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- Although cross-contamination of pathology speci-
mens is rare, it does occur and can impact diagnosis
and management if detected early.

There are many potential sources of error in clinical practice. An
astute clinician must not only work hard to prevent errors but also
minimize harmful sequelae that could arise from errors that do occur.
A rare but real source of error is cross-contamination of pathology
specimens. Such contaminants are colloquially referred to as float-
ers. If not recognized expediently, floaters can lead to misdiagnoses
that may prompt unnecessary and inappropriate treatment. We
report the case of a patient with a benign adnexal neoplasm-on the
face that, due to cross-contamination of pathology specimens, was
initially diagnosed as an aggressive invasive melanoma that would
have warranted wide local excision and sentinel lymph node biopsy.
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ross-contamination of pathology specimens is a

rare but nonnegligible source of potential morbid-

ity in clinical practice. Contaminant tissue frag-
ments, colloquially referred to as floaters, typically are
readily identifiable based on obvious cytomorphologic
differences, especially if the tissues arise from different
organs; however, one cannot rely on such distinctions
in a pathology laboratory dedicated to a single organ
system (eg, dermatopathology). The inability to identify
quickly and confidently the presence of a contaminant

puts the patient at risk for misdiagnosis, which can lead
to unnecessary morbidity or even mortality in the case of
cancer misdiagnosis. Studies that have been conducted to
estimate the incidence'of this type of error have suggested
an overall incidence rate between approximately 1% and
3%."? Awarenessiof this phenomenon and careful scrutiny
when the histopathologic evidence diverges considerably
from the elinical impression is critical for minimizing
the negative outcomes that could result from the pres-
ence lof contaminant tissue. We present a case in which
cross=contamination of a pathology specimen led to an
initial erroneous diagnosis of an aggressive cutaneous
melanoma in a patient with a benign adnexal neoplasm.

Case Report

A 72-year-old man was referred to the Pigmented Lesion
and Melanoma Program at Stanford University Medical
Center and Cancer Institute (Palo Alto, California) for evalu-
ation and treatment of a presumed stage IIB melanoma on
the right preauricular cheek based on a shave biopsy that
had been performed (<1 month prior) by his local der-
matology provider and subsequently read by an affiliated
out-of-state dermatopathology laboratory. Per the clinical
history that was gathered at the current presentation, nei-
ther the patient nor his wife had noticed the lesion prior
to his dermatology provider pointing it out on the day of
the biopsy. Additionally, he denied associated pain, bleed-
ing, or ulceration. According to outside medical records, the
referring dermatology provider described the lesion as a
4-mm pink pearly papule with telangiectasia favoring a
diagnosis of basal cell carcinoma, and a diagnostic shave
biopsy was performed. On presentation to our clinic, physical
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examination of the right preauricular cheek revealed a
4X3-mm depressed erythematous scar with no evidence of
residual pigmentation or nodularity (Figure 1). There was no
clinically appreciable regional lymphadenopathy.

The original dermatopathology report indicated an
invasive melanoma with the following pathologic char-
acteristics: superficial spreading type, Breslow depth of
at least 2.16 mm, ulceration, and a mitotic index of
8 mitotic figures/mm? with transection of the invasive
component at the peripheral and deep margins. There
was no evidence of regression, perineural invasion, lym-
phovascular invasion, or microsatellites. Interestingly, the
report indicated that there also was a basaloid prolifera-
tion with features of cylindroma in the same pathology
slide adjacent to the aggressive invasive melanoma that
was described. Given the complexity of cases referred to
our academic center, the standard of care includes inter-
nal dermatopathology review of all outside pathology
specimens. This review proved critical to this patient’s
care in light of the considerable divergence of the initial
pathologic diagnosis and the reported clinical features of
the lesion.

Internal review of the single pathology slide received
from the referring provider showed a total of 4 sections,
3 of which are shown here (Figure 2A). Three sections,
including the one not shown, were all consistent with
a diagnosis of cylindroma and showed no evidence of a
melanocytic proliferation (Figure 2B). However, the four
section demonstrated marked morphologic dissi

ity compared to the other 3 sections. This outlie n
showed a thick cutaneous melanoma with, a Breslow
depth of at least 2.1 mm, ulceration, a mi rate of
12 mitotic figures/mm? and broad of the
invasive component at the periphe ep margins
(Figures 2C and 2D). Correlation wi oss description
of tissue processing on the origi thology report indi-

cating that the specimen hay cted raised suspicion

that the fourth and very dissimilar section could be a con-
taminant from another sou at was incorporated into
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FIGURE 2. Upon review of 3 of 4 total sections on a single slide
received from the dermatopathology laboratory where the specimen
was processed, a malignant melanocytic neoplasm with epidermal
ulceration was revealed (left), while 3 sections (middle and right as
well as one not pictured due to image constraints) showed a benign
basaloid neoplasm without epidermal ulceration (A)(H&E, original
magnification X2). On higher power, the middle section demon-
strated a basaloid proliferation of well-differentiated cells in the
dermis, which supported a diagnosis of cylindroma (B)(H&E, original
magnification X4), and the left section demonstrated a malignant

