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KEY POINTS

� Proper specimen orientation is crucial for accurate grossing as well as proper tissue embedding
and sectioning, significantly improving pathologic diagnostic ability.

� Close communication with the laboratory, including a thorough clinical history and differential and
instructions to the laboratory (ie, initial level hematoxylin and eosin stain [H&E] sections), is
important.

� Submitting nail biopsy specimens with a specific protocol that includes placing the tissue on a
drawing of a nail allows for preservation of orientation and prevents loss of tissue.

� A simple protocol on nail plate specimens greatly improves adherence of the plate to the glass slide
for H&E and periodic acid–Schiff (PAS) sections.
INTRODUCTION

Laboratory technicians and pathologists often fear
receiving a nail unit specimen because there are
significant challenges in both getting the nail plate
to adhere to a glass slide and because the soft tis-
sue specimens of the nail unit matrix and bed are
often small and fragmented. Interpretation by the
pathologist is challenging, not only because of
the often difficult nature of the specimen but also
because orientation at the microscopic level is
tricky, especially when examining a diseased nail
unit.

When routine skin specimens are obtained in a
clinic, the specimens are usually placed free
floating in a container with an appropriate amount
of formalin (10% formaldehyde) before the spec-
imen is sent to the laboratory. With nail unit spec-
imens, however, placing these specimens free in
formaldehyde results in loss of orientation and
frequent loss of critical tissue needed to make a
diagnosis. Maintenance of tissue integrity and
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orientation streamlines specimen processing—
from grossing to embedding to sectioning—and
significantly improves pathologic diagnostic abil-
ity. Thus, in the clinic, nail unit specimens require
additional work to preserve tissue integrity and
orientation.

It is helpful to be able to send nail unit speci-
mens to a laboratory with expertise in nail spec-
imen processing. However, the clinic is often
required to send to a variety of laboratories. By
preparing a nail unit specimen in the clinic in a
way that preserves orientation and prevents loss
of tissue, the specimen may thus be processed
and interpreted in a variety of laboratories with
better success. Thus, the onus is on the clinician
and the clinic to submit nail specimens in a manner
as discussed later.

Clear communication with the laboratory is
important in nail unit specimen submission. Of pri-
mary importance is instruction to the laboratory to
pay close attention to small fragments of tissue.
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Instructions to perform initial level sections and
unstained sections on positively charged slides
are important because the small nail matrix/bed
specimens may not survive refacing the paraffin
block for additional sections. Also important is a
clear clinical history and differential, especially
because the histologic features of some nail tu-
mors such as onychopapilloma are not distinct. A
pathologist not given a clear differential will diag-
nose an onychopapilloma as a verruca, as both
have hyperkeratosis and hypergranulosis. Simi-
larly, a diagnosis of a mold infection requires direc-
tion by the clinician to the laboratory to consider a
mold; otherwise, the microbiology laboratory will
consider the mold a contaminant and not charac-
terize the mold.
For submission in a way that preserves spec-

imen orientation, a couple of methods have previ-
ously been proposed. George and colleagues1

describe a technique of marking the epithelial sur-
face with colored ink, dipping the specimen in
glacial acetic acid to fix the ink, and then placing
it in formalin for transport. Although this technique
may certainly improve orientation by maintaining
the ability to identify the epithelial surface, placing
the specimen floating free in formalin will lead to a
loss of proximal-distal and medial-lateral orienta-
tion, and small fragments of potentially diagnostic
tissue may be lost. Richert and colleagues2

describe a different technique for submission in
which the specimen is placed on cardboard with
a nail diagram and covered with a sheet of filter pa-
per. The cardboard and filter paper are then sta-
pled together so that the specimen remains flat
and oriented, preventing tissue loss.
A SIMPLE TECHNIQUE FOR SPECIMEN
SUBMISSION

