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PRACTICE POINTS \
* Potassium hydroxide (KOH) preparations can lead to diagnostic confidence and direct appro-
priate therapy.
* Refreshing the basics of this simple technique can lead to better patient eutcomes in the primary care
setting and in the dermatology specialty clinic.
= Teaching the KOH preparation to the next generation of physicians will ensure its longevity and assure
future benefit to patients.
.

Using potassium hydroxide (KOH) preparations
in the diagnosis of superficial fungal infections
is a technique that has been handed down from
teacher to apprentice for more than 100 years.
The technique is simple, accurate, and inexpen-
sive; however, there is reason to believe it is fall-
ing to the wayside in favor of empiric treatment,
especially in primary careisettings. To continue
the use of this valuable diagnostic aid, a sys-
tem of teaching the KOH preparation to the next
generation of physicians (ie, medical students,
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residents) is proposed with emphasis on facilitat-
ing the process by storing viable skin samples
infected with dermatophytes for long periods of
time. This technique obviates the need to find
suitably infected patients before each teaching
laboratory. This technique also is appropriate to
refresh the skills of practicing physicians as they
prepare for point-of-care testing assessments.
Cutis. 2015;96:109-112.

otassium hydroxide (KOH) preparations remain
an important bedside test for prompt and accu-
rate diagnosis of superficial fungal infections
known as dermatophytoses. This tool has been used
for at least 100 years, with early terminology refer-
ring to it as potash; for the last century, it has largely
been a technique passed down as a skill from master
technician to learning apprentice. The original pio-
neer of the KOH preparation remains a mystery.!
Variations on techniques for performing the KOH
preparation exist, and tips and tricks on the use
of this test are a hot topic among dermatologists.
Although primary care and dermatology-specific
publications espouse the importance of the KOH
preparation,®® it has unfortunately been identified
and labeled as one of the forgotten diagnostic tools.’
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It is incumbent on dermatologists to educate
medical students and residents using a simple and
specific method to ensure that this simple and effec-
tive technique, with sensitivity reported between
87% and 91% depending on the expertise of the
examiner,® remains part of the clinical armamen-
tarium. One concern in the instruction of large
groups of students and clinicians is the ready acces-
sibility or availability of viable skin samples. This
article describes a method of collecting and storing
skin samples that will allow educators to train large
groups of students on performing KOH preparations
without having to repeatedly seek skin samples or
patients with superficial skin infections. A detailed
description of the pedagogy used to teach the prepa-
ration and interpretation of KOH slides to a large
group of students also is reviewed.

Specimen Collection

The first step in teaching the KOH preparation to a
large group is the collection of a suitable number of
skin scrapings from patients with a superficial fungal
skin infection (eg, tinea corporis, tinea versicolor).
A common technique for obtaining skin samples is
to use a no. 15 scalpel blade (Figure 1) to scrape the
scale of the lesion at its scaly border once the area
is moistened with an alcohol pad or soap and watet.’
The moisture from the alcohol pad allows the scale
to stick to the no. 15 blade, facilitating collection.
Once a suitable amount of scale is collected, it is
placed on a glass microscope slide by smearing the
scale from the blade onto the slide. This process has
been modified to facilitate a larger quantity of speci-
men as follows: dermatophyte-infected plaques with
scale are rubbed with the mo. 15 blade and the free

Figure 1. Scraping at leading edge of lesion with a no. 15
scalpel blade after cleaning the area with an alcohol pad.
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scale drops into a standard urine specimen cup. This
process is repeated multiple times from different sites
to capture the displaced scale with the dermatophyte.
We have found that as long as the specimen cups are
sealed tightly and stored in a relatively dry and cool
environment (room temperature), the samples can
be used to construct KOH teaching slides for at least
3 years. We have not used them beyond 3 years but
suspect that they would continue to be viable after
this time.

Preparation of Slides

Given that time for teaching often is limited, it
is beneficial to fix many skin scrapings on a large
number of glass slides prior to the session, which
enables students to simply add KOH to the slides on
the teaching day. To prepare the slides in advance,
it is necessary to gather the following materials:
a specimen cup with skin samples, glass slides,
pickups or tweezers, a small pipette, a cup of water,
protective gloves, and a pencil. After donning
protective gloves, the pickups or tweezers are used
to retrieve a few flakes of scale from the specimen
cup and place them on the center of a glass slide.
Using the pipette, 1 or 2 drops of water are added
to the scale, and the slide is then allowed to dry.
The slides are marked with the pencil to indicate
the “up” side to prevent the students from applying
KOH solution to the wrong side of the slide. The
skin scale is fixed in place on the slide as the water
evaporates and may be stored until needed for use
in a standard slide box or folder.

