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DERMATOPHYTOSIS: REVIEW OF DIAGNOSIS AND TREATMENT
By Samantha Lockwood, DVM
Dermatology for Animals

Dermatophytosis is a superficial fungal infection
of keratinized skin most commonly caused by 
Microsporum canis, Microsporum gypseum, 
and Trichophyton mentagrophytes in canine 
and feline patients1,2,3,4,5.  Dermatophytosis 
more often affects at-risk populations, which 
include young age (puppies and kittens less 
than 1 year of age), lifestyle (hunting dogs 
etc.), free-roaming animals, and animals in 
warm locations2,5. Dogs and cats that are 
immunocompetent can develop self-limiting 
infections that will resolve with time, though 
with immunosuppressed patients opportunistic 
infections often require treatment1,6,4.  Due to 
the zoonotic potential, an accurate and rapid 
diagnosis of dermatophytosis is imperative in 
suspected cases. 

There is no gold standard for the diagnosis 
of dermatophytosis, though multiple 
diagnostic tests are available.  Many tests are 
complementary to each other for confirmation 
and identification of dermatophytic disease.  
Testing that can be performed in-clinic to help 
diagnose dermatophytosis including trichogram, 
cytology, Wood’s lamp exam, culture, and 

histopathology.  Trichogram, cytology, and 
Wood’s lamp examination are useful in-house 
diagnostic test to aid in the diagnosis of 
dermatophytosis. (See Fig 1). 

Suspicious lesions also identify the best 
area for collection of culture and/or biopsy 
samples.  Once an area or lesion is identified 
the Mackenzie toothbrush technique is used 
for sample collection.  To perform this, a new 
toothbrush is used to firmly brush over the non-
affected haired areas first, then subsequently 

Dr. Lockwood started her residency with Dermatology for Animals in 2014. During that time period she 
has focused on advancing her knowledge in dermatology through working closely with her mentors 
(Drs. Schick and Lewis) and numerous clinical studies including her research on cyclosporine use in 
felines.

Dr. Lockwood completed her residency in July of 2017 and will be taking her board certification exam 
later this year. Dermatology for Animals is privileged to have Dr. Lockwood as part of our team. She is 
compassionate, well-rounded and excited about caring for the skin of her patients.

Figure 1:  Hair shaft at 40X exhibiting ectothrix hyphae and 
chains of arthrospores
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rubbed over the affected areas including the 
alopecic skin, hair, crusts and scale.  The 
toothbrush bristles are then gently embedded 
into the culture medium, though not too deep 
to displace the media.  A sterile hemostat can 
be used to retrieve any remaining hairs from 
the bristles of the toothbrush and added to the 
culture medium.  Studies have shown culture 
plates can be stored between 25-30°C, in light 
or dark settings, and still have accurate growth 
of dermatophyte colonies7,8.  It is imperative to 
check and document the culture plates on a 
daily basis for growth and color change.  Color 
change alone with any type of growth on the 
culture plate does not indicate a dermatophyte 
colony9.  The colonies on the plate must be 
consistent with dermatophyte growth which is 
pale to white fuzzy colonies and concurrently 
have red color change on the culture plate5,10,11 
(Figure 2). 

Identification of the specific species of 
dermatophyte present on the culture medium 
requires microscopic evaluation of the 
macroconidia.  Identification of the dermatophyte 
species provides knowledge regarding 
prognosis, zoonosis, and contagiousness.  
In general, Trichophyton species require 
longer systemic therapy.   Biopsy and 
histopathology were mentioned earlier for 

diagnosis of dermatophytosis.  Biopsy is not 
always a necessary step, but will often help 
aid in diagnosis especially if a fungal kerion, 
pseudomycetoma, or mycetoma is present.  If 
biopsy is performed, fugal hyphae are often 
identified with special stains such as periodic 
acid Schiff (PAS) and Grocott methenamine 
silver (GMS).  More recently, polymerase 
chain reaction (PCR)12,13,14 has shown to aid 
in the diagnosis of dermatophytosis.  Though 
still new, polymerase chain reaction for the 
diagnosis of dermatophytosis appears to be 
easy and quick, with results available typically 
in 3 working days (much faster than culture).  It 
is important to understand PCR testing, as with 
other diagnostic tests, helps confirm diagnosis 
and can still result in false positive or negative 
results.  PCR testing may be positive in cases 
that are not actively infected, but are fomites for 
dead fungal organisms5.  Collection method for 
the PCR testing plays an active role in accurate 
testing as well; ensuring the best lesions and 
hair samples are selected to reduce false 
negative results.  It is strongly recommended to 
always perform a fungal culture in addition to 
PCR testing when suspicious of dermatophyte 
infection.  At Dermatology for Animals, we have 
had several false negative PCR test, but positive 
cultures, which is why it is recommended to 
perform both tests.