FIGURE 1. On physical examination at our clinic, a small pink scar melanocytic proliferation consisting of nested pleomorphic cells with-
(inner broken line) from a prior shave biopsy was noted on the out maturation, which supported the diagnosis of invasive melanoma
patient’s right cheek. The outer broken line represents the proposed with ulceration (C)(H&E, original magnification xX4). Note the nested
margins for wide local excision based on the initial diagnosis of a clini- and pleomorphic characteristics of the densely packed melanocytes
cal stage IIB cutaneous melanoma. in the invasive melanoma (D)(H&E, original magnification x20).
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our patient’s histologic sections during processing. Taken
together, these discrepancies made the diagnosis of cylin-
droma alone far more likely than cutaneous melanoma, but
we needed conclusive evidence given the dramatic differ-
ence in prognosis and management between a cylindroma
and an aggressive cutaneous melanoma.

For further diagnostic clarification, we performed
polymorphic short tandem repeat (STR) analysis, a well-
described forensic pathology technique, to determine
if the melanoma and cylindroma specimens derived
from different patients, as we hypothesized. This anal-
ysis revealed differences in all but one DNA locus
tested between the cylindroma specimen and the mela-
noma specimen, confirming our hypothesis (Figure 3).
Subsequent discussion of the case with staff from the
dermatopathology laboratory that processed this speci-
men provided further support for our suspicion that
the invasive melanoma specimen was part of a case
processed prior to our patient’s benign lesion. Therefore,
the wide local excision for treatment of the suspected
melanoma fortunately was canceled, and the patient did
not require further treatment of the benign cylindroma.
The patient expressed relief and gratitude for this critical
clarification and change in management.

Comment

Shah et al® reported a similar case in which a benign gran-
uloma of the lung masqueraded as a squamous cell car-
cinoma due to histopathologic contamination. Although
few similar cases have been described in the literature,
the risk posed by such contamination is.remarkable,
regardless of whether it occurs during specimen gross-
ing, embedding, sectioning, or staining.’*°<This risk is
amplified in facilities that process specimens originating
predominantly from a single organ system or tissue type,
as is often the case in dedicated dermatopathology labo-
ratories. In this scenario, itdsrunlikely that one could use
the presence of tissues from 2 different organ systems on
a single slide as a way of easily recognizing the presence
of a contaminant and rectifying the error. Additionally, the
presence of malignant cells in the contaminant further
complicates the problem and requires an investigation
that can conclusively distinguish the contaminant from
the patient’s actual tissue.

In our case, our dermatology and dermatopathology
teams partnered with our molecular pathology team to find
a solution. Polymorphic STR analysis via polymerase chain
reaction amplification is a sensitive method employed
commonly in forensic DNA laboratories for determining
whether a sample submitted as evidence belongs to a
given suspect.® Although much more commonly used in
forensics, STR analysis does have known roles in clinical
medicine, such as chimerism testing after bone marrow or
allogeneic stem cell transplantation.” Given the relatively
short period of time it takes along with the convenience
of commercially available kits, a high discriminative ability,
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FIGURE 3. Schematic representation of the principle on which short
tandem repeat (STR) analysis for distinguishing one individual’s DNA
from another is based.

and well-validatedsdnterpretation procedures, STR analysis
is an excellent.method for determining if a given tissue
sample came from a given patient, which is what was
needed in‘our case.

The,combined clinical, histopathologic, and molecular
data in our case allowed for confident clarification of our
patient’s diagnosis, sparing him the morbidity of wide
local excision on the face, sentinel lymph node biopsy, and
emotional distress associated with a diagnosis of aggres-
sive cutaneous melanoma. Our case highlights the critical
importance of internal review of pathology specimens in
ensuring proper diagnosis and management and reminds
us that, though rare, accidental contamination during pro-
cessing of pathology specimens is a potential adverse event
that must be considered, especially when a pathologic
finding diverges considerably from what is anticipated
based on the patient’s history and physical examination.

Acknowledgment—The authors express gratitude to the
patient described herein who graciously provided permis-
sion for us to publish his case and clinical photography.
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