
APVC 2024 

 

Decoding Dermatology Diagnos�cs 

Charlie Pye BSc, DVM, DVSc, DACVD 

Assistant Professor dermatology, Atlan�c Veterinary College 

 

As we all know, many dermatologic diseases look iden�cal and therefore diagnos�c tests are required to enable a 

defini�ve diagnosis in many cases. Outlined below are some of the more common tests used in veterinary 

dermatology, technique and interpreta�on of results. 

Cytology 

Cutaneous cytology is extremely useful for iden�fying bacteria, yeast, inflammatory cells, neoplas�c cells, and 

other abnormal cells such as acantholy�c kera�nocytes. It is also a quick, inexpensive, in-house test that can 

provide valuable informa�on for treatment planning. There are many methods for performing cytology and 

different samples may be needed depending on the lesions you are sampling. 

Co/on swab: If swabbing ears, you first take a co/on �pped applicator, insert into the ear canal un�l you reach the 

junc�on of the ver�cal and horizontal canal (there will be resistance here). Rotate the applicator a few �mes and 

remove from the ear canal. If sampling skin lesions, simply rub the co/on �pped applicator firmly onto the area of 

skin to be sampled. I think about it like a child colouring, keep swabbing un�l you get a colour change on the swab. 

Take the sample and then roll onto a slide. Mul�ple samples can be rolled onto the same slide with space between 

them. Don’t forget to label which sample is which! Samples should then be heat fixed prior to staining. My 

preference is a lighter or barbeque lighter for heat fixing. A few seconds of heat fixing is more than enough un�l 

you see the ring of condensa�on reach the outer edge of the slide. If, a8er fixing, you have char on the bo/om of 

the slide, this can be rubbed off but does indicate that the length of fixing �me was too long. If epidermal 

collare/es are present on the skin, the applicator can be rubbed under the scaly ring surrounding the collare/e for 

the best sample. 

Tape prep: Acetate tape prepara�ons are most useful for dry lesions or if you are looking for Malassezia. The tape-

strip prepara�on has been demonstrated to be more sensi�ve than other cytological methods in the detec�on 

of Malassezia organisms.1 Clear tape should be used so you can visualize your sample. Take a small piece of tape, 

with one end designated as the finger-print end. S�ck the tape onto the skin to be sampled and gently remove. 

S�ck back down a few more �mes to get a good sample. There are two different methods for staining tape. You can 

dip the tape into the pink (eosinophilic) and purple (basophilic) stain of the Diff-Quik and then rinse with tap water 

un�l the water runs clear (ie. excess sa�n has been removed) and put tape s�cky side down onto the slide. I prefer 

this method as the tape is clearer to read. Another way to stain tape is to take a drop of the purple stain and place 

this onto the slide. The tape can then be pressed onto the slide over the stain.  

Impression smear: These types of samples are great for moist or exuda�ve lesions. Take your slide and gently press 

onto the skin. You can also use the corner of the slide to gently li8 the corner of a crust and then do an impression 

smear right underneath the crust itself. Remember not to press too firmly onto the lesion or the slide can break in 

two. If a pustule is being sampled, the top of the pustule can be gently removed using a 25G sterile needle. An 

impression smear can be taken from the purulent exudate from the pustule. 

Cytological samples should be stained with Diff-Quik stain, but NO fixa�ve should be used for the tape prepara�on. 

Samples should be evaluated at lowest power first specifically searching for regions with inflammatory cells or 

atypical cells. Then move to oil immersion in these regions to defini�vely diagnose any bacterial pyoderma and 
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iden�fy whether cocci or rod-shaped bacteria are present, as well as yeast. If no inflammatory cells are noted, the 

slide can be scanned on oil immersion. 