Performing the KOH Preparation

On the day of teaching, it is helpful to engage the
entire group of students with an introductory lecture
on the purpose and use of the KOH preparation.
Upon completion, students move to a worksta-
tion with all of the materials needed to prepare
the slide. Additional items needed at this time are
10% KOH solution, coverslips, and a heating device
(eg, lighter, Bunsen burner, match)(optional).
Students are instructed to place 1 or 2 skin scales
onto a glass slide or retrieve a slide with skin scales
already fixed, and then add 1 drop of 10% KOH
solution directly to the sample (Figure 2). Next,
they should place a slide coverslip onto the KOH
drop and skin sample using a side-to-side technique
that will move the scale into a thin layer within the
KOH solution and push away any excess solution to
the periphery (Figure 3). Large amounts of excess
KOH solution should be cleared away with a paper
towel, lens paper, or tissue. The heat source can be
used to gently heat the underside of the glass slide
(Figure 4), but it often is sufficient to simply wait
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3 to 5 minutes for the KOH solution to take effect.
The heat accelerates the maceration of the scale
and makes it easier to see the hyphae among the
keratinocytes. Some physicians advocate the use of
dimethyl sulfoxide in lieu of heating,? but this solu-
tion may not be available in all primary care settings.

Microscopic Examination
Prior to examining the slides under the micro-
scope, students may complete a self-guided tutorial
(eg, digital or paper slide show) on the various fea-
tures seen through the microscope that are indicative
of dermatophytes, including branching hyphae and
yeast buds. They also should be educated about the
common appearance of artifacts that may resemble
hyphae. Once the students have completed the tuto-
rial, they may proceed to microscopic examination.
While the students are viewing their slides under
the microscope, we find it helpful to have at least
1 experienced faculty member for every group of
10 students. This instructor should encourage the
students to lower the microscope condenser all the
way to facilitate better observation. Students should
start with low power (X4 or red band) and scan for
areas that are rich in skin scale. Once a collection
of scale is found, the student can switch to higher
power (X10 or yellow band) and start scanning for
hyphae. Students should be reminded to search for
filamentous and branching tubes that are refractile.
The term refractile may be confusing to some students,
so we explain that shifting the focus.up or down will
show the hyphae to change in brightness and may
reveal a greenish tint. Another helpful indicator to
point out is the feature that hyphae will cross the bor-
der of epidermal skin cells;whereas artifacts will not
(Figure 5). Once the students have identified

Figure 2. Adding 10% potassium hydroxide solution to
skin samples.
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Figure 3. Placing the slide coverslip.

Figure 4. Applying gentle heat to the potassium hydrox-
ide preparations.

Figure 5. Example of hyphum crossing epithelial
cell borders.
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evidence of a dermatophyte infection, they must
call the instructor to their station to verify the pres-
ence of hyphae or yeast buds, which helps confirm
their understanding of the procedure. Once the
student accurately identifies these items, the session
is complete.

Comment

The use of a KOH preparation is a fast, simple, accu-
rate, and cost-effective way to diagnose superficial
fungal infections; however, because of insufficient
familiarity with this tool, the technique often is
replaced by initiation of empiric antifungal therapy
in patients with suspected dermatophytosis. This
empiric treatment has the potential to delay appro-
priate diagnosis and treatment (eg, in a patient
with nummular dermatitis, which can clinically
mimic tinea corporis). One way to encourage the
use of the KOH preparation in the primary care and
dermatologic setting is to educate large groups of
next-generation physicians while in medical train-
ing. This article describes a teaching technique that
allows for long-term storage of positive skin samples
and a detailed description of the pedagogy used to
train and educate a large group of students in a rela-
tively short period of time.

All KOH preparations fall under the US fed-
eral government’s Clinical Laboratory Improvement
Amendments and require proficiency testing.’
Although the teaching method presented here is
designed for teaching medical students; it may be
utilized to educate or refamiliarize experienced phy-
sicians with the procedure in.an effort to improve

proficiency in point-of-care testing programs used
in many health care systems to comply with the
Clinical Laboratories Improvement Amendments.
Future analyses could assess whether the method
described here improves provider performance on
such proficiency measures and whether it ultimately
helps ensure quality patient care.
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