and can
also cause tick paralysis. Ehrlichia canis, Rocky Mountain spotted fever, anaplasmosis, Babesia,
tularemia, and St. Louis encephalitis may also be encountered. Species of Ixodes ticks transmit
Borrelia spp., the bacterium responsible for causing Lyme disease.

25. What are the clinical symptoms associated with venomous spider bites?

Brown recluse spider bites are frequently associated with pain and tissue necrosis. It is
difficult if not impossible to prove the true etiology of many lesions resulting from spider bites.
Risk factors for potential exposure may help to rule in spider bites as a cause of the necrosis. It
is advisable to collect a biopsy skin sample from affected tissues. Important differential diagnoses
include other venomous creatures such as snakes, scorpions, and lizards as well as caustic,
chemical, or thermal burn, vasculitis, bacterial pathogens, and adverse drug reactions.
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1. What is an insect?

An insect is a type of arthropod. Insects are a very large, varied group of animals containing
more than 800,000 species. More specifically they have three body segments and three pairs of
legs, although some insects have lost one or two pairs of legs and replaced them with wings (for
example, cockroaches, ladybugs, ants, bees, wasps, moths, butterflies, fleas, flies of all kinds, and
beetles). Some of the other chapters address dermatosis related to insects such as fleas, other
arthropods, and suspected allergic manifestations of these such as canine eosinophilic furunculosis
and flea allergy dermatitis.

2. What types of reactions are seen with insect allergy?

Reactions can result from either direct tactile stimulation of the insect, pain or irritation from
insect bite/sting, or from an allergic reaction triggered by insect antigens (substances capable of
eliciting an allergic reaction). Behaviors triggered by insects can include pruritus, irritation, or
restlessness. Other clinical manifestations include those resulting from allergic reactions: urticaria
(hives), angioedema (regional swelling), anaphylaxis (uncommon to rarely seen cases), and inflam-
mation (often evidenced by pruritus, erythema and warm skin). Allergic reactions may be
localized to the area where the insect exposure occurred, or may be seen as systemic reactions.
Specific diseases that may result from insect exposure include eosinophilic furunculosis of the
face and feline mosquito bite hypersensitivity. More difficult to classify nonspecific clinical signs
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such as restlessness and itching can be confused with other types of allergic disorders such as
food allergy and atopy, or even bacterial and fungal infections.

3. Should insects be expected to be found in conjunction with the allergic reaction?
While finding an insect helps in making a definitive diagnosis, it is not always possible to
find one. A very small number of insects or small amount of antigen may be sufficient to trigger
an allergic reaction in a sensitized animal. In these cases the insects may not be seen. Many cases
of insect allergy are only tentatively diagnosed, and further evidence for the diagnosis is based
on response to insecticidal therapy, that is, when insecticidal control measures are taken the
reactions are minimized, and symptoms return when these measures are stopped or reduced.

4. Do the insects always have to bite to cause allergies?

Not necessarily. Non-biting insects such as cockroaches, moths, and flies may cause allergies
by other mechanisms. Body parts or shed material from the insects may serve as environmental
allergens and cause a reaction in the same way that pollens trigger allergies (through inhalation
or direct cutaneous absorption).

Many studies of allergies in humans have shown reactions to cockroaches and caddis fly
wings. Butterfly, moth, housefly, and honeybee body dust provocation test reactions have been
detected in rare cases of occupational allergies. In entomologists, occupational arthropod
dermatitis may occur in as many as one third of workers.

These studies have not been replicated in dogs and cats, so the definitive cause and effect is
still speculative. However, because of their inquisitive nature in chasing “bugs,” dogs and cats
may have higher exposure rates than humans.

5. Can insect allergies be controlled by using insecticides and insect repellents?
Insecticides and repellents may help with allergies resulting from insect bites. If allergies are
due to inhalation of insects or contact with insect parts, then repellents and insecticides may not
be as helpful. Also, treating one time is rarely enough to solve the problem. Insecticides and
repellents have a finite functional time span and need to be reapplied to the pet and environment
on a regular basis.

6. Can the topical spot-on products be used to control insects?

Several types of these products are available on the market. Some have been well tested, and
others have very limited information. Fipronyl and imidocloprid are well-tested adulticides; the
insects must come into direct contact with these ingredients before the products work to kill the
insect. This may allow some insects enough time to bite the host (thus producing the allergic
reaction). Combination products, for example imidocloprid and permethrin, are new and may be
more helpful in preventing bites because the permethrin component has a repellent activity.

