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#1 Core Update

Primary Pathogens
Microsporum canis

• Trichophyton spp (10% in shelters)

Reclassification to genus Arthroderma

No evidence of change in pathogenicity or 
resistance to antifungal drugs
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The “Myth” of Every Skin Lesion is 
Ringworm 

Scott et al  Can Vet J 1990

Hill P et al Vet Rec 2006 

Hobi S et al Vet Dermatol

Scott et al J Feline Med Surg 2013

O’Neill et al Vet Journal 2014  (100,000)

0% to 2.4%  
Fact: “It is NOT ringworm until proven otherwise”
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What about immunosuppressed cats?

Facts……

Seropositive FIV and/FeLV status in cats 
alone does not increase risk  

Not reported as a complication of treatment 
of pemphigus foliaceus large case series 
studies

Publications of concurrent dermatophytosis
and concurrent disease are uncommon
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Zoonosis Facts
Respect zoonotic diseases

Causes skin lesions

Treatable and curable in both cats and people

Low level pathogen (biohazard scale)

Everyone knows or lives with someone with ‘ringworm’
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What about immunocompromised 
owners?

Rare, no deaths, most common finding was prolonged 
treatment
Problem pathogen-Trichophyton rubrum
Microsporum canis, uncommon
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Transmitted via Direct Contact or 
Traumatic Fomite Contact

Requires direct contact with infective spores

Requires moisture for germination

Requires concurrent micro-trauma to skin 
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Journal of Investigative Dermatology, 1951

Children As Infection Models For Cats!
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#2 Point of Care 
Diagnostics
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• No one test was identified as the “gold 
standard”

• Dermatophytosis is diagnosed by utilizing a 
number of complementary tests to confirm 
active hair infection…..

*

* Moriello, et al

Confirmation of Infection

Leon Congress 2019

Skin biopsy and direct examination/cytology are 
the only tests that confirm active infection
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Images courtesy of F. Albanese, C. Reeder, S. Koch

Point of Care Testing
• In clinic

• Cytology
• Direct examination of hairs/scale
• Fungal culture

• Tools to find hairs for direct 
exams/culture
• Wood’s Lamp
• Dermoscope

Leon Congress 2019

Cytology of Exudative Lesions
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Hyphae and fungal spores 
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Direct Examination Diagnostics

Leon Congress 2019

Infected hair

Normal 
hair

Infected hair staining blue

Positive Direct Examination Confirms Infection
Leon Congress 2019

Images Courtesy of Charli Dong, DVM

Hairs for direct exam and/or culture 
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Finding Hairs‐Wood’s Lamp Tool
• Point of care diagnostic tool for finding hairs for 

direct examination

• UV light 320 to 400 nm, peak 365 nm

• Looks for inherent fluorescence (apple green) of 
M. canis

• Contrary to ‘old’ literature, fluorescence is a 
common property of M. canis

• >90% M. canis infections in untreated animals 
fluorescence

Leon Congress 2019

Find Lesions Otherwise Missed

Leon Congress 2019 Leon Congress 2019
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For M. canis suspects… Use Wood’s lamp to find target hairs

UV light 320 to 400 nm, peak 365 nm

Make a control slide

Key Use Tips

• Medical grade lamp, plug in, NOT BLACK LIGHT

• Built in magnification, increases find 50%

• Hold CLOSE to skin (2-4 cm)

• Start on head, move slowly

• LIFT crusts, only hair shafts glow

• Newly infected hairs are very short

• Worried about false fluorescence? Look at hair root

Leon Congress 2019

What are you looking for?
10x view of infected hair shaft, 
note pale wide appearance

10x view of normal hair, note thin, 
regular appearance

40x view of 
infected hair, 
note cuff of 
ectothrix spores
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Practice Tips For Finding Hairs

Leon Congress 2019

Stained with Diff-Quick

POC Confirmation Allows Immediate Start of Treatment

Any Blue Stain

Leon Congress 2019

Mix a few drops  with mineral oil, cover slip, and let set 
for 10 min before examining
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View of glowing hair 
through ocular using 
Wood’s lamp illumination

Turn out lights
Hold Wood’s 
Lamp near slide 
Look through 
ocular
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Follow Instructions 3% chance of error
Don’t follow instructions > 20% chance of error
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When To Use A Reference Laboratory

•Legal regulations for your practice area

•Infrequently performed in your practice

•Lack of interest, space, technical 
support, training….