Two newer cytological techniques appear to also be effec�ve for the diagnosis of Malassezia and bacterial 

infec�ons. Lo et al describe the toothpick technique for clawfolds.2 This technique can be used for pa�ents with 

paronychia where a toothpick is gently inserted into the claw fold, material is scraped from the claw, rolled onto 

the slide and stained accordingly. In the study they found this technique had a higher yield of Malassezia and cocci 

versus other techniques when samples were obtained from allergic and non-allergic dogs. A second study looked at 

a “slurry” technique where debris was collected from the skin, macerated in warm water, and then dried on the 

slide.1 The slurry prepara�on did not differ significantly in detec�ng Malassezia but did appear to be more sensi�ve 

in detec�ng bacteria with a mean difference of 12.7 more bacteria per sample when compared with an impression 

smear. 

When staining, dip into fixa�ve (if used) and pink stain about 10 �mes. Then dip into the purple stain about 20 

�mes. Yeast takes more �me to “take up” the purple stain. Then rinse using tap water and a gentle stream. Rinse 

un�l the water runs clear and then dry the back using a paper towel or blot the whole slide dry using bibulous 

paper. 

Bacterial Culture and suscep�bility 

Bacterial culture is indicated if you have a concern for bacterial resistance, the pa�ent has previously had a 

resistant pyoderma, there are rod-shaped bacteria on cytology that are considered pathologic or the pa�ent has a 

deep pyoderma and you are planning systemic therapy. Cytology should always be performed prior to culture to 

document presence of a bacterial infec�on. A bacterial culture taken from the skin of any dog has the poten�al to 

grow bacteria but this does not mean it is the reason for the dermatologic disease. An aerobic culture and 

suscep�bility should be submi/ed for cutaneous samples. Samples should be taken from where bacteria are noted 

on cytology or lesions consistent with a bacterial pyoderma. If pustules are noted, the culture sample can be taken 

from a pustule itself (by removing the top of the pustule as described in the cytology sec�on above). Avoid taking 

samples from regions where there may be contamina�on (if you can) such as the peri-anal region, plantar/palmar 

aspects of feet and around the mouth. However, some�mes cultures do need to be taken from these regions and 

interpreted with cau�on due to these contaminants. If a deep pyoderma is present and lesions include draining 

tracts, a culture swab should be taken from exuda�ve tracts or, alterna�vely, using a punch biopsy. 

Skin scrapings 

Superficial skin scrapings are best obtained using a scalpel blade to retrieve skin cells and material from the top 

layers of the skin. Scrapings should be performed where the skin is not excoriated. Superficial scrapings can be 

diagnos�c for certain mites (Cheyleella, Notoedres, Otodectes, Sarcoptes) whereas deep scrapings are generally 

used to detect Demodex mites.3 As Sarcoptes is challenging to find on even the best scrapings, if results are 

nega�ve but there is a high clinical suspicion, an ectoparasi�cidal trial should be ins�tuted. For pa�ents with 

demodicosis, the organisms should be readily detected when mul�ple sites are sampled using this technique. 

To perform skin scrapings, I prefer the use of a #10 scalpel blade dipped in mineral oil and some oil placed on the 

spot to be sampled as well as the slide itself. Scraping should be done in the direc�on of hair growth whilst holding 

the blade at a 45-degree angle to the skin. For deep skin scrapings the skin needs to be squeezed between 

scrapings to try and extrude mites from the hair follicles themselves. Mul�ple scrapings should be performed to 

increase the yield. Areas with clinical signs consistent with demodicosis such as alopecia, papules and 

hyperpigmenta�on should be selected for the scrapings. For superficial scrapings the area scraped should be larger 
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and regions of erythema, papules, crus�ng, alopecia etc should be selected. Once a scraping is complete the 

material can be placed in the mineral oil on a slide. The slide can then be covered with a cover slip and examined 

on 4 or 10X power depending on the parasite you are looking for. 