7. How much do we really know about insect allergies in dogs and cats?

Flea allergy has been well studied, but allergies to other insects are less well understood.
Mosquito bite hypersensitivity in cats has also been well documented, but there is less information
available about allergies associated with non-biting insects. One study from California showed
that 5% of atopic dogs had reactions only to insects, and not to pollens, fleas, or dust mites.
Clinical signs in these dogs resembled those of atopic dermatitis. Many studies have been done
in allergic humans to correlate insect antigens with allergic disease; however, these types of
studies have not yet been performed in cats and dogs.

8. Do insect growth regulators (IGRs) have any effect on insects other than fleas?
This depends on where the insects are reproducing. These products affect the life stages
before the adult form. If IGRs are used in the areas where the development is occurring, then
they will halt the life cycle. However, IGRs will not have any effect on the adult mosquito, for
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example, if the IGR is being used in the home and the mosquitoes are reproducing in some area
outside. Care must also be taken so that non-pesky insects are not harmed. Not all insects are bad,
and some of these chemicals may kill “good” insects too. Manufacturer’s guidelines must be
adhered to.

9. Which diseases are most commonly seen in conjunction with insect transmission?

Insects can transmit diseases as well as produce allergic disease. In the United States,
heartworm disease is the most widespread insect-borne disease in dogs. More recently West Nile
virus has emerged as a new, but still rare, insect-transmitted disease in companion animals. The
virus is obtained by mosquitoes feeding on infected wild birds. The infected mosquitoes then bite
and transmit the disease to humans and animals. Immunocompromised and sick animals are
likely to be at higher risk of clinical disease, but because this is a newly described disease in
domestic animals and is still rare, it has not yet been fully described.

10. How is pediculosis diagnosed?

* Pediculosis, lice infestation, may not always be easy to diagnose. Lice are contagious
between individuals of the same species, but are very species-specific, so do not transfer
among dogs, cats, and humans. Within the species, individual response to pediculosis may
vary considerably. Some individuals may appear asymptomatic (although there are
probably lice present), and others may appear with severe dermatitis. This variation
in reaction may be explained by hypersensitivity. It can be helpful to examine the
“asymptomatic” individuals, because the lice may be more easily identifiable on them.

¢ Diagnosis may also be difficult, because the biting lice move very rapidly, and may be
difficult to find and capture. However, the sucking lice are slower and are easier to “catch
and identify.” Acetate tape may be the easiest method for their capture, by actually adhering
them to the sticky surface of the tape. Identification can be done by visualization under
low power on a standard microscope. Often lice infestation can be indirectly diagnosed by
noting eggs cemented onto hairs. Cheyletiella mites also cement their eggs to the hair shafts,
so these may be confused. Eggs are cemented onto the proximal region of the hair shaft and
then move distally with the hair growth. This may be helpful as an indicator of treatment
success as fewer eggs are noted on the proximal portions of the hair (Figures 17-1 and 17-2).

Figure 17-1 Small lice eggs cemented onto hair shafts of a dog.
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Figure 17-3 Feline mosquito bite hypersensitivity on the sparsely haired skin.

11. How long can lice survive off the host?

There are two classes of lice: biting and sucking. The sucking lice (Anoplura) are obligate
parasites that feed on their hosts by taking regular blood meals. These lice do not survive well off
the host more than 24-36 hours. The biting lice (Mallophaga) are not blood feeders—they feed
on dead skin and fragments of hair or feather. Adult life span can vary from 1 to several months.
Lice can be transferred by fomites (e.g., grooming equipment); direct contact with an infected
animal may not be necessary for the spread of lice.

12. How is mosquito bite hypersensitivity in cats diagnosed?

This disease is definitively diagnosed based on skin biopsy. Clinical signs may provide a
tentative diagnosis. An affected cat is bitten by a mosquito and lesions proceed to develop at the
bite site. Lesions progress from wheals to papules to papulocrustous lesions. These lesions are
usually located on the face and pinna (since these are sparsely haired regions), but may occur on
any site where the mosquito bites, including the footpads. The lesions are variably pruritic among
individuals. An affected cat may redevelop lesions if bitten by mosquitoes in the future. Indoor-
only cats may also be affected if mosquitoes make their way into the home (Figures 17-3 and 17-4).
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Figure 17-4 Normal hair regrowth after recovery of same cat as in Figure 17-3.

