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Background: Vulvar Paget disease (VPD) is a rare neoplastic condition exhibiting extensive multifocal involve-
ment. It is clinically difficult to distinguish the margins of VPD from normal skin resulting in involved surgical
margins leading to frequent lesion persistence and repeated excisions. Recently, fluorescein mapping has shown
promise in providing accurate surgical margins in VPD. However, utilization of this technique after previous
resection has not been explored.

Case: A 63-year-old female underwent wide local excision of a large microinvasive VPD with involved resection
margins. Two months later, the patient underwent additional surgery to excise the involved margins and for
sentinel inguinal lymph nodes evaluation. With gross visualization, the vulvar skin appeared normal. However,
after intravenous fluorescein sodium injection and Wood’s lamp illumination, residual satellite pathological area
was observed and resected, revealing more microinvasive tumor.

Conclusion: Fluorescein mapping directly highlights sites of involvement in VPD and provides an improved

estimation of disease extent which is otherwise not clinically visible.

1. Introduction

Extramammary Paget disease (EMPD) of the vulva is a rare condition
characterized by the presence of intraepithelial nests of cluster of Paget’s
cells in the skin of the vulva. It predominantly affects postmenopausal
women, presents as erythematous, eczematous patches, and may be
misdiagnosed as other dermatological conditions (Ishizuki and Naka-
mura, 2021)(Caruso et al., 2023). A timely and accurate histological
diagnosis of Vulvar Paget disease (VPD) is crucial for appropriate
management and prognosis. Surgery, usually wide local excision (WLE),
is the mainstay of treatment for primary VPD. Characteristically there is
microscopic multifocality and extension of the Paget’s cells beyond the
clinically visible margins resulting in high rate of positive margins
occurring in 40-75% of patients (Nitecki et al., 2018) and local re-
currences, ranging from 20 to 70% (Caruso et al., 2023). Thus, many
patients require multiple excisions which are limited by the anatomy of
the vulva and result in significant deformity and morbidity. In order to
improve the surgical results, Mohs micrographic surgery (MMS)

technique has gained popularity in the evaluation of the surgical mar-
gins for EMPD. Specifically peripheral MMS, in which the periphery of
the tumor is marked and excised until a clear margin is achieved
(O’Connor et al., 2012)(Bae et al., 2013). Recently, fluorescein mapping
was suggested as a safe method to improve resection accuracy and to
identify occult satellite lesions (Wagar et al., 2023). This non-invasive
method utilizes the fluorescent properties of fluorescein dye, which
selectively accumulates in areas with disrupted epithelial barriers or
neoplastic changes (Schupper et al., 2021).

Primary EMPD is subdivided into intraepithelial cutaneous Paget
disease in situ as the usual type, intraepithelial cutaneous Paget disease
with invasion, and intraepithelial cutaneous Paget disease as a mani-
festation of underlying skin-appendage adenocarcinoma (Wilkinson and
Brown, 2002). It has been reported that invasive EMPD represents less
than 2% of all vulvar malignancies (Nitecki et al., 2018)(van der Linden
et al., 2016). Dermal invasion is frequently associated with regional
lymph node metastases and recurrence (Ishizuki and Nakamura, 2021)
(van der Linden et al., 2016).
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Herein, we present a case of invasive EMPD re-operated for positive
surgical margins and lymphvascular space invasion (LVSI) using fluo-
rescein mapping and peripheral MOHS to enhance the diagnostic ac-
curacy of the residual tumor.

2. Case Description

A 63-year-old female with overall good health sought medical
attention due to the presence of a painful and pruritic vulvar lesion. The
woman suffered from the lesion for 2 years and failed to show
improvement after initial treatment with clobetasol propionate oint-
ment and intradermal steroid injections. Gynecological examination
revealed a lesion measuring 4 x 3 cm, with surface leucoplakia located
on the right labia majora (Fig. 1) with an intact vagina and no palpable
inguinal lymph nodes.

