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The use of nail abrasion as an auxiliary
method to obtain samples for the diagno­
sis of onychomycosis

O uso da onicoabrasão como método de auxílio na obtenção de
amostras para o diagnóstico da onicomicose
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ABSTRACT
Introduction: Onychomycosis is a fungal nail infection, corresponding to about 50% of
onychopathies. The most frequently used tests for diagnosis are direct microscopy and fungal
culture. The collection of samples is the most critical stage in the diagnosis of onychomy-
cosis. Due to lack of knowledge or technical difficulty, samples are collected from the most
distal part of the nail, where the fungal viability is low.
Objective: To evaluate the use of nail abrasion as an auxiliary method to collect material
for the diagnosis of onychomycosis, comparing it with results obtained using the traditional
collection method.
Methods: Thirty patients with clinical suspicion of onychomycosis in the feet had samples
of their finger nails collected for examination using two different methods. The collection
was initially made with the traditional method (distal part of the nail). Subsequently, nail abra-
sion was performed in the most proximal portion of the lesion, with the collection of scales
from the abraded area. Both samples underwent mycological examination and culture.
Results: The samples collected following nail abrasion showed a higher percentage of posi-
tive results than those collected from the distal portion, with positivity rates of 76.7% and
36.7%, respectively (p = 0.0018).
Conclusions: Nail abrasion is an effective auxiliary method in the diagnosis of onychomy-
cosis, having been proved superior to the traditional collection technique.
Keywords: nails; onychomycosis; onychomycosis/diagnosis; diagnosis.

RESU MO
Introdução: A onicomicose é infecção fúngica das unhas, correspondendo a cerca de 50% das onicopa-
tias. Os exames mais utilizados para diagnóstico são a microscopia direta e a cultura fúngica. A coleta
das amostras é a fase mais crítica de seu diagnóstico. Normalmente, por desconhecimento ou dificuldade
técnica, as amostras são coletadas da parte mais distal da unha, em que a viabilidade fúngica é baixa. 
Objetivo: Avaliar o uso da onicoabrasão como método auxiliar na coleta de material para o diagnóstico
de onicomicose, comparando com os resultados obtidos por meio da coleta tradicional. 
Métodos:Trinta pacientes com suspeita clínica de onicomicose nos pés tiveram amostras da unha cole-
tadas de duas formas diferentes para exame. Inicialmente, a coleta foi feita da forma tradicional (parte
distal da unha). Em seguida, realizou-se a onicoabrasão da parte mais proximal da lesão e coleta das
escamas dessa área abrasada. Ambas as amostras foram submetidas a exame micológico direto e culturas. 
Resultados:As amostras colhidas após a onicoabrasão apresentaram porcentagem de resultados positivos
superior às amostras coletadas da porção distal, com positividade variando de 76,7% a 36,7%, respec-
tivamente (p = 0,0018). 
Conclusões: A onicoabrasão é método auxiliar eficaz no diagnóstico da onicomicose, mostrando-se
superior à técnica tradicional de coleta. 
Palavras-chave: unhas; onicomicose; onicomicose/diagnóstico; diagnóstico.
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gernail appearance. In proximal subungual onychomycosis
(PSO), the fungus invades the proximal portion of the nail
through the proximal nail fold, forming a whitish area in the
lunula region and progresses distally.

The total dystrophic onychomycosis (TO) is the clinical
form that corresponds to the advanced stage of the disease.
There is destruction of the plate, leaving only keratin debris and
a thickening of the nail bed.

In a recent study, Hay and Baran proposed a new classi-
fication for onychomycosis, including the clinical forms already
mentioned, the “endonyx” onychomycosis, the mixed pattern
onychomycosis and the secondary onychomycosis.15 The
“endonyx” onychomycosis is characterized by the invasion of
the nail plate without involvement of the nail bed. It presents
lamellar separation of the nail plate with discoloration, and
absence of inflammation of the nail bed or subungual hyperker-
atosis. The mixed pattern comprises cases that show the combi-
nation of different patterns of infection in the same nail, while
the secondary onychomycosis corresponds to fungal infection of
the nail and surrounding tissues secondary to other conditions
such as psoriasis and trauma.