13. How are insecticides used to control biting insects?

This depends on the insecticide. The only insecticides that are repellent are pyrethrins,
permethrins, DEET, and Avon Skin-So-Soft. These vary in their toxicity, ability to repel, and
concentration needed to be effective. Pyrethroid-type insecticides are not stable in sunlight;
therefore, they need to be applied more frequently. Pyrethroids are classified into four generations
with the later generations being more UV-resistant. DEET is considered potentially toxic; there-
fore, its use in domestic animals is not encouraged. Insecticides should be reapplied according to
manufacturer’s instructions.

14. If only one animal in a group is affected, can an insect problem be ruled out?

Disorders relating to insects cannot be eliminated, especially because if that one animal is
hypersensitive to the insects, very little exposure may be necessary to produce clinical signs. The
role of the other animals may be very important because if they are sustaining or harboring insects
(for example, the nonallergic dog may be a source of fleas, yet have few if any clinical signs
because it is not hypersensitive to flea bites). In cases where other animals harbor insects, the
clinical signs of the affected animal will not subside unless ALL the animals in the group are
treated. This scenario extends to insects other than fleas and should be kept in mind. The allergic
animal may also not have the insects easily identifiable (findable) because very small numbers
may cause the hyper-reactive skin.

15. What if the owners will not believe that insect hypersensitivity is the problem and are
unwilling to follow through with therapy?

Owners may be very difficult to convince of the importance of insecticide therapy because
they may not be willing to believe there is a problem unless they see large numbers of insects.
Some owners are also intimidated by the amount of work and cost involved in needing to treat all
animals, especially if there are several in the household, as well as the environment which may
also need to be treated. The importance of thorough treatment cannot be overemphasized. As with
all allergies, elimination of contact with the offending antigen is the ideal, yet often unattainable
goal. In the case of insect hypersensitivity, this may actually be attainable, but if therapeutic trials
are not complete and thorough, then this disease may go undiagnosed and the owners may end
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up spending large amounts of money on incorrect diagnoses. On the other hand, if insecticide
control is done properly, and response is favorable, then this may be a simple management tool
for their pet.

Some owners may understand this once it is explained to them. Another less conventional
approach may be to explain to the owner that they may be right, that insect hypersensitivity may
not be the problem, but that the only way that they can prove this is to treat the pets and the
environment thoroughly and thereby prove that insects were not the problem.
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18. HELMINTH DERMATOSES
Randall C. Thomas, DVM, DACVD

1. What are helminth dermatoses?

Helminths are worm-like parasites that include the cestodes (flat or tapeworms) and
nematodes (roundworms). These parasites may be common parasites of the dog and cat, but they
are uncommon causes of skin disease. Most cases of helminth dermatoses in the dog and cat
occur as abnormal infestation (wrong host), abnormal migration (wrong route of migration), or
as a hypersensitivity reaction to the parasite.

2. What is dracunculiasis?

Dracunculiasis is primarily known as a disease of humans living in rural North Africa and
India. Dracunculus medinensis is the species that primarily affects humans, although it has also
been reported to occur in dogs, horses, cattle, and other mammals. Dracunculus insignis is a
common parasite of raccoons and mink in North America. It has occasionally been reported to
infest domestic dogs and other mammals.

3. What are the signs of dracunculiasis in the dog?

Infected dogs may present with single or multiple nodules on the limbs, ventral thorax and
abdomen, and head. These nodules may be pruritic or painful, and usually abscess or develop a
draining fistula over time. Generalized urticaria and pruritus or pyrexia may develop before
fistula formation. Adult female worms can sometimes be seen within or protruding from the
ulcerative lesion (Figure 18-1).

4. How do dogs become infested with D. insignis?
The intermediate host of D. insignis is a small crustacean copepod of the genus Cyclops.
These crustaceans have a wide distribution in fresh water. The crustacean ingests first-stage larvae
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Figure 18-1 Adult Dracunculus insignis being extracted from cutaneous nodule on a dog. (Courtesy
Rhonda D. Pinckney, DVM, PhD, College of Veterinary Medicine, University of Wisconsin, Madison, Wis.)

that have been released into the water. The larvae molt twice within the copepod to become
infective third-stage larvae. Dogs become infected by drinking water containing the Cyclops. The
infective larvae are released in the gastrointestinal tract and migrate throughout the body.