Treatment choices for dermatophytosis are 
dependent on the extent of the lesions, age 
of the patient, safety of therapy, and owners’ 
financial limitations.  Options include oral and 
topical antifungal treatments.  Combination 
therapy, oral and topical antifungal treatments, 
is often used for more wide-spread infections; 
treatment of focal lesions can be accomplished 
with directed topical therapy alone1,15.  Topical 
therapies include lime sulfur, enilconazole, 
miconazole/chlorhexidine combinations, 
terbinafine, ketoconazole, climbazole, and 
accelerated hydrogen peroxide formulations2,15. 
Chlorhexidine alone has been shown to be 
ineffective.  The most common and most 

Figure 2:  Example of Trichopyton species with more rapid 
growing saprophyte (Alternaria species).  If not observed daily, the 
contaminant will overgrow the more slowly growing dermatophyte.
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effective option for topical therapy is lime sulfur, 
miconazole/chlorhexidine combination,  or 
enilconazole5.  Topical applications and/or bathing 
should be performed at least twice weekly for 
effective treatment.  Unfortunately, enilconazole 
is not readily available in the United States and 
lime sulfur applications can be malodorous and 
difficult for clients.  Several products are available 
that contain miconazole and chlorhexidine 
that are available, cost effective, and easy for 
client application. Climbazole is a newer “azole” 
option which has gained in popularity for topical 
treatment.
 
Environmental cleaning is essential for 
control of dermatophytosis.  Clients should be 
instructed to perform a hard clean of surfaces; 
this entails removal of hair, debris, and any 
other organic material.  After a hard clean the 
area should be disinfected with products that 
contain accelerated hydrogen peroxide, sodium 
hypochlorite, quaternary ammonium, or lactic 
acid.  Accelerated hydrogen peroxide is one of 
the more popular, effective, yet gentle products 
and are available over the counter.  Cleaning the 
environment should occur at least weekly.  Any 
surfaces that can be washed should be washed 
in hot water with detergent.

Systemic therapies for dermatophytosis are often 
used with wide spread or generalized infections.  
Medications include itraconazole, fluconazole, 
ketoconazole, terbinafine, and griseofulvin.  
The most effective medications for treatment of 
dermatophytosis are itraconazole (5mg/kg/d) 
and terbinafine (30mg/kg/d)5,16.  Compounded 
itraconazole is strongly discouraged due to 
significant variability in efficacy17,18 and should 
not be used for the treatment of dermatophytosis 
infections.  Fortunately a commercial liquid 
formulation of itraconazole is now available and 
labeled for cats, which we also use in small 
dogs. Ketoconazole and fluconazole can be 
used for treatment of dermatophytosis, though 
based on studies seem to be less effective, 
and ketoconazole may come with higher risk of 

adverse effects such as liver toxicity1,5.  On a 
similar note griseofulvin can be efficacious for 
treatment of dermatophytosis, though carries the 
potential for more side effects comparatively to 
itraconazole and terbinafine, is more expensive, 
more toxic, and therefore rarely used today.   
The most commonly occurring side effect of 
antifungal treatment is hepatopathy19.  Monitoring 
for changes in liver values can be assessed 
with routine blood work prior to treatment and 
during the treatment period on a monthly basis.   
Treatment with systemic medications should 
always be coupled with topical therapies as this 
facilitates reaching resolution of disease.
  
Reaching a cure for dermatophytosis can be a 
long process, generally a minimum of 3 months 
of treatment for most cases (and longer for 
Trichophyton).  Therapy can be discontinued 
after infection is cleared; this is determined 
by confirmation of two consecutive negative 
fungal cultures or more recently negative PCR 
samples, one month apart.  These results should 
be coupled with resolution of clinical signs in 
the patient.  If clinical signs are still present 
and diagnostic testing is negative, further 
investigation for other disease processes is 
recommended.  On the other hand, if negative 
samples are not achieved, yet clinical signs have 
resolved further evaluation of the environment 
and possible fomite carriage could be playing a 
role in recurrent positive sample results.  This 
situation can be seen frequently in long-haired 
cats.  Once two consecutive negative samples 
(culture or PCR) are achieved therapy can be 
discontinued.  Close monitoring for any relapse 
of clinical signs is important once medications are 
discontinued.