A biopsy taken from the lesion confirmed a diagnosis of EMPD. The
woman had an unremarkable colonoscopy and mammography from the
preceding year as well as normal cervical pap smear, negative for HPV.

The patient underwent a wide local excision of the vulvar tumor. The
pathological examination revealed invasive EMPD measuring 6.5 cm,
with evidence of microinvasion to 0.65 mm and focal lymphatic channel
spread with no perineural or vascular involvement. During the operation
the specimen was sent for frozen section to assess the surgical margins.
Involvement was observed at 12-10’clock and 60’clock and more tissue
was removed from the upper and lower areas of the incision. In the final
pathology the additional margins that were removed from the
12-10’clock were still involved with tumor. Although the invasion was

Fig. 1. Vulvar Paget’s lesion of the right labia majora prior to primary excision.
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microscopic to only 0.65 mm there was evidence of lymphatic channel
involvement. Six weeks after the operation, the patient underwent PET
CT that showed pathological FDG uptake in the right vulva and weak but
pathological uptake in a small right inguinal lymph node.

Consequently, the patient underwent additional surgery to excise the
involved margins and for sentinel inguinal lymph node (SLN) evalua-
tion. During the operation, 5 ml of 10% fluorescein sodium were
injected intravenously and after 30 s the vulva was illuminated with
Wood’s lamp to identify and mark the vulvar margins of the lesion
(Fig. 2A) which was invisible without the dye (Fig. 2B). As can be seen in
Fig. 2, the green area is above the scar of the previous operation rep-
resenting the area of the remaining prior positive margins.

Additionally, a dye mixture of methylene blue and ICG was injected
into the skin surrounding the lesion and two sentinel inguinal lymph
nodes were detected on the right side. Wide local excision of the lesion
was performed, guided by the borders indicated by fluorescein. The
specimen was sent for frozen section analysis. Peripheral Mohs
micrography revealed marginal involvement at 9-130’clock, prompting
an expansion of the resection area. A 5 mm width strip of skin with
dermal tissue was removed.

The final pathology report confirmed clear surgical margins and no
involvement of the resected inguinal lymph nodes. There was still a tiny
focus of microinvasion, less than 1 mm in the specimen. Deep surgical
margins were free of tumor. There were no metastases in the sentinel
inguinal lymph nodes.

Following the procedure, the patient experienced chylous discharge
from the inguinal incision, which was successfully managed with a low-
fat diet, local pressure, and the administration of tranexamic acid,
leading to improvement in her condition.

3. Discussion

VPD is a rare vulvar skin disease accounting for approximately 1-2%
of all vulvar neoplasms, typically occurring in elderly women (Caruso
et al., 2023). While primary EMPD remains confined to the epidermis
invasive VPD is a rare subset of EMPD, extending beyond the basement
membrane and invading into the dermal layers, potentially leading to
metastasis. Early-stage disease (limited to the epidermis and superficial
dermis, i.e. < 1 mm) has a more favorable prognosis, while deeper in-
vasion and lymph node involvement are associated with worse outcomes
(van der Linden et al., 2016)(Preti et al., 2021). Van Linden et al showed
in a large cohort study of 113 women with VPD that most, 77% had non—
invasive VPD while 23% of cases were invasive at initial diagnosis, and
in 2.7% of cases, the disease had already metastasized. Survival was
dependent on depth of invasion. The 5 year free-disease survival was
98% in non-invasive and microinvasive VPD and 50% in invasive VPD
(van der Linden, 2019). Similar results were recently published by Preti
et al (Preti et al., 2021). Out of 122 women with VPD, 87% were diag-
nosed with intraepithelial VPD, 18% with microinvasive and 13% with
invasive VPD to more than 1 mm. At 120 months, the cancer-specific
survival was 100% for intraepithelial and microinvasive VPD versus
31% for invasive disease (p = less than0.0001).