5. How long does it take for the dog to develop clinical disease?

Development of larvae into adult Dracunculus is thought to take 8-14 months. Once
fertilized, the females migrate to the subcutaneous tissues and form nodular lesions with shallow
ulcers. Exposure to cool water stimulates fistula formation and the female discharges first-stage
larvae into the water, completing the life cycle.

6. How is the diagnosis of dracunculiasis made in the dog?

Differential diagnoses for subcutaneous nodules include abscesses or other bacterial
infection, foreign body, fungal infection, immune-mediated nodular diseases, parasitic dermatoses,
and neoplasia. Visualization of the adult female within the nodule is highly suggestive. Cytology
from the nodule or draining tract reveals pyogranulomatous inflammation with first-stage larvae.
The larvae may be up to 700 um long, have striated cuticles, and have a prominent long and
pointed tail (Figure 18-2). Visualization of an esophagus within the larvae distinguishes them
from the microfilaria of Dirofilaria spp. or Dipetalonema spp. Histologic examination of excised
nodules will reveal pyogranulomatous to eosinophilic, nodular dermatitis and panniculitis with
both adult and larval parasites.

7. What is the suggested treatment for dracunculiasis in the dog?

Surgical excision of individual nodules is the treatment of choice. Although numerous
medical treatments have been investigated, none has proven reliable. In one dog with marked
D. insignis infestation, treatment with ivermectin, fenbendazole, and metronidazole did not result
in resolution of the infection. A study of Dracunculus-infected ferrets indicated that diethyl-
carbamazine, albendazole, ivermectin, and trichlorfon were all ineffective medical treatments.

8. What is Pelodera dermatitis?

Pelodera strongyloides is a free-living nematode, found in damp soil and decaying organic
debris. The larvae of these parasites are able to invade the skin of animals by direct contact. In
general, this is a disease of poor management. Dogs infested with Pelodera are kept in unclean
environments (usually on straw) that foster development of this parasite.
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Figure 18-2 Larva of Dracunculus insignis. Note striated cuticle, esophagus, and prominent tail. (Courtesy
Rhonda D. Pinckney, DVM, PhD, College of Veterinary Medicine, University of Wisconsin, Madison, Wis.)

Figure 18-3 Pelodera dermatitis in a mixed-breed dog. This dog was a stray, so its living conditions were
unknown.

9. What are the signs of Pelodera dermatitis?

Dogs infested with Pelodera (also called rhabditic dermatitis) typically have an erythematous
dermatitis with papules and traumatic alopecia. Pruritus is variable, but can be intense. Lesions
occur in the contact areas of the body, including the ventral abdomen and thorax, feet, legs, and
inguinal region. Secondary infection is often present (Figure 18-3).

10. How is Pelodera dermatitis diagnosed in the dog?

Pelodera dermatitis may be suspected based on the presence of appropriate clinical signs in
conjunction with poor living conditions. Damp straw or hay bedding is most commonly the
source. Other differential diagnoses include contact allergic or irritant dermatitis, sarcoptic
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mange, or other helminth dermatoses. Larvae can be visualized on skin scrapings from clinically
affected areas. Histologic findings include eosinophilic folliculitis and furunculosis with the
presence of nematode larvae within hair follicles and dermal pyogranulomas (Figure 18-4).

Figure 18-4 Pelodera larva within hair follicle in dog from Figure 18-3.

11. What is the treatment of Pelodera dermatitis?

This disease is easily treated once diagnosis is made. The parasite is responsive to scabicidal
dips, such as phosmet (Paramite) or lime sulfur. Ivermectin may also be an effective treatment.
Treatment of secondary bacterial folliculitis and furunculosis is also necessary. Lastly, but most
importantly, contaminated bedding materials must be removed from the environment to prevent
reinfestation.

12. Is Pelodera dermatitis a zoonotic disease?

Pelodera dermatitis has been reported to be a possible zoonotic disease, although this is
extremely rare. Because this is a disease of poor sanitation, it is just as likely that humans are
infected by contact with the infested environment rather than via direct infection from a dog.