The difficulty in establishing a clinical diagnosis of ony-
chomycosis, coupled with the fact that the treatment of this
condition often requires the use of systemic antifungal agents for
long periods, causing potential side effects, justifies the need to
establish the correct diagnosis, with the isolation of the causative
agent. 3,4

There are several methods used in the diagnosis of ony-
chomycosis: direct microscopy, fungal culture, histological
examination of the nail plate stained by PAS, immunohisto-
chemistry, plate dermoscopy, confocal microscopy, flow cytom-
etry, scanning electron microscopy and polymerase chain reac-
tion (PCR). 3,4,12,16,17

Currently, the most widely used diagnostic tests are
direct microscopy with potassium hydroxide and cultures 3,16

These methods, however, require time and may present techni-
cal difficulties, even when performed by experienced profes-
sionals.16

The sample collection is the most critical phase in the
diagnosis of onychomycosis. In general, samples should be col-
lected in the most proximal part of the affected nail,12 but usually
due to ignorance or technical difficulties, the collection of the
most distal part of the nail is carried out, where the fungal via-
bility is low.13 In direct mycological examination, the scales are
bleached with 20-30% potassium hydroxide (KOH), which also
acts by dissociating hyphae from the keratinocytes. The sensitiv-
ity of this test can be improved when using 40% DMSO
(dimethyl sulfoxide). Stains such as Parker blue-black, and chlo-
razol Black E and calcofluor can also improve the visualization,
staining the hyphae with various colors.1,4,12

In a direct mycological examination it is possible to visu-
alize fungal elements, such as septate and hyaline hyphae or
pseudohyphae, however it is not possible to establish the species
and fungal viability. 4,12

INTRODUCTION
Onychomycosis is a fungal infection that affects the nails,

accounting for about 50% of all onychopathies. 1-4 It is estimated
that the prevalence ranges from 2-13% in the general popula-
tion, reaching 48% among those over 70 years old.5

Approximately 20% of the U.S. population, aged between 40
and 60 years, has onychomycosis.1

A recent Brazilian study showed a higher prevalence of
onychomycosis in females in the age group above 46 years and
in people who practice sports. The nails of the halluces were the
most affected, and Trichophyton rubrum was the most frequently
isolated fungus.6

In most cases there is involvement of the nails of the feet,
probably due to the fact that the growth rate of these nails is 50-
60% slower than those of the hands, facilitating infection.
Studies show that the proportion of involvement of the finger-
nails and toenails was 1:4 in Spain and 1:19 in Canada.2

Onychomycosis can be caused by three different fungi
types: dermatophytes, yeasts and non-dermatophytes.
Dermatophytes are keratinophilic fungi and are considered the
most common agents, being responsible for about 90% of cases.
In this group, the Trichophyton rubrum, followed by the
Trichophyton mentagrophytes stand out as the most frequent
species. 2,7-9

Onychomycosis caused by yeast is rare and, in most cases,
is present in the nail only as a colonizing fungus. It usually affects
patients with several comorbidities or with some degree of
immunosuppression and most often affects the fingernails.2,6

According to the literature data, yeasts are involved in 5-17% of
cases of onychomycosis, the most common being Candida albi-
cans.2,7,9 Studies show a high prevalence of the Candida species in
northeastern Brazil.10-12

The non-dermatophyte fungi are agents that are rarely
involved. Some articles have questioned the real pathogenicity
of these fungi in the nail 4, 12,13 and support the idea that, in most
cases where these fungi are isolated, they are not the real causal
agent, but rather the contaminant agents. Thus, the diagnosis of
onychomycosis caused by non-dermatophytes is difficult, since
they are common contaminants of nails and in mycology labo-
ratories. The most frequently isolated species is the Scopulariopsis
brevicaulis. 2,4

Lately, an increase in reports of cases of onychomycosis
caused by non-dermatophyte fungi has been observed, mainly
in Europe, with prevalence rates ranging from 1.6-6%.5

Onychomycosis can be classified into four types, depending on
their clinical presentation, i.e. the type of involvement of the nail
plate. 1,6,7,14

The distal and lateral subungual onychomycosis (DLSO)
is the most common form. The fungus invades the nail through
the hyponychium and grows slowly and proximally.
Hyperkeratosis of the nail plate and onycholysis can be
observed, making it opaque. The white superficial onychomyco-
sis (WSO) mainly affects the toenails and the main agent is the
Trichophyton mentagrophytes. Hyphae parasitize the most superfi-
cial portion of the nail plate, causing a white, opaque, brittle fin-
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Patient selection
Thirty patients of both genders were selected, according

to the following inclusion criteria: clinical suspicion of ony-
chomycosis affecting any nail of the feet, with the following
clinical forms: lateral and distal subungual onychomycosis, or
total dystrophic onychomycosis. Absence of systemic or topical
antifungal treatment within the previous six months. Agreement
to participate in the study by signing the free and informed con-
sent form. To be over 18 years old.

Sample collection
The patients selected were referred for the collection of

material. Samples intended for diagnostic tests were collected in
two ways. First, the affected nail was scraped on the free border
according to the usual method, with a scalpel or curette.

