Seminars in Diagnostic Pathology 38 (2021) 99-109

Contents lists available at ScienceDirect

Seminars in
Diagnostic Pathology

Seminars in Diagnostic Pathology

journal homepage: www.elsevier.com/locate/semdp

Review article

Pediatric vulvar malignancies: rare but important to know R

Check for
updates

Amanda L. Strickland®, Oluwole Fadare”"

 Department of Pathology, Northwestern University, Feinberg School of Medicine, Chicago, IL, USA
Y Department of Pathology, University of California San Diego, San Diego, CA, USA

ARTICLE INFO ABSTRACT

Malignancies of the vulva in the pediatric population are exceptionally rare, which makes it difficult to gain any
insight into their clinicopathologic profile. In this review, we summarize all published cases of a vulva malig-
nancy in pediatric patients (<21 years) reported in the English language literature for the 50-year period be-
tween 1970 and 2020. We estimate that less than 100 malignancies have been reported in total, approximately
50% of which were rhabdomyosarcomas. Invasive squamous cell carcinomas, yolk sac tumors, Ewing sarcoma/
primitive neuroectodermal tumors (ES/PNET) and melanomas each represented approximately 10% of reported
cases. For rhabdomyosarcoma, the alveolar and embryonal subtypes were reported with equal frequency, with
both representing 70% of cases combined. The average patient age was 9.8 years. 48% and 35% were Intergroup
Rhabdomyosarcoma Study clinical groupings I and III respectively. Managements were generally multimodal,
and overall outcomes for the group were favorable. For invasive squamous cell carcinoma, the patients were all
in their teenage years, with an average age at diagnosis of 15.2 years. A small subset of cases were associated
with human papillomavirus and immunosuppression, and it is possible that immunosuppression has a role in
vulvar squamous carcinogenesis in this population. One case was associated with lichen sclerosus. The patients
with yolk sac tumors ranged in age from less than 1 year to 20 years (mean 12) and 67% of cases were stage I at
presentation. An insufficient number of cases have been reported to define their prognosis, although some cases
were notably aggressive. The few reported cases of melanoma are distinctive only because they were all asso-
ciated with lichen sclerosus, suggestive of some role for the latter in their pathogenesis. The average age of
patients reported with ES/PNET was 15 years (range 3.3 to 20). At least half of the reported cases were advanced
stage at presentation, and patient outcomes were notably poor: 62.5% were dead of disease at follow-up.
Pediatric vulvar malignancies are rare and are mostly comprised of 5 entities. Their accurate pathologic clas-
sification is necessary to facilitate optimal management.
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Introduction

Genital tract tumors are uncommon in the pediatric population, and
represent 5-10% of all tumors diagnosed in females during the first 2
decades of life." Malignancies of the gynecologic tract in pediatric pa-
tients are exceptionally rare, and almost 90% of them originate from
the ovary and cervix.” Tumoral masses of the adnexa in this population
are predominantly benign or non-neoplastic,* whereas most neo-
plasms at the other sites of the gynecologic tract are malignant.' > In
one analysis from a tumor registry that included 251 females <25 years
old, the most common histological types at each site were germ cell
tumors (35%) for the ovary, squamous cell carcinoma (52%) for the
cervix, choriocarcinoma (18%) for the uterus, and squamous cell car-
cinoma (30%) for the vulva/vagina.”

The literature on pediatric vulvar malignancies is composed pre-
dominantly of case reports and small case series. Their distinct rarity
may also increase the potential for their pathologic mischaracterization,
since most practitioners have limited experience with these tumors and
any diagnosis of a vulvar malignancy is expected to be non-routine. In
this review, we summarize the clinicopathologic features of all reported
cases of a vulvar malignancy in patients <21 years of age over the past
50 years (1970-2020). Our literature review was restricted to English
language publications that were indexed in the PubMed, EMBASE, and
Cochrane library databases as of August 2020. We estimate that less
than 100 pediatric vulvar malignancies have been reported in total,
approximately 50% of which were rhabdomyosarcomas, with invasive
squamous cell carcinomas, yolk sac tumors, Ewing sarcoma/primitive
neuroectodermal tumors and melanomas each representing
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Fig. 1. Estimated distribution of tumor types in reported pediatric vulvar malignancies.

approximately 10% of cases (Fig. 1). However, our specific analyses independent.'® These HPV-negative squamous cell carcinomas are ty-
were restricted to those cases with individual patient-level of data pically found among older women, arise in a background of pre-existing
itemization. These are described in more detail below. conditions such as lichen sclerosus and chronic inflammatory derma-

toses, are associated with putative precursors such as differentiated
vulvar intraepithelial neoplasia, differentiated exophytic vulvar in-

