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Case Letter

To the Editor:
Onychomycosis is a common nail disease that fre-
quently is caused by dermatophytes and is diagnosed 
by direct microscopy. Conventional diagnostic 
methods are often time consuming and can produce  
false-positive or false-negative results. We report a 
case of onychomycosis diagnosed by confocal micros-
copy and confirmed with routine potassium hydroxide 
(KOH) examination and fungal culture. Confocal 
microscopy is a reliable, practical, and noninvasive 
technique in the diagnosis of onychomycosis.

A 46-year-old woman presented with  
yellow-brown discoloration and dystrophy of the 
toenails (Figure 1) that had become worse over a 
5-year period. She was otherwise healthy and had no 
other dermatologic problems. Examination revealed 
yellow-brown discoloration, subungual hyperkera-
tosis, and onycholysis of the toenails. Clinically, a 
diagnosis of onychomycosis was made. Potassium 
hydroxide examination of a scraping from the  
subungual region showed fungal elements. Growth  
of Trichophyton rubrum on Sabouraud dextrose agar 
was determined.

We performed both in vivo and in vitro confocal 
laser scanning microscopic examination of the nail of 
the right great toe (Figure 2). For the diagnosis of ony-
chomycosis in our case, we used a multilaser reflec-
tance confocal microscope (RCM) with a wavelength 
of 786 nm. In vivo confocal microscopy of the nail 
revealed branching hyphae just below the surface of 
the nail plate. Hyphae were seen as refractile, bright, 
linear structures along the laminates of the nail. 

Onychomycosis is a common condition affecting 
5.5% of the population worldwide and representing 

20% to 40% of all onychopathies and approximately 
30% of cutaneous mycotic infections.1,2 There are 
many methods available to confirm the clinical diag-
nosis of onychomycosis by detecting the causative 
organisms. Direct microscopic examination of the 
scraping with a KOH culture, histopathologic assess-
ment with periodic acid–Schiff staining, immuno-
fluorescence analysis with calcofluor white staining, 
enzyme analysis, and polymerase chain reaction can 
be used for diagnosis of fungal infections. The most 
frequently used diagnostic method for onychomycosis 
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In Vivo Confocal Microscopy in the Diagnosis  
of Onychomycosis

Figure 1. Onycholysis and onychodystrophy affecting 
the toes.

Figure 2. In vivo confocal image of hyphae (arrows).
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is KOH examination of the scraping; however, fungal 
culture and histopathologic examination also can be 
used in cases having diagnostic difficulties.1,3,4 There 
are many studies comparing the efficacies of these 
methods in the literature.5-9

The causative fungal agent should be determined 
with at least 1 laboratory method due to the high cost, 
long duration, and serious potential adverse effects 
of systemic antifungal treatment. Direct microscopic 
examination with KOH in the diagnosis of onycho-
mycosis is simple, fast, and inexpensive. However, 
inadequate material, using crystallized KOH for 
hydrolysis, insufficient or too much hydrolysis of 
scrapings, inappropriate staining, and not scanning  
all areas in the microscopy produce false-negative 
results. Similarly, secondary contamination of hair, 
cotton, yarn, or air bubbles mimicking fungal struc-
tures can cause false-positive results.9,10 

Fungal culture is another diagnostic method that 
is accepted as the gold standard for diagnosis of ony-
chomycosis.9 However, fungal cultures were positive 
in only 43% to 50% of all cases of onychomycosis that 
were diagnosed with other methods,11,12 which may be 
due to the loss of viability and ability of the fungi to 
grow in culture media during the transport. A major 
advantage of fungal culture is that the fungal agent 
can be classified as dermatophyte, nondermatophyte, 
mold, or yeast. However, culture does determine if the 
growing fungi is contamination or the real pathogen. 
Moreover, it is necessary to wait 3 to 4 weeks for cul-
ture results. For nondermatophyte fungi this time may 
be much longer.12

In vivo RCM is a noninvasive imaging method 
that allows optical en face sectioning of the  
living tissue with high resolution. Currently,  
RCM has a wide range of applications, such as the 
evaluation of both benign and malignant skin lesions 
in clinical dermatology.13

In vivo RCM was used first by Hongcharu et al.14 
The diagnoses of onychomycosis and fungal hyphae 
were shown both in vivo and in vitro.14 The sen-
sitivity and specificity of confocal examination in  
the diagnosis of onychomycosis is not known yet. 
Large clinical trials are needed to assess the sensi-
tivity and specificity of this method in diagnosing 
fungal infections.

Onychomycosis is a contagious infectious  
disease characterized by hyphae proliferation in  
the nail plate. Definitive diagnosis is necessary  
before treatment because onychomycosis can be  
mistaken for many infectious or noninfectious  
skin diseases with nail involvement. Conventional 
methods are time consuming, laborious, and  
less reliable. Instead of high-cost procedures,  

in vivo confocal microscopic examination can be 
a rapid and reliable diagnostic method for onycho-
mycosis in the near future.
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