Our patient represented a specific treatment dilemma. On the one
hand she had microinvasion to less than 1 mm which carries a good
prognosis. On the other hand, the pathological findings showed positive
surgical margins and lymphatic channel involvement which might in-
crease the risk of groin lymph node metastasis. VPD carries high rates of
surgical margin involvement occurring in as frequently as 92-97% of
cases in some series (Nitecki et al., 2018)(Preti et al., 2021)(van der
Linden, 2019) due to the presence of Paget cells extending beyond the
visible lesion. Most studies determined that margin status has no impact
on recurrence rate and survival (Nitecki et al., 2018)(Preti et al., 2021)
(van der Linden, 2019)(Onaiwu et al., 2017). Nevertheless, the presence
of invasion and lymphatic channel involvement prompted our team to
reoperate on the patient and to evaluate the groin lymph nodes. Previous
studies showed that SLN biopsy is an accurate method to evaluate
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Fig. 2. Residual vulvar Paget’s lesion illuminated with Wood’s lamp after fluorescein sodium injection (2A) and demarcated for planned excision (2B). The residual

lesion was not evident by gross visualization without the fluorescein dye.

inguinal lymph node metastases because they have good correlation
with prognosis and survival. Ogata et al (Ogata D, Kiyohara Y, Yoshi-
kawa S, 2016) found that SLN positivity was related to the level of in-
vasion: 0% for intraepithelial lesions, 4.1% for microinvasion, and
42.8% for dermal invasion. Invasion level and presence of lymphvas-
cular invasion were shown to be an independent predictive factor for
metastases in the SLNs and for recurrence-free and overall survival
(Maeda et al., 2023). Our patient had microinvasion and lymphvascular
space invasion suggesting increased risk for lymph node involvement.
PET CT done for primary metastatic evaluation showed weak suspicious
pathological uptake in a small right inguinal lymph node. Two sentinel
lymph nodes were removed — with no metastasis in the final pathology
so further lymphadenectomy was not performed.

Fluorescein mapping is an emerging modality for the visualization of
VPD (Wagar et al., 2023). Fluorescein sodium injection directly high-
lights sites of involvement under Wood’s lamp, providing a better
indication of disease extent through biopsy and subsequent pathology of
involved areas (Wagar et al., 2023) (Misas JE, Cold CJ, 1991). Misas et al
(Misas JE, Cold CJ, 1991) described fluorescein mapping in 2 patients
with VPD with higher histologic predictive values compared to gross
visualization. Recently, Wager et al (Wagar et al., 2023) described 8
patients with VPD treated by a 2-step procedure using fluorescein
mapping. Primarily, the extent of the lesion was evaluated by the dye
and biopsies taken to delineate the lesion circumference. In the second
stage again under fluorescein guidance, the excisional procedure was

performed. A 1-cm margin was taken around the fluorescein-
demarcated area to ensure complete resection. Four patients had satel-
lite lesions identified outside of the grossly visible tumor. Similarly, in
our patient, during the second operation, we were unable to see the
residual tumor in the vulva since the skin looked intact (Fig. 2A). Only
after fluorescein was injected did the pathological area became visible
and amenable to outlining and dissection. The demarcated lesion was
well above the previous scar and would not have been removed unless
seen by the fluorescein dye. In order to preserve vulvar anatomy, we
excised the lesion exactly at the demarcated margins. Mohs revealed
involved margins and 5 mm of tissue were further removed around the
excised area. Mohs microsurgery (MMS) has been proposed to decrease
the rate of local recurrence in VPD, as it allows the entire circumference
to be inspected. In a pooled analysis of 8 studies (Bae et al., 2013) the
overall recurrence rate of EMPD after MMS was 12.2%, with an esti-
mated 5-year tumor-free rate of 83.6%. However, MMS is time
consuming, require specially trained personnel and can result in large
margin removal. Fluorescein mapping with the accurate location and
dimensions of the lesion might serve as an easily applicable and less
expensive method while preserving a maximal amount of normal tissue.

In conclusion, vulvar fluorescein mapping allows improved visual-
izing and highlighting of vulvar Paget’s lesion boundaries compared to
gross visualization and assists in identification of satellite lesions. This
method should be further explored and compared to other surgical and
medical treatment modalities for VPD.
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“Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.”
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