Subsequently, the more proximal area of the lesion was
identified in the same nail, and was then subjected to the ony-
choabrasion with the electric device Dremel-MultiPro® model
395, coupled to a disposable rotary sanding paper (Figure 1). The
collection was then carried out in the abraded area (Figures 2
and 3). Before both samplings, the nail was cleansed with 70%
alcohol. Each sample, regardless of the collection technique (dis-
tal or abrasion), was separated into two parts—one destined for
the mycological examination and the other to the culture.

For the direct mycological examination, the samples
were prepared with 20% potassium hydroxide, associated with
40% dimethyl sulfoxide, and then visualized under optical
microscopy with 10-40x magnification.

Two culture media were used for the seeding of each
material. The Sabouraud agar with chloramphenicol is a rich
medium that allows the growth of dermatophytes, non-der-

A culture is needed to identify the etiologic agent. The
collected material must be seeded in at least two culture media,
the most common is Sabouraud agar. 1,7 The culture media may
also contain antibiotics (chloramphenicol) and cycloheximide in
order to inhibit the growth of contaminating bacteria and fungi,
respectively. 12,18 The accuracy of both the mycological exam and
the culture ranges from 50-70%, depending on the technique of
collection and sample preparation.12 Due to the variable sensi-
tivity of these methods, other diagnostic tests are being used.

Histological examination of the nail can be considered a
supplementary test in cases where the direct mycological exam
and the culture were not able to confirm the diagnosis, but a
clinical suspicion remains. In this examination, the fragment of
the nail is stained with PAS (Periodic Acid-Schiff), allowing
visualization of fungal structures, as well as the extent of the
infection.3,12

In recent studies, Borkowski et al. as well as Lawry et al.
compared the efficacy of various methods for the diagnosis of
onychomycosis.4 Both studies concluded that the histopatholog-
ic examination with PAS was more effective than the direct
mycological examination and the culture. However, the
histopathological examination has the disadvantage of being
unable to establish the identity of the causative agent and does
not provide information on the pathogen’s viability.

More advanced diagnostic techniques such as immunohis-
tochemistry, flow cytometry, confocal microscopy and PCR have
been used successfully in the diagnosis of onychomycosis.
However, large-scale implementation of these methods is very
unlikely due to the need of cutting edge technology and high cost.

Thus, in daily clinical practice, especially regarding the
sampling process, resources capable of increasing the accuracy of
the mycological examination and culture are used.
Onychoabrasion consists of sanding the nail plate using an elec-
trical device and sandpaper of varying roughness.14 Abrasion is
an old surgical technique in dermatology, first used in 1905 for
the treatment of depressed scars.19 Over the years it has
improved and had its indications expanded, including its use in
the nail plate. Unlike the usual sample collection, which has lim-
itations such as patient discomfort and difficulty in obtaining
enough samples from the more proximal part of the lesion, this
method helps in collecting scales, reducing those limitations.14,20

The present study was aimed at evaluating the use of
onychoabrasion as an auxiliary method for the collection of
material for the diagnosis of onychomycosis, and comparing
results with those obtained using the traditional method.

METHODS
A prospective study was carried out with 30 patientsfrom

the Dermatology Ambulatory of the Hospital do Servidor
Público Municipal de São Paulo, S.P., Brazil, who voluntarily
sought care between the years of 2011 and 2012.

The study was approved by the Research Ethics
Committee of the institution (Authorization No. 35/2011;
Protocol 237/2011). FIGURE 1: Device used in the onychoabrasion (Dremel­MultiPro®, 

model 395).
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matophytes, and yeasts. The second medium used was the
Sabouraud agar with chloramphenicol and cycloheximide
(Mycosel), which is more selective, inhibiting the growth of
yeast and non-dermatophyte fungi.

Statistical analysis
The result of the direct mycological examination provid-

ed three options: positive (when septate hyaline hyphae were
visualized), and negative (in the absence of fungal structures). The
third possibility corresponded to cases where such an examina-
tion could not be performed due to insufficient material.

Culture results were analyzed separately for Sabouraud
agar and Mycosel. There were four possible results: positive,
absence of growth, insufficient material, and contamination.

Positivity was achieved with the growth of dermato-
phyte fungi in the culture medium. In the absence of growth of
any microorganism, the result was considered as absence of growth.