Invasive squamous cell carcinoma traepithelial lesion, and vulvar acanthosis with altered differentiation,
frequently display TP53 mutations, may be less sensitive to radio-
Vulvar carcinomas of the young have been described in sporadic therapy, and have a comparatively worse prognosis.'®'” HPV-positive
reports that go back at least a century. In their 1972 report, Lister and squamous are less common, are seen in a comparatively younger age
Akinla briefly described the literature up to that point, which consisted group, are associated with conventional high grade squamous in-
of at least 13 cases that had been reported between 1907 and 1965.° traepithelial lesion (VIN II/III) as its precursor lesion, may be more
However, given the variability in the level of histologic documentation radiosensitive, and has a generally more favorable prognosis.'>'” The
in some of the earlier reports, as well as the substantial evolution in the reported cases of pediatric vulvar squamous cell carcinoma appear to
diagnostic approaches to these lesions that has taken place since the pathogenetically encompass lesions in both groups, with subsets that
earliest of these reports were first published, we restricted our present appear to be HPV-mediated and others that are apparently HPV-in-
analysis to those that were reported for the 50 year period between dependent. Possible risk factors that were discernible, even in our small
1970 and mid 2020 (Table 1).°"* All cases involved patients in their cohort, include HPV infection, immunosuppression, Fanconi anemia,
teenage years, with an average age at diagnosis of 15.2 years (range 14- and lichen sclerosus.
19); The tumors presented clinically as one or multiple polypoid lesions The role of immunosuppression as a possible driver of, or con-
that were not infrequently ulcerated. All reported cases were squamous tributor to, vulvar carcinogenesis in this patient population is worthy of
cell carcinomas. Where histologic grade was stated, the carcinomas additional mention. As was previously noted, 2 of the 9 patients in our
were described as well differentiated, although one was classified as review were reported to have immunosuppression, including the case of
poorly differentiated. The background vulvar epithelium showed con- a 12-year-old girl with vertically acquired HIV infection who developed
ventional high grade squamous intraepithelial lesion in 22%, chronic an invasive squamous cell carcinoma,” and the case of the patient with
inflammation in 22%, and lichen sclerosus in 11%. Human papillo- 2 risk factors —Fanconi anemia and immunosuppression — who ulti-
mavirus (HPV) was reported as positive in 33%, but it was unclear  mately died of fungal sepsis.'* Kim et al.'® also described the case of a
whether HPV testing was performed in the other cases. 2 of the 9 pa- 16-year-old patient that had been on immunosuppressive drugs fol-
tients showed some evidence of immunosuppression, but this in- lowing a liver transplantation, and who developed vulvar masses that
formation was often unstated in the remaining reports. Management  ere ultimately diagnosed as high grade squamous intraepithelial le-
approaches generally involved excision, with or without additional sions. It is well recognized that post-transplant adults have an increased
adjuvant therapies. Follow-up information was available in 6 of the 9 risk for developing vulvar carcinomas,'® which is probably related, at
reported cases: 2 deaths were directly or indirectly attributable to their least in part, to the susceptibility to HPV-mediated carcinogenesis in the
tumors, whereas the remaining 4 patients showed no evidence of dis- setting of immunosuppression. Indeed, one analysis found 100% of the
ease at follow-up. vulvar epithelial neoplasms in post-transplant recipients to be HPV-
The rarity of vulvar carcinomas preclude drawing broad conclusions mediated, as compared to 21-57% in immunocompetent patients.’’
about their clinicopathologic profile. However, they can be understood Notably, all of the 3 aforementioned patients with immunosuppression
within the broader context of vulvar squamous cell carcinomas, which also had HPV-positive vulvar lesions.””'*'® In one analysis of 27 pa-
are generally classified into two subtypes that display broad clin- tients with vulvar malignancies in young patients (average age 33.3

icopathologic differences. Approximately two-thirds of cases are HPV-
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years, range 19-40), and which are not included in the present analysis
due to a lack of individual patient-level data itemization, the authors
noted that smoking and a history of immunosuppressive medical dis-
eases were quite common in their cohort,”’ findings that were con-
firmatory of prior anecdotal observations by Buscema et al.**

Yolk sac tumor/Endodermal sinus tumor

Extragonadal germ cell tumors are very uncommon, with an overall
incidence of 1.8 to 3.4/1 million in the United States.”* The clin-
icopathologic profiles of extragonal germ cell tumors can differ sig-
nificantly depending on patient age, location, and histologic type.”*>°
In childhood, extragonadal germ cell tumors represent 46% of all germ
cell tumors.?” The precise etiopathogenesis of extragonadal germ cell
tumors is not entirely unclear, although aberrant germ cell migration
along the gubernaculum is considered the leading hypothesis.”” Vulvar
yolk sac tumors (YST) are notably rare, and their occurrence in younger
patients is exceptional.”® We identified a total of 9 cases, as outlined in
Table 2.2°*” The patients ranged in age from less than 1 to 20 years
(median 15, mean 12), and typically presented with a painless nodular
lesion or vulvar enlargement. Serum alpha-fetoprotein levels were
elevated where measured. The tumors ranged in size from 1.5 to 7 cm
(mean 3.8 cm) and 67% of cases were stage I at presentation. The right
labium was the most site of involvement, wherein the tumor originated
in 6 of 9 cases. The morphologic features of the reported cases were in
keeping with the typically heterogeneous profile of YSTs,***® with the
reticular/microcystic pattern predominating in most cases. For the
cases where their presence or absence was described, Schiller-Duvall
bodies were invariably present. Three cases were associated with a non-
YST, germ cell tumor component (immature teratoma in 1 case; em-
bryonal carcinoma in 2). The patients were treated with various com-
binations of excision and neoadjuvant or adjuvant chemotherapy, and
patient outcomes were similarly variable. Patient outcomes in some of
the earlier reports suggested that YST is an intrinsically aggressive
malignancy.””*° However, additional cases that have since been re-
ported suggest that this may be an oversimplification. Too few cases
have been reported to know precisely which factors are the primary
determinants of patient outcome, although they may display clinically
aggressive behavior.