Dermatophytosis can be difficult to diagnose 
and even more cumbersome to treat.  For more 
information regarding dermatophytosis please 
reference the Clinical Consensus Guidelines of 
the World Association for Veterinary Dermatology 
titled Diagnosis and treatment of dermatophytosis 
in dogs and cats written by Karen Moriello, 
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Kimberly Coyner, Susan Paterson, and Bernard Mignon, published in Veterinary Dermatology in 2017 
volume 28.
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Figure 3:  Example of a patient with dermatophytosis but misdiagnosed as having Atopic Dermatitis.  Cytopoint© and Apoquel© 
had both been prescribed therapies (due to significant pruritus), with no success. 
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Arizona Veterinary Dental
Specialists, PLLC
Dentistry

 ♦ Periodontics
 ♦ Dental digital radiography
 ♦ Root canals
 ♦ Nasal disease treatment
 ♦ Oral disease treatment
 ♦ Oral surgery
 ♦ Orthodontics
 ♦ Restoration
 ♦ Professional teeth cleaning
 ♦ Maxillofacial surgery
 ♦ Oral fractures
 ♦ Fractured teeth treatment
 ♦ Malocclusion treatment
 ♦ Crown therapy
 ♦ In house lectures
 ♦ Telephone radiographic consultation
 ♦ Bite evaluation

 

Arizona Veterinary 
Oncology, PLLC
Radiation Oncology

 ♦ Conventional Radiation Therapy
 ♦ Stereotactic Radiosurgery 
 ♦ I-131 radioactive iodine treatment

Medical Oncology
 ♦ Chemotherapy
 ♦ Immunotherapy
 ♦ Cryotherapy
 ♦ Oncologic surgery
 ♦ Clinical trials

Desert Veterinary
Medical Specialists
Internal Medicine

 ♦ Endoscopy
• Bronchoscopy
• Bronchoalveolar lavage
• Colonoscopy
• Cystoscopy
• Foreign body retrieval
• Gastroduodenoscopy
• PEG tube placement
• Rhinoscopy
 ♦ Endocrine disorders
 ♦ Emergency consultations
 ♦ Blood and plasma transfusions
 ♦ Gastrointestinal diseases
 ♦ Genitourinary disorders
 ♦ Hepatic diseases
 ♦ Infectious diseases
 ♦ Intensive care treatment
 ♦ Immune-mediated diseases
 ♦ Nutrition consultations
 ♦ Oxygen therapy 
 ♦ Pancreatic diseases
 ♦ Pulmonary diseases
 ♦ Renal disease
 ♦ Respiratory diseases
 ♦ Second opinion examinations
 ♦ Ultrasonography
 ♦ Tracheal and urethral stenting

Cardiology
 ♦ Echocardiography
 ♦ Electrocardiogram (ECG)
 ♦ Chest radiographs
 ♦ Blood pressure
 ♦ Pericardiocentesis
 ♦ Cardiology breed certification
 ♦ Holter monitoring
 ♦ Event monitoring
 ♦ Non-surgical PDA repair
 ♦ Balloon valvuloplasty
 ♦ Pacemaker implantation
 ♦ Invasive blood pressure measurements
 ♦ Angiography

 ♦ Implantable ECG Loop Recording
Radiology

 ♦ Outpatient and inpatient ultrasound
 ♦ Radiology Rounds
 ♦ Digital radiography
 ♦ Helical CT scanning
• 64 slice
 ♦ Fluoroscopic urinary, GI, and tracheal 

 studies
 ♦ Nuclear imaging
• GFR scans
• Bone scans
• Thyroid scans
• Splenic scintigraphy
 ♦ Radiographic interpretation
 ♦ CT and MRI interpretation 

 
Dermatology for Animals, PC
Dermatology

 ♦ Allergy testing (skin testing) and 
 immunotherapy
 ♦ CO2 laser for ablation of skin tumors
 ♦ Testing for food allergies and 

 hypoallergenic diets
 ♦ Ear disease diagnosis and treatment
 ♦ Bacterial and fungal skin disease 

 diagnosis and treatment
 ♦ Cytological smears and microbiologic 

 examinations
 ♦ Ectoparasite identification and 

 treatment
 ♦ Immune-mediated and hormonal skin 

 disease diagnosis and treatment
 ♦ Treatments of nail and nail bed 

 disorders
 ♦ Skin biopsy sampling and 

 histopathology interpretation
 ♦ Liquid nitrogen cryotherapy     

Services Offered at Arizona Veterinary Specialists, LLC

...continued on page 7
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Southwest Veterinary
Surgical Service, PC
Surgery