•Referral case or previously treated

•Be sure reference laboratory knows 
how to inoculate toothbrush specimens

Leon Congress 2019

Superior method

In House Fungal  Cultures
• Use Dermatophyte Test Medium-large surface area plate

• Put plate in plastic bag-minimizes dehydration of plate

• Hold cultures in plastic container

• Incubate at 28 to 30C°

• Does not need to be “in the dark”-folklore

• Biohazard-staff handles like fecal specimens

Leon Congress 2019

What Fungal Culture Medium is 
BEST?

Leon Congress 2019

Take Home:
All good except low volume 
Use medium with most volume for 
money
Use easy to inoculate/sample 
packaging

Culturing Lesions

Toothbrush culture-focus on lesions only

Soft bristled 
toothbrush
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Inoculation Techniques

Leon Congress 2019

Inoculate over a disinfectant cloth

Inoculate ‘upside down’ because it 
decreases risk of contaminating 
work surface and cross 
contamination

Bristles 
should have 
medium on 
them

Do Not Over Inoculate Plate

Leon Congress 2019

Over inoculation results in hyphae and minimal macroconidia

DTM Colour Principal

Leon Congress 2019

Red Colour change around pale colony-
sample that colony for microscopic exam

Leon Congress 2019

Only need 14 
days to finalize 
no growth 
cultures

P1 P2 P3

“Reading Cultures”

•Positive vs. Negative-not good enough

•How much growth?-it matters A LOT 

•Microscopic confirmation

Leon Congress 2019

Microscopic Exam

Lactophenol cotton 
blue stain

Use clear sticky tape Press to surface

Can see colony material Blot off extra stain Ready for exam

Leon Congress 2019



8/20/2019

8

Practice tip: let stained slide set for 
10‐15 minutes before examination

Leon Congress 2019

Allowing the sample to sit for 10 to 15 minutes will allow the stain to be 
absorbed intracellularly making it easier to see marcoconidial

M. canis 10x M. canis 40x

M canis on DTM

Leon Congress 2019

Trichophyton

40x

40x

Leon Congress 2019

M. gypseum

Note large number of macroconidia and lack of hyphae, macroconidia are blunt 
ended

M. gypseum on DTM 

Leon Congress 2019
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#3 Cleaning and 
Decontamination

Environmental Contact Alone 
Inefficient Mode

Leon Congress 2019
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Fungal Spore‐natural stage of life cycle

Leon Congress 2019

Viability Study (Moriello)
12 month old stored samples (n=100)
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The Evidence Shows

•Spores do not live forever

•Spores do not invade ‘homes’-live 
keratin

•Spores do not multiply in environment, 
source is the pet

• If you can wash it, you can 
decontaminate it…

Leon Congress 2019

RECOMMENDATION
Clean Like Company Is Coming

Hard surfaces
• Mechanical removal of debris
• Visible cleanliness, remove animal hair
• Soap and water
• RINSE and remove excess water
• Then a disinfectant-maybe
• Consider ‘bleach’ alternatives-Ready to Use 
Products

Leon Congress 2019

Over the counter 
ready to use 
products with 
label claim as 
efficacious 
against 
Trichophyton 
mentagrophytes

Bathroom 
Cleaners

Leon Congress 2019

Problems with Bleach
• Human and pet animal health hazards

• HAS “USE BY DATE”, important if opened!

• Rapid loss of efficacy once diluted-keep out of light

• Lacks detergency

• False sense of security

• Still need to remove organic debris

• Potential to interact with other chemicals to create toxic 
gases

• Damage to hard surfaces, floors, kennels, etc.

Leon Congress 2019
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Soak in hot water 
for 2 min

Wash until visibly 
clean

Washing alone 
disinfected bowls

Leon Congress 2019

How To Wash Laundry

•Use cold water

•No need for bleach

•USE longest cycle, highest water level 

•Agitation, agitation, agitation…

•Under stuff the washing machine 

•Wash it twice
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How To Clean Carpets

• Remove animal hair

• Wash 

• Washing with carpet beater brush cleaner-2x

• Washing with carpet beater brush after 30 min of 
pre-treating with disinfectant

• Hot water extraction 
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And What About the “Real World”?

Leon Congress 2019

Routine recommended cleaning while kitten/cat was in the home
Routine cleaning after kitten/cat left, then environmental cultures

66 homes decontaminated with 1 to 2 cleanings

• 3 homes needed 3 total cleanings
• 1 not decontaminated due to admitted non-compliance 

Daily  mechanical removal, 2x week 
mechanical clean, sparing use of 

disinfectants
Number of Cats in Trailer Corresponding to Number of Positive 
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How To Disinfect Clippers

Remove all hair and 
debris

Spray and wet for 10 
min with alcohol 
clipper glide

Clean again and 
repeat 10 min wetting 
time

Laboratory Trials n=20x

Leon Congress 2019

Thank you for your attention!

Leon Congress 2019


