THE JOURNAL OF

FAMILY
PRACTICE

Avner Shemer, MD;
Batya Davidovici, MD;
Marcelo H. Grunwald,
MD; Anna Lyakhovitsky,
MD; Boaz Amichai, MD
Department of
Dermatology, Sheba
Medical Center,
Tel-Hashomer, Israel

(Drs. Shemer, Lyakhovitsky,
and Amichai);
Dermatology Unit, Kaplan
Medical Center, Rehovot,
Israel (Dr. Davidovici);
Soroka University Medical
Center, Ben-Gurion
University, Beer-Sheva,
Israel (Dr. Grunwald)

a3 boazam@clalit.org.il

The authors reported no
potential conflict of interest
relevant to this article.

552

ORIGINAL RESEARCH

Onychomycosis:

A simpler in-office technique
for sampling specimens

Specimens taken from the distal nail and nail bed yield
adequate rates of accurate diagnosis and can spare
patients the discomfort of proximal sampling.

ABSTRACT

Background® In onychomycosis, proper
specimen collection is essential for an accurate
diagnosis and initiation of appropriate ther-
apy. Several techniques and locations have
been suggested for specimen collection.
Objective» To investigate the optimal tech-
nique of fungal sampling in onychomycosis.
Methods» We reexamined 106 patients with
distal and lateral subungual onychomycosis
(DLSO) of the toenails. (The diagnosis had
previously been confirmed by a laboratory
mycological examination—both potassium
hydroxide [KOH] test and fungal culture—of
samples obtained by the proximal sampling
approach.) We collected fungal specimens
from the distal nail bed first, and later from
the distal underside of the nail plate. The col-
lected specimens underwent laboratory myco-
logical examination.

Results»> KOH testing was positive in 84
(79.2%) specimens from the distal nail bed and
only in 60 (56.6%) from the distal underside
of the nail plate (P=.0007); cultures were posi-
tive in 93 (87.7%) and 76 (71.7%) specimens,
respectively (P=.0063). Combining results from
both locations showed positive KOH test re-
sults in 92 (86.8%) of the 106 patients and
positive cultures in 100 (94.3%) patients.
Conclusions» Based on our study, we sug-
gest that in cases of suspected DLSO, material

should be obtained by scraping nail material
from the distal underside of the nail and then
collecting all the material from the distal part
of the nail bed.

hen assessing possible onycho-
mycosis, conventional practice
is to take samples from the most

proximal infected area. But this approach is
usually technically difficult and may cause
discomfort to patients.'® We therefore sought
to determine the optimal location for fungal
sampling from the distal part of the affected
nail.

METHODS
To assess the accuracy of distal sampling in
diagnosing distal and lateral subungual ony-
chomycosis (DLSO) of the toenails, we re-
evaluated 106 patients with DLSO previously
confirmed by microscopic visualization of
fungi in potassium hydroxide (KOH) solution
and by fungal culture of specimens obtained
using the proximal sampling approach.
Before we obtained our samples, we
cleaned the nails with alcohol and pared
the most distal part of the nails in an effort
to eliminate contaminant molds and bac-
teria. Using a 1- or 2-mm curette, we took
speciments first from the distal nail bed and,
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FIGURE

Distal sampling for distal and lateral subungual onychomycosis

Using a 2-mm curette, we collected specimens from the distal nail bed first (A), and then from the distal underside
of the nail plate (B). However, our recommendation for clinical practice is to reverse this order of sampling to
collect all possible material.

second, from the distal underside of the nail
plate (FIGURE). We separated specimens for
use in either direct KOH visualization or in
fungal culture using Sabouraud’s Dextrose
agar (Novamed; Jerusalem, Israel), which
contains chloramphenicol or streptomycin
and penicillin to prevent contamination.

Statistical analyses
We recorded sociodemographic charac-
teristics and fungal culture results in basic
descriptive (prevalence) tables. In univari-
ate analysis, we used f-tests to compare the
means of continuous variables (eg, age, dura-
tion of fungal infection). To assess the distri-
bution of categorical parameters (eg, sex) and
to gauge the efficacy of the different probing
techniques, we used chi-square (%2) tests. We
analyzed coded data using SPSS (Chicago, IL)
for Windows software, version 12.