Another method for diagnosing demodicosis is using acetate tape. First the skin is squeezed gently, then tape is 

stuck onto the skin a few �mes, placed onto a glass slide and viewed under the microscope without staining (like a 

skin scraping). In one study, demodex canis was detected in 100% of acetate tape impressions and in 90% of skin 

scrapings. There was also a significant difference in the total number of mites detected.4 

Wood’s lamp 

There are three species of dermatophytes that are the most common causes of ac�ve infec�on in companion 

animals: Microsporum canis, M. gypseum, and Trichophyton mentagrophytes.5 M.canis is the only species that 

fluoresces under a wood’s lamp due to its produc�on of pteridine when metabolizing hair.6 M.canis will fluoresce in 

anywhere from 30-100% cases depending on which study you read.5 One should look for the characteris�c apple-

green fluoresce at the base of the hair sha8 where it exits the skin. False posi�ve fluorescence can occur with scale, 

certain topical agents and in other situa�ons. A lack of fluorescence does not rule out dermatophytosis as the 

causa�ve agent of the skin disease as other species will not fluoresce. 

Fungal PCR 

PCR detection of dermatophyte DNA can be used to aid in the diagnosis of dermatophytosis. However, one must 

remember that a positive PCR does not necessarily indicate active infection; dead organisms can still be detected 

on PCR. If clinical signs are compatible with infection and a PCR is positive, this lends more strength to the 

diagnosis. This PCR should not be used to monitor response to treatment due to the above concerns. A study by 

Jacobson et al looked at cats in shelters with exposure to dermatophytes or skin lesions suspicious of infection.7 

Samples were obtained for both PCR and fungal culture. The sensi�vity of the PCR was 100%; correctly iden�fying 

all culture posi�ve cats (no false nega�ves) and the specificity was 88.5% with 12 false posi�ve results. They did 

also note that the test should not be used for iden�fying mycological cure as stated above.  

Fungal culture 

Samples for a fungal culture can be either hair or skin from lesional areas of affected individuals or from unaffected 

suspected carriers. These samples are then inoculated onto Dermatophyte Test Medium. This media contains 

an�bio�cs to prevent bacterial growth and contamina�on as well as a colour indicator to allow recogni�on of 

possible dermatophytes. The colour change in the medium from yellow to red is the result of a pH change triggered 

by fungal growth.5 

Sampling techniques can include plucking of hair, tape sampling or hair coat brushing using the Mackenzie 

toothbrush technique. The Mackenzie toothbrush technique was first described in veterinary medicine in 1965 and 

was previously used in humans.8 Sterile soft bristle toothbrushes are used to brush the coat for 2-3 minutes until 

the bristle are full of hair. The toothbrush is then sent to the lab for inoculation onto test media. This technique is 

very sensitive. In one study 10.4% of cats were culture positive but only 1.67% of cats had true disease whereas 

the others were mechanically carrying spores on their coat but did not have active, clinical infection.9 

Plucking suspect hairs and submitting for culture or using tape to collect hair and skin samples and sending away 

for culture are the two other techniques reported. 
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Skin biopsy and histopathology 

Skin biopsy can be helpful in diagnosing many immune mediated or neoplas�c condi�ons. They can also provide 

extra informa�on if treatment is not working or a pa�ent’s health status is declining. Below are �mes I reach for my 

biopsy punch. 

1. If I am suspec�ng neoplasia 

2. If ulcers, vesicles, or aggressive and serious disease are present 

3. If a pa�ent is not responding to therapy and I need more informa�on 

4. To confirm a disease process prior to star�ng therapy 

Ideally biopsy samples should be taken sooner rather than later. However, if your pa�ent has a disease with a 

waxing and waning progression and lesions come and go; it is best to wait un�l lesions are present prior to biopsy. 

If your pa�ent presents with concurrent skin infec�on, this should be treated prior to biopsy to prevent 

misinterpreta�on of the histopathology results.10 

If an individual is on glucocor�coid therapy and a biopsy is scheduled, the medica�on should be discon�nued for 3 

weeks prior to the procedure. If discon�nuing glucocor�coids is not possible then the dose should be decreased, 

and biopsy samples taken a8er a few weeks on the decreased dosage. 