 ♦ Abdominal surgery
 ♦ Airway surgery
 ♦ Angular limb deformity surgery
 ♦ Arthroscopy
 ♦ CT Scans
 ♦ External skeletal fixation
 ♦ Fracture repair
 ♦ Laparoscopy and Thoracoscopy
 ♦ Neurologic surgery
 ♦ Oncologic surgery
 ♦ Oral surgery, such as maxillofacial 

 surgery and oral fractures
 ♦ Orthopedic surgery
 ♦ Otologic surgery
 ♦ Perineal surgery
 ♦ Reconstructive surgery
 ♦ Ring fixators
 ♦ Soft Tissue surgery
 ♦ Thoracic surgery
 ♦ Tibial Plateau Leveling Osteotomy 

 (TPLO)
 ♦ Triple Pelvic Osteotomy (TPO)
 ♦ Total Hip Replacement (THR) both 

 cemented and cementless procedures  
 available
 ♦ Tracheal Stenting
 ♦ Tibial Tuberosity Advancement (TTA)

Anesthesia and Pain 
Management

 ♦ Anesthetic management of high risk 
 and critical care patients
 ♦ Extensive anesthesia monitoring
• Blood pressure, both direct  
 and indirect
• Pulse oximetry
• Electrocardiogram
• Capnography
• Body temperature
• Ventilator therapy
 ♦ Pain patches
 ♦ Chronic pain management consultations

Arizona Veterinary Emergency 
& Crital Care Center 
Emergency and Critical Care

 ♦ In house diagnostic tests
• STAT laboratory blood tests

* Complete Blood Count (CBC)
* Serum biochemical analysis
* Blood gas analysis
* Urinalysis
* Blood lactate measurement
* Coagulation testing
* Ethylene glycol (Antifreeze) testing
* Parvovirus testing

• Digital x-rays
* Radiologist interpretation 

• Scanning ultrasound 
• Gastrointestinal endoscopy
 ♦ Specialized Therapies
• Intravascular volume expansion/shock 
 therapy
• Blood component therapy
• Rattlesnake antivenom therapy
• Oxygen
• Short and long term ventilator therapy
• Anesthetic ventilator
• Pain medication delivery via  
   constantrate infusion
• Nutritional support
• Feeding tube placement
• Peritoneal dialysis
• Continuous suction for chest and 
   other drains
• Central and peripheral IV catheter 
 placement
• CPR with advanced life support
• Electrical defibrillation & emergency 
   cardioversion
• Anesthesia for high-risk critical  
  patients 
 
 
 
 
  

 
 

 ♦ Soft tissue emergency surgical 
 procedures performed by our 
 emergency veterinarians 
 (included, but not limited to):

• Wound repair
• Emergency tracheostomy
• Chest tube placement
• Abdominal surgeries
• Gastric Dilatation Volvulus (GDV) or 
 bloat surgery
• GI foreign body removal
• C-section
• Splenectomy
• Bladder stone removal
 ♦ Intensive monitoring 
• Electrocardiogram (EKG)
• Blood pressure 
 (direct arterial and indirect)
• Urinary catheter placement and 
 measurement of urine output
• Pulse oximetry (Oxygen saturation)
• Capnography (End Tidal CO2)
• Central venous pressure
• Arterial and venous blood gas 
 measurement

Eye Care for Animals, dba
Ophthalmology

 ♦ Biomicroscopy
 ♦ Indirect ophthalmoscopy
 ♦ Electroretinography
 ♦ Ultrasonography
 ♦ Applanation tonometry
 ♦ Fluorescein angiography
 ♦ Glaucoma treatment
 ♦ Cataract surgery
 ♦ Corneal reconstructive surgery
 ♦ Treatment of eyelid abnormalities

...continued from page 6
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Questions or comments?
E-mail us at editor@azvs.com

AVS CORE VALUES
INNOVATION
We will strive to discover and share knowledge 
that will continuously improve the veterinary 
profession.

EXCELLENCE
At Arizona Veterinary Specialists, our standard is 
excellence in all that we do and the way in which 
we do it.

COMPASSION
The spirit of all our relationships will be driven by 
compassion.

PATIENT CARE
We are committed to providing compassionate, 
ethical, and quality care to our patients. We treat 
them as if they are members of our own families.

INTEGRITY
We will conduct ourselves in a manner that will 
instill confidence and trust in all of our interactions.

Our mission is to enhance the quality of our 
patients’ lives, to strengthen the human-animal 
bond, and to provide a safe and stimulating work 
environment for all of our team members.
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Gilbert, Arizona 85233

Phone: 480.635.1110
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