13. What is hookworm dermatitis?

Hookworm dermatitis is a cutaneous reaction to the infestation and migration of the common
hookworms of the dog, Ancylostoma braziliense, A. caninum, and/or Uncinaria stenocephala.
Because these are normal parasites of the dog and cat, visible reaction to skin penetration is
usually absent. In some cases, a clinically evident dermatitis will develop. Cutaneous lesions may
be most frequently associated with U. stenocephala, but Ancylostoma spp. can also cause
hookworm dermatitis' Lesions start as a pruritic, papular dermatitis that may progress to a chronic
dermatosis if not recognized and treated.

14. How are dogs and cats exposed to hookworm larvae?

Dogs and cats may be exposed to hookworms by ingestion of or cutaneous penetration by
infective larvae. Hookworm dermatitis results from direct cutaneous contact with larvae-infested
soil. The larvae migrate through the skin via mechanical undulation. Skin lesions are thought to
result from a hypersensitivity to migrating larvae. Hookworm dermatitis is generally a disease of
poor sanitation and management. In most cases, dogs are kenneled on grass or dirt that is infested
with infective larvae. Sanitary conditions are typically poor.
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15. What are the clinical signs of hookworm dermatitis?

Hookworm dermatitis is a pruritic, papular dermatitis that is usually confined to the contact
areas of the body. These include the ventral abdomen and thorax, feet, legs, and inguinal regions.
With progression, there is generalized erythema and alopecia in clinically affected areas. The skin
over pressure points may become erythematous and lichenified. Initially, the footpads and inter-
digital spaces may have a soft, spongy appearance, but hyperkeratosis occurs with chronicity.
Paronychia and onychodystrophy, and interphalangeal arthritis may occur in chronic cases.

16. How is a diagnosis of hookworm dermatitis confirmed?

The distribution of lesions, history of poor management conditions, and presence of
hookworm eggs on fecal examination are highly suggestive of this disease. Differential diagnoses
include contact allergy or irritant dermatitis, demodicosis, dermatophytosis, Pelodera or other
helminth dermatoses. Migrating larvae are rarely seen on skin scrapings. Histologic lesions
include a hyperkeratotic to spongiotic perivascular dermatitis with a predominance of eosinophils.
Tracts left by migrating larvae may be evident, but the larvae themselves are rarely found.

17. What is the treatment of hookworm dermatitis?

As with Pelodera dermatitis, this is primarily a disease of poor management, so efforts
should be made to improve the overall hygiene of the kennel area. Routine use of anthelmintics
is helpful in decreasing the parasite burden in the environment. Secondary infections should be
treated with oral and topical antimicrobial agents. Chronic foot and claw lesions may require
long-term management. With appropriate anthelmintic therapy and removal from the infested
environment, most cases resolve within 2-3 weeks. Symptoms in chronic infections may take longer.

18. What steps can be taken to remove hookworm larvae from the grass or soil?

Ideally, dogs should be removed from areas with larvae-infested soil. If that isn’t possible,
the kennel/run area should be kept clean and dry, and feces should be removed daily to prevent
reinfestation. Occasional treatment of soil or gravel with 10 pounds of borax powder per 100 ft*
may decrease the larva burden. This, however, will also kill vegetation.

19. Is hookworm dermatitis a zoonotic disease?

Hookworm dermatitis in humans is called cutaneous larva migrans (CLM) or ‘“creeping
eruption.” It occurs by contact of the skin with sand, soil, or grass contaminated by third-stage
hookworm larvae. Ancylostoma braziliense is the most common cause of CLM in humans, but
A. caninum, Uncinaria stenocephala, and many other helminth parasites can cause migratory lesions
in humans. CLM can be prevented by ensuring that pets are properly dewormed, and by avoiding
direct contact with soil contaminated with dog or cat feces.

20. The clinical signs of Pelodera dermatitis and hookworm dermatitis seem similar. How
can I differentiate these two diseases?

First of all, both of these disorders are uncommon to rare. Other ventrally oriented, pruritic
dermatoses, such as contact allergy/irritant dermatitis, sarcoptic mange, and atopy should be
higher on your list of differential diagnoses. Both Pelodera and hookworm dermatitis are diseases
of poor management, so the conditions in which the pet is kept may make you suspicious of these
disorders. With Pelodera, a deep skin scrape should reveal the larvae. Larvae are almost never
seen with hookworm dermatitis. A positive fecal examination for hookworm eggs would raise the
index of suspicion for hookworm dermatitis.