The authors have developed a technique that in-
corporates aspects of both of these methods,
but which may be more practical, particularly in
clinics where nail unit sampling is not routine.
Borrowing from ophthalmologic tissue processing,
the specimen is oriented by placing it on a cartoon
printout of a nail (Fig. 1) in the same location as its
in vivo location. Multiple tissue fragments may be
placed on a single nail cartoon in the area from
which they came. Any type of paper may be
used for the cartoon, and the cartoon may be
drawn by hand with a pen or pencil or printed
and cut out (a cartoon printout may currently be
found at www.cta-lab.com/nail_resources.html).
The cartoon should be small enough to fit flat
within a tissue cassette. Wetting the paper slightly
with formalin before placing the tissue on it pre-
vents histologic drying artifacts in the tissue.
After placing the specimen on the nail cartoon,
the orientation may be further improved by care-
fully inking one or more edges of the specimen
and the corresponding cartoon paper (see
Fig. 1). Very precise inking is best done using the
wooden end of a cotton swab rather than the cot-
ton end (see Fig. 1C). Because many lesions are
pigmented, avoiding black ink is important to pre-
vent confusion of ink with melanin. Thus, green or
blue ink is best.
The specimen on the cartoon printout is then

placed in a tissue cassette. Tissue cassettes and
the sponges that go inside them to secure tissue
must be purchased in bulk, so requesting a hand-
ful of cassettes and sponges from your local histo-
pathology laboratory is best. After placing 1 or 2
tissue sponges over the cartoon holding the tis-
sue, the cassette is closed securely. The cassette
can then be placed in an appropriately sized
container with formalin for fixation and transporta-
tion to the laboratory (Fig. 2).
On receipt in the laboratory, the cassette hold-

ing the nail unit specimen may be sent directly
through overnight processing without opening
the cassette. The tissue may also undergo gross
sectioning before overnight processing. Small
fragments may move around a little on the cartoon
during the overnight processing, but the overnight
processing adds significant strength to the soft tis-
sue and often leads to the ability to perform more
precise gross sectioning. The histotechnologist
should be encouraged to consult the pathologist
for advice on orientation, inking, and gross
sectioning. For instance, features of a presumed
onychopapilloma are best seen with longitudinal
proximal-to-distal sections, whereas features of
an onychomatricoma are best seen with trans-
verse sections. In addition, a fragmented spec-
imen may be separated by the histotechnologist
into multiple separate cassettes or blocks. Finally,
the laboratory should be instructed to cut 5 to 10
unstained sections on positively charged slides
with the initial hematoxylin and eosin stain (H&E)
sections for use with additional H&E or special
stains; this prevents loss of potentially critical tis-
sue needed to make an accurate diagnosis.
NAIL PLATE SUBMISSION

Nail plate associated with a matrix/bed specimen
should be submitted separately from the soft tis-
sue if possible. This separate submission is
because the histotechnologist is often most con-
cerned about sectioning the very hard nail plate,
and the diagnostic tissue is usually the matrix/
bed specimen. Failure to separate the soft tissue
from the plate may result in loss of diagnostic

http://www.cta-lab.com/nail_resources.html


Fig. 1. Nail matrix/bed specimen. (A) Longitudinal lesion with distal hyperkeratosis seen clinically before excision.
(B) Longitudinal lesion in the nail matrix/bed after removal of the nail plate. (C) Excised specimen on the nail di-
agram in the tissue cassette being inked proximally (matrix). (D) Excised, inked specimen on the nail diagram in
the tissue cassette.
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Fig. 2. Tissue cassette holding specimen. (A) Sponge over inked specimen on nail diagram in the tissue cassette.
(B) Close tissue cassette holding specimen. (C) Tissue cassette in a container with 10% formalin.
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tissue. The plate may be submitted as a separate
specimen or in the same container as the cassette
to reduce laboratory cost (Fig. 3). If the plate is
attached to soft tissue, the laboratory should be in-
structed to attempt to separate the plate from the
soft tissue and to process them as a separate
blocks or slides.
Many nail surgeons use the nail plate as a pro-

tective barrier after the surgery rather than submit-
ting it to the laboratory. Although the plate does
not re-adhere to the nail matrix/bed, the natural
shape of the plate is quite useful as a protective
cover. It remains controversial whether important
diagnostic tissue is being lost with this practice,
because epithelium may remain attached to the
plate after surgical reflection, which may contain
diagnostic clues, especially for melanoma.3 In
the authors’ experience, proper reflection of the
nail plate using a small, thin Freer elevator results
Fig. 3. Nail plate submitted in the same container as a
tissue cassette holding the matrix/bed specimen re-
duces laboratory fees but does not compromise the
quality of the specimen.
in almost all of the epithelium remaining in the
matrix/bed and not on the plate.4

