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Effects of Ex Vivo Skin Microbiopsy
on Histopathologic Diagnosis
in Melanocytic Skin Lesions
Currently, histopathologic analysis represents the practical ref-
erence standard for the diagnosis of melanocytic skin le-
sions. However, there are limitations particularly related to the
morphologic nature of the histopathologic interpretation and
the influence of the clinical information on the final diagnosis.1

To provide lesional tissue from melanocytic proliferations for
molecular analysis without jeopardizing the conventional his-
topathologic diagnosis, we invented a miniaturized biopsy de-
vice with a total width of 0.35 mm, containing a sample cham-
ber 0.15 mm wide. This device penetrates approximately 250
μm in healthy skin (ie, superficial dermis) to collect approxi-
mately 1600 cells.2 This microbiopsy device can be used with-
out local anesthetic, and there is no need for a suture. Our hy-
pothesis is that the minimal skin damage caused by the
microbiopsy does not interfere with the subsequent histo-
pathologic diagnosis.

Methods | Five patients scheduled for suspicious pigmented le-
sion removal at the dermatology department of the Princess
Alexandra Hospital, a public tertiary hospital in Brisbane, Aus-

tralia, were recruited. Con-
sent was obtained from all
participants with approval
from The University of

Queensland/Princess Alexandra Hospital Human Research Eth-
ics Committees. Clinical images of the lesions were taken be-
fore surgery and immediately after excision. Each excised le-
sion was bisected, and 5 microbiopsy specimens were applied
ex vivo to one of the halved lesions. The microbiopsy site lo-
cations were documented, and the specimens were labeled ac-
cordingly. All specimens were sectioned in the hospital’s pa-
thology laboratory according to routine protocol.

Results | All sections were examined by a dermatopathologist
(D.L.) for the histopathologic diagnosis, with special empha-
sis on the microbiopsy defect. The mean (SD) size of the mi-
crobiopsy defect was 113 (50) μm wide and 146 (37) μm deep
(n = 4). These defects are comparable, albeit not identical, to
processing artifacts in nonmicrobiopsied specimens ranging
from 20 to 2100 μm wide and 70 to 600 μm deep. Histopatho-
logic diagnoses in both halves, while examined separately, were
exactly the same in all lesions. Diagnoses included com-
pound nevus, junctional lentiginous nevus, compound dys-
plastic nevus, junctional dysplastic nevus, and solar lentigo.

From the 5 lesions included in the study, 2 are displayed
herein clinically and histopathologically. Patient 1 was an 88-
year-old man with a history of metastatic melanoma, who had

a deep shave excision of a new nevus identified on his left flank.
One of the microbiopsy defects identified within the melano-
cytic region was 132 × 74 μm in size (Figure 1). The diagnosis
was a compound dysplastic nevus. Patient 2 was a 56-year-
old woman with history of nonmelanoma skin cancer, who pre-
sented with a changing nevus on her left scapula. One of the
microbiopsy defects found outside the lesional region was
145 × 201 μm and reached the superficial dermis (Figure 2). Di-
agnosis of this lesion was junctional lentiginous nevus.

Discussion | Over the years, many microdevices have been devel-
oped to obtain tissue samples,3-5 but interestingly enough none
of these microdevices are specifically engineered for skin lesions.
Because of the new exciting developments of targeted molecu-
lar therapies in patients with melanoma,6 there is a need for a
minimally invasive biopsy device enabling small tissue collec-
tion with minimal adverse effects to perform downstream mo-
lecular diagnosis of melanocytic skin lesions.

The size of microbiopsy defects measured in this study was
comparable to other artifacts more or less commonly seen in
routine sectioned specimens. The potential diagnostic diffi-
culties for the dermatopathologist encountered with the his-
topathologic assessment of a microbiopsied melanocytic skin
lesion can easily be overcome by ordering multiple levels. All
5 melanocytic lesions included in this study were not diffi-
cult to assess, and therefore the diagnostic process was not
hampered by the microbiopsy-induced artifacts; however, on
the basis of the size of the microbiopsy artifacts, we foresee
that the diagnostic process, even in equivocal cases, will not
be influenced. The data from this study support the hypoth-
esis that minimal skin damage caused by the microbiopsy does
not affect the histopathologic diagnosis.
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Figure 1. Patient 1
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A, Patient 1 clinical photograph;
B, excised lesions; and C, microbiopsy
sites (white arrows). D, The
microbiopsy device with a sample;
E, the site of microbiopsy at low
magnification; and F, the site at high
magnification.
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Figure 2. Patient 2
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A, Patient 2 clinical photograph;
B, excised lesions; and C, microbiopsy
sites (white arrows). D, The
microbiopsy site at low
magnification; and E, the site at high
magnification.
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