In cases where the material was insufficient, the culture

FIGURE 2: Distal and lateral subungual onychomycosis before 
onychoabrasion

Figure 3: After onychoabrasion of the more proximal portion of the lesion

could not be performed.
The growth in the bacteria culture medium, yeast and

non-dermatophyte fungi, was deemed as a contamination. For
performing certain calculations, the result of the culture result
was classified into two major groups: those with positive results
(corresponding to the cases where there was growth of der-
matophytes), and those with negative results, which comprised
the cases of absence of growth, insufficient material and con-
tamination. For the data analysis, the McNemar test was used,
assuming an alpha = 0.05. Results were considered significant if
the calculated “p” was less than alpha = 0.05.

RESULTS
The collection of material from the distal part of the

nail—the first step—provided positive direct mycological exam-
ination in 20 patients. In 10 cases, the examination could not be
performed due to insufficient material (Table 1).

On the other hand, the sampling performed after ony-
choabrasion resulted in a positive direct mycological examina-
tion in 100% of cases (30 patients); there were no cases of insuf-
ficiency of material for analysis.

The culture in Sabouraud agar of the samples collected
from the distal region of the nail showed contamination in 13
cases (43.33%), growth of dermatophyte fungi in 3 cases (10%),
absence of growth in 4 (13.33%), and in 10 patients (33.33%)
the culture was not performed due to insufficient material. The
samples collected after the onychoabrasion and cultured in the
same agar, showed contamination in 23 cases (76.67%), growth
of dermatophytes in 6 cases (20%) and absence of growth in 1
case (3.33%).

The Mycosel agar culture of the samples collected from
the distal region of the nail showed contamination in 1 case
(3.33%), growth of dermatophytes in 11 (36.67%), absence of
growth in 8 (26.67%), and in 10 patients (33.33%) culture was
not carried out due to insufficient material. The samples collect-
ed after the onychoabrasion presented contamination in one
case (3.33%), growth of dermatophytes in 23 (76.67%) and
absence of growth in 6 (20.00%). (Table 2 and Graph 1)

In these 23 cases where the results of the Mycosel culture
was positive, Trichophyton rubrum was isolated in 21 patients,
while Trichophyton mentagrophytes was found in only 2 cases.
(Graph 2)

The results of the culture were then separated into two
large groups. One with positive results, which corresponded to
cases where there had been growth of dermatophyte fungi, and
another with negative results, which comprised cases of contam-
ination, absence of growth, and insufficient material.

The results (positive and negative) of the agar culture
with Mycosel of the distal collectionwere compared with the
analogous culture, however with collection after onychoabra-
sion. The McNemar test was applied and revealed that the dif-
ference between the proportions in the results identified by the
two methods were statistically significant (p = 0.0018). (Table 3)

On the other hand, when performing the same compar-
ison with Sabouraud culture, it was verified that the differences
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TABLE 1: Comparison of number of patients who had insufficient material for the diagnostic tests, according to the sampling site: distal or after 
onychoabrasion (Abrasion)

Distal Abrasion YES NO TOTAL %

YES 0 10 10 33.3
NO 0 20 20 66.7
TOTAL 0 30 30
% 0.0 100.0

Difference 95% CI 33.33

Chi­square 12,7; 33.33%

Significance level P= 0,002

TABLE 2: Descriptive results (absolute numbers and percentage) of cultures in Sabouraud (Sab) and Mycosel (My) media, according to the sample
collectiontechnique: distal or after onychoabrasion (Abrasion)

in results (positive and negative) between the distal collection
and that carried out after onychoabrasion were not statistically
significant (p = 0.25). (Table 4)

Method           Results Distal My Distal Sab Abrasion My Abrasion Sab
Nº % Nº % Nº % Nº %

Contamination 1 3.33 13 43.33 1 3.33 23 76.67
Dermatophyte 11 36.67 3 10.00 23 76.67 6 20.00
Absence of growth 8 26.67 4 13.33 6 20.00 1 3.33
Insufficient material 10 33.33 10 33.33 0 0.00 0 0.00

Total 30 100.00 30 100.00 30 100.00 30 100.00

Graph 2: Species of dermatophyte fungus isolated in Mycosel culture of
samples collected from onychoabrasion

GRAPH 1: Results in absolute numbers of the cultures in Sabouraud (Sab)
and Mycosel (My) media, according to the sampling method: distal or

after onychoabrasion (abrasion)

DISCUSSION
The study reveals a greater amount of positive results in

samples collected after the onychoabrasion than that of the sam-
ples taken from the distal portion of the nail, with positivity

Distal My Distal SabAbrasion My Abrasion Sab

CONTAMINATION DERMATOPHYTE ABSENCE OF GROWTH INSUFFICIENT
MATERIAL

T. rubrum
T. mentagrophytes
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ranging from 76.7% to 36.7% onychoabrasion. This difference
was statistically significant (p = 0.0018).