We conducted the study according to the
rules of the local Helsinki Committee.

RESULTS

We examined 106 patients with DLSO, of
which 65 (61.3%) were male and 41 (38.7%)
were female, ages 23 to 72 years (mean age,
44.6). The duration of fungal infection ranged
from 3 to 30 years, with a mean of 14.9 years.
In 70.8% of cases, the infection involved the
first toenail. Duration of the fungal disease
did not differ significantly between the sexes.
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KOH test results were positive for
84 (79.2%) specimens from the distal nail bed,
and for only 60 (56.6%) specimens from the
distal underside of the nail plate (P=.0007);
culture results were positive for 93 (87.7%)
and 76 (71.7%) specimens, respectively
(P=.0063). Combining results from both loca-
tions (all positive samples from the nail bed,
plus positive samples from the nail underside
when results from the nail bed were negative)
yielded confirmation with KOH testing in
92 (86.8%) patients and with culture in 100
(94.3%) patients. There were no statistically
significant differences between the com-
bined results of both locations and the results
from the distal nail bed alone (KOH, P=.143;
culture, P=.149) (TABLE).

DISCUSSION

In DLSO, most dermatophyte species invade
the middle and ventral layers of the nail plate
adjacent to the nail bed, where the keratin is
soft and close to the living cells below. In fact,
the nail bed is probably the primary invasion
site of dermatophytes, and it acts as a reser-
voir for continual reinfection of the growing
nail.” Obtaining confirmation of fungal infec-
tion before initiating antifungal treatment is
the gold standard in clinical practice, given
that antifungal agents have potentially seri-
ous adverse effects, that treatment is expen-

sive, and that medicolegal issues exist.?
CONTINUED
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In suspected
distal and
lateral
subungual
onychomycosis,
samples from
the distal
underside of

a nail and the
distal nail bed
provide a
satisfactory
diagnostic yield.
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For distal
sampling, use

a 1- or 2-mm
curette to collect
specimens first
from the nail
underside and
then from the
nail bed.
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TABLE
Accuracy of distal sampling in 106 patients
with confirmed DLSO
Underside Combined
Nail bed of nail plate P value results P value*
Positive KOH 84 (79.2%) 60 (56.65%) .0007 92 (86.8%) .143
Positive culture 93 (87.7%) 76 (71.7%) .0063 100 (94.3%) .149

*Differences between results from sampling the nail bed alone and results from combined nail bed and nail plate sampling were

not statistically significant.

DLSO, distal and lateral subungual onychomycosis; KOH, potassium hydroxide.

The standard methods used to detect a
fungal nail infection are direct microscopy
with KOH preparation and fungal culture.
The KOH test is the simplest, least expensive
method used in the detection of fungi, but it
cannot identify the specific pathogen. Fungal
speciation is done by culture. More accurate
histopathologic evaluation is possible with
periodic acid-Schiff stain, immunofluores-
cent microscopy with calcofluor stain, or
polymerase chain reaction, but these tech-
niques are more expensive and less feasible
in outpatient clinics.’

The diagnostic accuracy of the KOH test
and fungal culture ranges from 50% to 70%,
depending on the experience of the labora-
tory technician and the methods used to
collect and prepare the sample.®!° It is bet-
ter to take samples from the most proximal
infected area by curettage or drilling, but this
technique is usually more difficult than a dis-
tal approach, should be performed by skilled
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personnel, and may cause discomfort to
patients.>>¢

10ur recommendation for practice.
Earlier studies suggested that nail speci-
mens should be taken from the nail bed."®
We sampled the nail bed first in our study
because, in trying to determine an optimal
location for sampling, we wanted to avoid
contaminating nail-bed specimens with de-
bris from the underside of the nail. In prac-
tice, however, we suggest that, in cases of
suspected DLSO, clinicians first obtain speci-
mens from the distal underside of the nail,
and then collect all remaining material from
the distal part of the nail bed. This technique
is simple and can easily be performed in an
office setting. If test results are negative but
DLSO remains clinically likely, test a second
sample after a week or 2. JFP
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