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Abstract

Importance—Extramammary Paget disease (EMPD) is commonly refractory to surgical and
non-surgical therapies. Identifying recurrent/persistent disease is challenging as the disease is
multifocal and multiple blind scouting biopsies are usually performed in this setting. Handheld
reflectance confocal microscopy (HRCM) has been used to diagnose and map primary EMPD, and
therefore may be used to identify EMPD recurrences.

Objectives—To evaluate the diagnostic accuracy of HRCM in the setting of recurrent/persistent
EMPD and to evaluate its potential diagnostic pitfalls.

Design—~Prospective study including patients between 2014-2016 with biopsy-proven EMPD in
whom HRCM was used to monitor treatment response.

Setting—Dermatology Service, Memorial Sloan Kettering Cancer Center, New York

Participants—Five patients were included, and 22 sites clinically concerning for recurrent/
persistent disease were evaluated using HRCM and histology. In 2 patients, videomosaics were
created to evaluate large areas.
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Main Outcomes and Measures—We calculated the sensitivity and specificity of HRCM in
identifying recurrent/persistent EMPD. We also reviewed the causes for false negatives according
to its location, histopathologic findings and previous treatments.

Results—HRCM had a sensitivity of 75% and a specificity of 100% in identifying recurrent/
persistent EMPD. The false negatives occurred at the margins of EMPD close to previous biopsies.
Videomosaicking seemed to improve the detection of EMPD.

Conclusions and Relevance—HRCM is a useful auxiliary tool to diagnose EMPD
recurrences and can be used to guide scouting biopsies, thus reducing the number of biopsies
needed to render a correct diagnosis.

Keywords

reflectance confocal microscopy; extramammary Paget disease; surgery; radiation therapy;
imiquimod

MANUSCRIPT

Methods

Extramammary Paget disease (EMPD) is a rare cutaneous adenocarcinoma that is difficult to
visually assess due to its nonspecific clinical appearance and multifocal growth.! Surgery is
the mainstay of treatment for EMPD as nonsurgical therapy responses are variable and
difficult to monitor. However, disease recurrence is common both after surgical and non-
surgical approaches.? As such, mapping skin biopsies are often performed to assess
therapeutic response.2

Reflectance confocal microscopy (RCM) is a noninvasive imaging technique that allows
visualization of the epidermis and papillary dermis with cellular-level resolution.3 RCM has
been utilized as a diagnostic adjunct for mammary Paget disease and EMPD.2:4-10
Traditional wide-probe RCM (Vivascope 1500, Caliber 1D, Rochester, NY) requires
attaching a metal ring onto the skin which is challenging on the genitalia. Conversely, the
handheld RCM (HRCM) Vivascope 3000 (Caliber 1D, Rochester, NY) allows free-form
translation on the skin along any spontaneously user-chosen unconstrained path, permitting
its use on curved areas such as the genitalia. Recently, HRCM has been reported to guide
surgical management of EMPD.# RCM has also been used to monitor other types of skin
cancer such as lentigo maligna after therapies such as imiquimod.11 However, no studies
have evaluated HRCM in monitoring EMPD after treatment. The aim of this study is to
evaluate the diagnostic accuracy of HRCM in the setting of recurrent EMPD and its
potential pitfalls.

After approval from the institutional review board from Memorial Sloan Kettering Cancer
Center, we prospectively included patients referred to our service between 2014-2016 with
biopsy-proven EMPD in whom HRCM was used to monitor treatment response. HRCM was
used to evaluate areas clinically concerning for active disease. In 3 cases, adhesive paper
rings (product number 1529; 3M, Flemington, NJ) were placed at the clinically-defined
areas to facilitate imaging localization.12 Stacks of images were taken at clinically-
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suspicious areas. In the last 2 cases, videos were taken in the en-face planes at different
depths and converted into videomosaics. To obtain the videomosaics, we extracted the video
frames and using a novel algorithm based on our previous studies3 we stitched them
together to compose an overall mosaic of the imaged area.

As per previous studies,®®8 we considered the site to be RCM-positive if we identified
Paget cells (PC) (dark holes 1-2 times the size of keratinocytes, or target structures with
bright center and surrounding dark halo) in the epidermis or forming nests at the
dermoepidermal junction. Epidermal disarray or increased dermal vessels were considered
supportive features but not specific for the diagnosis of EMPD.

Biopsies were taken either at areas that were positive after HRCM evaluation or at areas that
were highly suspicious for recurrence, such as eroded areas or intensely erythematous areas.
Histopathological results were later correlated with the HRCM findings.

We included five patients (4 men, 1 woman) with a median age of 70 years (range 56-77
years). One patient had an associated internal organ malignancy; four patients received
previous treatments including surgery, radiotherapy, imiquimod and a HER?2 tyrosine kinase
inhibitor (HER2-TKI) (Table 1).

In total, 22 clinically suspicious sites (4 in the center and 18 at the margins) were
interrogated with HRCM and subsequently biopsied. Of those, 9 sites were positive on
HRCM and histologically confirmed (Figure 1E, F). Conversely, 13 sites were negative on
HRCM; of these, 3 were positive for EMPD on histological examination (Table 1). Overall,
the sensitivity of HRCM in identifying recurrent/persistent disease was 75% and the
specificity was 100%. The false negatives (FN) were found in two patients who had received
topical imiquimod 5% (case 2) and radiotherapy followed by oral HER2-TKI 240 mg daily
(case 3) prior to assessment.