The confidence interval of the difference shows that the
onychoabrasion out performed the distal collection by 68% in
the identification of fungi in Mycoselculture.

Despite the fact that 100% of the samples (excluding
cases of insufficient material), both proximal and distal (ony-
choabrasion) have yielded positive direct mycological examina-
tion, the Mycosel culture medium had growth of dermatophyte
fungi in only 66.7% of distal samples and 76.7% of the samples
collected after the abrasion.

Most likely, this finding is due to the fact that the fungi
found in direct mycological exams do not present viability in
culture. The superiority of positive results in the culture of sam-
ples collected after onychoabrasion suggests that the sanding of
the most proximal part of the lesion favors the collection of
fungi with greater viability.

A study by Shemer et al. evaluated 194 patients with

clinical suspicion of onychomycosis.13 The samples were collect-
ed from three different locations of the nail: proximal, middle,
and distal parts. These samples were obtained both by traditional
curettage and by the drilling of the nail with an electric device.
Regardless of collection technique, the results showed that the
sensitivity of the culture increased as the location of the collec-
tion became increasingly more proximal, agreeing with the find-
ing of the present study.

Furthermore, the technique of drilling resulted in cul-
tures with higher sensitivity in the three sampling sites, probably
due to the fact that it provided better quality and a greater quan-
tity of material. The onychoabrasion would also have the func-
tion of providing better samples for examination.

In the present study, Trichophyton rubrum (TR) was the
most frequently isolated fungus, regardless of the collection site.
In the samples originated from the onychoabrasion, TR was iso-
lated in 91% of cases, followed by Trichophyton mentagrophytes,
found in 9% of patients. In the collections in the distal part, TR

Table 3: Comparison between results of cultures in Mycosel medium from samples collected from the nail’s distal part (Distal MY) and samples col­
lected after onychoabrasion (Abrasion MY)

Abrasão MY
Teste Positivo Negative test Total %

Distal MY
Positive test 10 1 11 36,7

Negative test 13 6 19 63.3
Total 23 7 30 100.0
% 76.7 23.3 100.0

Difference 40.00%

95% CI 15.06% to 46.5%
Exact probability P = 0.0018

TABLE 4: Comparison between results of cultures in Sabouraud medium of samples collected from nail’s distal part (Distal Sabouraud) and samples
collected after onychoabrasion (Abrasion Sab)

Distal Sabouraud

Distal Sabouraud

Positive test Negative test Total %
Positive test 3 0 3 10
Negative test 3 24 27 90
Total 6 24 30 100.0
% 20 80 100.0

Difference 10.00%
95% CI ­4.15% to 10%
Exact probability P = 0.2500
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was isolated in 100% of cases. This information is consistent
with the data presented in the international literature, highlight-
ing Trichophyton rubrum as the main agent of onychomycosis.

The comparison of the results of the Sabouraud medium
showed no statistically significant differences between the sam-
ples of the distal part and those from after onychoabrasion, as
observed in a Mycosel medium. The contamination corre-
sponded to 76.67% of the onychoabrasion cultures and to
43.34% of the distal partcultures.

In contrast, dermatophytes fungi were isolated in only
20% of the onychoabrasion cultures and in 10% of the distal part
cultures.

These findings are probably due to the fact that the
Sabouraud culture medium is rich and non-selective, favoring
the growth of microorganisms in a minimally restricted way.

Yeasts, dermatophyte, and non-dermatophyte fungi find
a medium conducive to their development, hindering the iden-
tification of the pathogen and the contaminant. The bacteria
generally have their growth inhibited by the presence of antibi-
otics, such as chloramphenicol, in most of the culture media.

On the other hand, the culture medium Mycosel is more
selective due to the presence of cyclohexemide, a substance
cable of partially or totally inhibiting the growth of yeast and
non-dermatophyte fungi.

One of the already mentioned limitations of the direct
mycological examination of samples collected in the usual man-
ner (distal) is running into only scarce material for the exam. In
10 of the 30 patients selected for the study, there was insufficient
material in the distal partcollection.

With the abrasion of the nail, in all 30 cases it was pos-
sible to obtain material for the direct mycological examination
and culture. Thus, onychoabrasion emerges as an important
resource for collecting material, therefore reducing the technical
limitations of the usual collection method.

CONCLUSIONS
The study proves that onychoabrasion is an effective

auxiliary method in the diagnosis of onychomycosis, for it pro-
vides better quality samples for analysis, making it superior to
the traditional technique in identifying the fungus in both direct
mycological examination and culture. ●
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