21. Is it common to see skin lesions associated with heartworm disease in the dog?

Skin lesions associated with infestation by Dirofilaria immitis are rare. Details of the life
cycle of this common canine parasite can be found elsewhere, but adult worms are typically
found within the heart and lungs, and larvae within the circulation. There are rare reports of adult
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D. immitis causing a nodular dermatitis in the dog. In addition, dogs with circulating microfilaria
may rarely develop cutaneous lesions, most likely due to a hypersensitivity reaction.

22. What are the signs of cutaneous dirofilariasis?

Lesions associated with dirofilariasis are typically pruritic papules, plaques, and nodules on
the head and limbs, although generalized lesions can develop. These lesions are generally poorly
responsive to symptomatic, antipruritic treatment.

23. How is cutaneous dirofilariasis diagnosed?

Diagnosis is based on appropriate clinical signs and a positive heartworm test result. Peripheral
eosinophilia may be present. Circulating microfilaria may or may not be detected. Biopsy specimens
may reveal microfilaria, but may also only show a nonspecific hypersensitivity reaction.

24. What is the treatment of choice for cutaneous dirofilariasis?
Lesions generally resolve following appropriate treatment for heartworm disease. Treatment
of secondary infections may be necessary before resolution of all symptoms.

25. Are there other filarial nematodes that may cause cutaneous lesions?

There are other filarial nematodes that may affect dogs in North America. Besides D. immitis,
canine infections due to Acanthocheilonema reconditum (Dipetalonema reconditum) and
Onchocerca spp. have been reported. A. reconditum has not been reported to cause cutaneous
lesions. Onchocerca has been rarely reported to cause lesions in the periorbital tissues of the dog.
In one recent report, ten dogs from the western United States were described with microfilaria-
associated dermatitis. Most of these dogs tested negative for D. immitis and A. reconditum. It was
concluded that a filarioid other than these organisms was the cause. In most cases, the dogs
responded to ivermectin therapy.

26. Are there other helminth organisms that may cause dermatitis in the dog or cat?

Certainly, there are many other helminths that may rarely cause skin problems in the dog or
cat. Taenia crassiceps, Habronema spp., Lagochilascaris major and many other organisms have
been reported to occur. If single or few nodular lesions occur, then surgical excision is indicated.
If multiple nodules or systemic involvement is present, then identification and anthelmintic
therapy should be attempted.
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Section V
Infectious Skin Diseases

19. BACTERIAL INFECTIONS
Jennifer L. Matousek, DVM, MS, DACVD

1. How do the microbiota on normal skin contribute to the antibacterial defense
mechanisms of the skin?

The skin is normally colonized by commensal bacteria, yeast, and parasites. The bacteria are
located in the stratum corneum of the epidermis and in the infundibulum of hair follicles. The
density and composition of bacteria present depends on a variety of factors, such as the presence
of water, nutrients, lipids, and the skin surface pH. Resident bacteria compete with other organisms
for living space and nutrients, and can produce molecules that are inhibitory to the growth of
other microorganisms.

2. Regarding the normal bacterial inhabitants of the skin, what is the difference between
resident and transient bacteria?

Both resident and transient bacteria can be cultured from normal skin. Resident bacteria
have the ability to live and multiply on the skin, whereas transient bacteria do not multiply on the
skin. Therefore, resident bacteria tend to persist on the skin for long periods, whereas transient
bacteria are only carried on the skin for a short time.

3. List bacterial species found on normal canine and feline skin, and identify them as

residents or transients.
Please refer to Table 19-1.

Table 19-1 Bacteria Found on Healthy Skin and Hair

RESIDENT BACTERIA TRANSIENT BACTERIA
Canine SKIN SKIN

Micrococcus spp. Staphylococcus intermedius

Coagulase-negative staphylococci E. coli

S. epidermidis, S. xylosus Proteus mirabilis

B-hemolytic streptococci Corynebacterium spp.

Clostridium spp. Bacillus spp.

Propionibacterium acnes Pseudomonas spp.

Acinetobacter spp.
Gram-negative aerobes

HAIR
Micrococcus spp.
Bacillus spp.

Continued
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Table 19-1 Bacteria Found on Healthy Skin and Hair—Cont’d

RESIDENT BACTERIA TRANSIENT BACTERIA

HAIR
Gram-nega