When assessing the location of the biopsies, all the lesions biopsied in the center were
correctly identified with HRCM, whereas the 3 FN occurred in the margins. The FN
occurred in areas located close to previous biopsy sites (Table 1). To identify any additional
cause for misdiagnosis, RCM images and histology slides from the FN were reviewed. The
patient treated with imiquimod (case 2; Figure 1A) had focal dark holes on RCM in the
stratum spinosum (Figure 1B) that corresponded to scattered individual PC within the
epidermis on histopathology (Figure 1C). Conversely, the patient treated with HER2-TKI
had unequivocal EMPD on histology that was not identified on RCM.

Our results suggest that HRCM is useful to identify recurrent/persistent EMPD and to guide
scouting biopsies due to its high specificity. This is particularly useful as it may reduce the
number of biopsies needed to render a correct diagnosis in such sensitive location. However,
negative HRCM findings should be interpreted with caution when monitoring treatment
response as FN may occur.
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In case 2, we identified lower PC density within the epidermis, making visualization of PC
difficult with HRCM. We hypothesize that this may result from the effect of skin-directed
therapies on the epidermis, and the fact that the area evaluated was located at the lesion
margin where lower density of PC is expected compared to the center. However, this was not
true for the false positives in case 3, also located on the margins. In addition, the three false
negatives were close to recent biopsy sites, suggesting that scarring may obscure the
identification of PC on HRCM. However, after histological review of the FN, no significant
fibrosis was present. Hence, the most plausible explanation for FN seems sampling bias as
PC are hyporeflective on RCM and can be easily missed when sparse.

To overcome sampling bias, in the last cases we have used an innovative approach
combining adhesive paper rings (Figure 1G) and videomosaicking (Figure 1H). A common
challenge with HRCM is locating on the skin the findings identified on the screen. This is
especially relevant in EMPD as PC are distributed multifocally over a broad and curved area.
Recently, Marino et al have used adhesive paper rings to locate the boundaries of a given
lesion during HRCM.12 After this publication, we have been using adhesive paper rings also
to delineate the margins of large lesions and facilitate HRCM navigation. In cases 4 and 5,
we placed adhesive paper rings at areas of clinical interest, and we obtained stacks and
videos within the paper rings. The videos were later converted into videomosaics and
reviewed in order to identify PC.

Videomosaicking allows the visualization of large areas (centimeters) making the
identification of focal features easier than when evaluating the native HRCM small field of
view (1x1 mm to 0.75%0.75 mm depending on the device generation). Therefore,
videomosaicking combined with adhesive paper rings may be very valuable to identify and
locate scattered PC. Interestingly, no FN occurred when this approach was used. However,
we acknowledge that our sample is very small and further studies are needed to assess the
impact on reducing sampling bias by using this approach. In addition, newer
videomosaicking algorithms including real-time mosaic composition and integration of the
method into the RCM software are needed to achieve diagnostic assessment at the bedside.

HRCM can be a very useful auxiliary tool to diagnose EMPD recurrences but may fail to
identify foci of scattered PC. Reassuringly, we have not had false positive cases, suggesting
that HRCM can be used as an alternative to biopsy in EMPD cases with positive confocal
findings, potentially reducing the need for confirmatory skin biopsies.
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KEY POINTS

- Question: Is handheld reflectance confocal microscopy (HRCM) useful to
identify recurrent/persistent extramammary Paget disease (EMPD)?

- Findings: In this prospective study we included 5 patients with previously
treated EMPD and evaluated 22 clinically suspicious sites with HRCM and
histology. HRCM had a sensitivity of 75% and a specificity of 100% in
identifying recurrent/persistent EMPD.

- Meaning: HRCM is a useful auxiliary tool to diagnose EMPD recurrences
and can be used to guide scouting biopsies, thus reducing the number of
biopsies needed to render a correct diagnosis in such sensitive location.

JAMA Dermatol. Author manuscript; available in PMC 2018 July 01.
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Figure 1.
Representative cases of a confocal false-negative extramammary Paget disease, and a

confocal true-positive extramammary Paget disease. Clinical appearance of a vulvar
recurrent extramammary Paget disease (case 2, panel a). Confocal examination of the mons
pubis was interpreted as negative although after reevaluation focal dark holes (yellow
arrowheads) were identified in the stratum spinosum (asterisk) (b). Histologically, case 2
showed scattered Paget cells (yellow arrowheads) in the inflamed and spongiotic epidermis
(H&E, 20x magnification, panel ¢). Clinical appearance of a scrotal extramammary Paget
disease prior to treatment (case 4, panel d). Confocal examination revealed multiple target
cells (yellow arrowheads) with bright centre and peripheral dark halo forming nests at the
dermoepidermal junction (e). Histological examination showed large cells with pale
cytoplasm forming nests (yellow arrows) in the lower epidermis confirming the diagnosis of

JAMA Dermatol. Author manuscript; available in PMC 2018 July 01.
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extramammary Paget disease (H&E, 20x magnification, panel f). Adhesive paper rings were
placed at 12, 3, 6 and 9 o’clock to improve confocal navigation, and later moved to adjacent
areas to cover the entire margins and to reduce sampling bias (g). Confocal videomosaic
taken at the dermoepidermal junction captured inside one paper ring to facilitate
identification of large nests of Paget cells (yellow arrows) over a larger field of view (h).

JAMA Dermatol. Author manuscript; available in PMC 2018 July 01.
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