When selec�ng where to biopsy on a pa�ent with dermatologic disease, one should aim to select primary lesions 

such as pustules, papules, nodules etc. If an ulcer is present, care should be taken to avoid sampling the ulcer itself 

and instead biopsy the edge of the ulcer. If there are mul�ple lesions or a large region of dermatologic disease, 

then ideally 3-4 samples should be taken and submi/ed to maximize your yield.  

When selec�ng the biopsy punch size, if the area to be biopsied is large (e.g. alopecia on the flank of a dog), then 

the largest biopsy punch should be used. With most dogs this could be a 6mm or 8mm punch. This provides more 

�ssue for assessment by the histopathologist. Samples should be centered over abnormal �ssue. If a specific lesion 

is to be sampled, then the punch should just fit over the lesion itself with minimal space around the edges. The 

junc�on of normal and abnormal skin does not need to be biopsied. Punches are cut in half in the direc�on of hair 

growth so if normal �ssue is included it is possible for the diagnos�c area to be in this region and a diagnosis to not 

be obtained.10 Once a lesion or region has been iden�fied, the area does not need to be sterilely prepared. A punch 

biopsy can be used by pressing firmly down onto the skin and rota�ng the punch. Rota�on should occur in one 

direc�on only. Once all three layers of the skin have been incised by the biopsy punch, the punch can then be 

removed, and forceps and scissors can be used to collect the sample. The site should be closed with appropriate 

non absorbable suture. If, during the procedure, crust overlying the skin falls off the sample, this crust should also 

be placed into a formalin jar to be assessed. A note should be made on the submission that the crust is separate 

from the skin sample. 

When submiPng your samples, it is recommended to provide a brief summary of the history, photos if possible 

and your differen�al diagnosis list. All of this informa�on helps histopathologists to correctly interpret their findings 

and provide the most informa�on to allow a diagnosis to be made. 

Trichogram 

A trichogram is performed by plucking hairs from an alopecic or hypotricho�c lesion. Numerous hairs should be 

plucked and then placed in a drop of mineral oil on a glass slide. A cover slip can then be added prior to microscope 

evalua�on. This diagnos�c technique is minimally invasive and can be used to iden�fy certain parasites such as 
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demodex. However, lack of visualiza�on does not rule out these organisms as the causa�ve agent of disease.11 Skin 

scrapings are s�ll considered the gold standard for the diagnosis of demodicosis but trichograms can be useful in 

regions of the body where scraping is difficult. Trichograms are also used to iden�fy broken hair sha8s in self-

induced alopecia or melanin clumping in follicular dysplasia.3  

Diet trials 

Mul�ple tests exist to “diagnose” cutaneous adverse food reac�ons in companion animals but unfortunately these 

tests are not accurate and do not correlate with clinical findings.12,13 A novel protein or hydrolyzed restricted diet 

trial is s�ll the preferred method for diagnosing a cutaneous adverse food reac�on in dogs and cats. These trials 

should be performed for 8 weeks using a veterinary brand diet. One study showed that over the counter diets can 

be contaminated with protein sources not listed on the ingredients due to cross contamina�on from other diets 

during manufacturing.14 Client compliance during diet trials can be challenging so clients should be advised that 

this diet trial is a form of diagnos�c test. 

Intradermal Allergy Testing and Serologic Allergy Testing 

Intradermal allergy testing is a specialised procedure available through a board-certified veterinary dermatologist 

and is still regarded by most as the gold standard for allergy testing. Small volumes of allergens are injected into 

the skin to document positive wheal and flare reactions to these allergens. Results of this testing can be altered by 

certain medications and this test does require sedation. Serum allergy testing is a laboratory test where blood is 

sent away and IgE levels for allergens in the blood are measured. Most of these tests are based on ELISA testing. 

There are a few different laboratories that offer this testing and there is often inter-laboratory disagreement with 

positive results.15 

Results of both tests should always be interpreted considering a patient’s clinical signs, history and allergen 

exposure. Allergy tests should not be used to diagnose environmental allergies but to select allergens for inclusion 

into immunotherapy. 
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