Finally, although onychomycosis may not be the
primary disease process, dystrophic nail plate
over a lesion is often secondarily infected with fun-
gus, and a periodic acid–Schiff (PAS) stain should
always be performed on the plate.

PROTOCOL FOR ADHERENCE OF NAIL PLATE
TO A GLASS SLIDE

Successful processing of nail plate so that it re-
mains adhered to the glass slide is a challenge in
most laboratories. As such, a plethora of tech-
niques exist to achieve this, most which have not
been assessed in a controlled study. Of particular
note is the use of the hair removal product, Nair, by
many laboratories. Laboratories also coat the
slides with a variety of products, such as gelatin.
In the authors’ experience, gelatin coating signifi-
cantly improves plate adherence and subsequent
staining. Preparation of the slide before PAS stain-
ing can be achieved with a high level of success
with the preparation detailed in Box 1, in which
gelatin is added to the water bath, where the tissue
floats after sectioning. Of important note, a PAS
stain on a slide of nail plate should not undergo
diastase treatment, because this causes the plate
to come off the glass slide.

SUBMISSION OF NAIL PLATE FOR FUNGUS
IDENTIFICATION

Submitting a nail plate and debris for fungus and
mold identification is best done by submitting the
material dry in a small envelope. The sample may
then be prepared for H&E and PAS sections and
submitted for culture. Sampling of the nail unit
for fungus, including mold, should be directed to
the site of suspected infection, because a variety
of infectious patterns exist (distal lateral sub-
ungual, white superficial, proximal subungual, en-
donyx, and candidal onychomycosis).5 Multiple



Box 1
Slide preparation of nail plate for periodic acid–
Schiff staining

Procedure

1. Place a small amount of gelatin in the water
bath

2. Pick up desired sections using positively
charged slides

3. Place in oven at 60�C for 30–60 min (increase
time for “difficult” specimens)

4. Deparaffinize slides using xylene or xylene
substitutes

5. Hydrate through a series of standard
alcohols

6. Rinse slide in running cool tap water

7. Rinse slide in distilled water

8. DO NOT “DIGEST” SLIDES!!!

9. Proceed to PAS solution staining using a
standard protocol
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techniques for sampling exist, including drilling
into the nail plate to obtain the sample.6

SUBMISSION OF A PIGMENTED BAND
SPECIMEN

Because nail unit sampling is often done for a pig-
mented band and because the histopathologic
findings may be quite subtle, it is important to
instruct the laboratory on performing up-front spe-
cial stains as follows:

1. Level H&E sections (3 slides)
2. MelanA (Mart-1) immunohistochemical stain to

characterize melanocyte number, size, and
density

3. Fontana-Masson stain to identify melanin
4. PAS stain to identify pigmented fungus
5. Five to 10 unstained sections on charged slides

for possible additional H&E and special stains.

Blood in the nail unit may also produce pigmen-
tation, often associated with trauma. Blood within
the nail plate is almost always visible on an H&E
section, and a special stain is not needed. A Perl
iron stain will not work, because the iron moiety
in the heme has not been released through oxida-
tion if it is in the nail unit. A benzidine stain will iden-
tify the blood; however, benzidine is carcinogenic
and difficult to use in the laboratory, and, as noted,
the erythrocytes are almost always visible on the
H&E sections.7

SUMMARY

As previously mentioned, given the paucity of spe-
cific protocols, many nail biopsies are received
fragmented and without orientation. With such
specimens, proper grossing, processing, and
embedding can be exceedingly difficult. Through
careful submission of the specimen as outlined
above, more accurate diagnoses are possible.
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