The pathologic differential diagnosis for YST is as broad as the
morphologic spectrum for this enigmatic tumor, issues that are dis-
cussed in detail elsewhere.”®”® Well recognized histologic patterns in-
clude reticular/microcystic, pseudopapillary, polyvesicular-vitelline,
parietal, glandular, hepatoid and solid.*® Schiller-Duval bodies are
characteristic,”>*%*%% whereas the typical immunophenotype is posi-
tive immunoreactivity for alpha fetoprotein (AFP), Glypican 3, and
SALL4; the latter lacks diagnostic specificity within germ cell tu-
mors.***° One site-specific differential diagnostic consideration that is
worthy of specific mention is clear cell carcinoma (CCC), which may
originate from the vagina in children and may secondarily involve the
vulva.”’ YST and CCC may potentially share a variety of pathologic
attributes, including clear cells, solid, glandular or papillary units,
hyaline globules, immunoreactivity for hepatocyte nuclear factor 1
beta, and lack thereof for the estrogen and progesterone receptors.
However, the specific cytoarchitecture of CCC is distinct, as is their
immunoreactivity for Napsin A.*" Although overlap undoubtedly exist
in their immunophenotypes, clear cell carcinoma are more likely than
YST to show a SALL4-positive, AFP-positive, Glypican 3-positive, CK7-
diffusely positive immunoprofile. Furthermore, an elevated serum AFP
favors YST.

Melanoma
Although melanomas in pediatric patients represent less than 5% of

all cutaneous melanomas, they are the most common skin malignancies
among pediatric and adolescent individuals."*** and display a
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preponderance in females."”>” Overall, malignant melanoma of the
vulva represent 2.4-10% of all vulvar malignancies, second only to in-
vasive squamous cell carcinomas in frequency.’®"’ However, vulvar
melanomas of the young are quite rare, and they are generally not
specifically reported even in large-scale population based studies of
pediatric melanoma, where they are presumably subsumed in the
“other” category of these datasets.””>' In three single institutional
series of vulva melanoma, approximately 2 to 5% of patients were <21
years of age.”*"

In the present analysis, we identified a total of 6 cases that met our
search criteria,”**° diagnosed in patients that ranged in age from 9 to
14 years (mean 10.8). The cases are therefore better conceptualized as
being akin to postpubertal or peri-pubertal cutaneous melanomas,
which have been shown to be clinicopathologically distinct from their
prepubertal counterparts.®” The cases included 1 case of melanoma in
situ®® and 5 cases of invasive melanoma.”*>”>> Their clinicopathologic
attributes are summarized in table 3. The observed ratio of in situ to
invasive melanoma is consistent with a large scale epidemiologic study
on melanomas in the pediatric population that found that 22% of the
melanomas in this setting are in situ.”’ Although the patients were
caucasian where their race/ethnicity were stated, they were generally
devoid of other traditional risk factors that may theoretically predispose
them, including large congenital melanocytic nevi, dysplastic nevi, fa-
mily or personal history of melanoma, increased ultraviolet light ex-
posure and/or a sun-sensitive phenotype, and immunosuppression.®’
Nonetheless, there was a distinctly noteworthy association: all 6 had
concurrent lichen sclerosus, a possible association whose mechanistic
basis is unclear. Lichen sclerosus in childhood is a rare but firmly es-
tablished condition, with an estimated prevalence of premenarchal li-
chen sclerosus of 1 in 900.°” In one recent meta-analysis of the litera-
ture that was comprised of 1707 female patients, the mean age of
disease onset was 6.5 years [range 4 months to 14 years) and only
rarely did patients present with concurrent extragenital lesions.®® Li-
chen sclerosus is not thought to increase the risk of malignancy when
diagnosed in prepubertal patients, although truly long term long-
itudinal follow-up studies are lacking.®* Melanocytic proliferations are
rare in lichen sclerosus, but may encompass the entire spectrum from
melanocytic nevi to malignant melanoma, and are accordingly re-
cognized to potentially pose a significant diagnostic challenge.®>°® This
diagnostic conundrum may be further accentuated when they occur in
children.®®®” In one series of 11 vulvar melanocytic proliferations oc-
curring in the setting of lichen sclerosus, 36% were in patients that were
less than 21 years old, and all were diagnosed as atypical compound
melanocytic nevi.®

Atypical genital nevi (AGN), which represent 10% of cutaneous
melanocytic proliferations in the genital area,®® are the principal dif-
ferential diagnostic considerations for a variety of reasons. AGN is es-
sentially a benign neoplasm that only rarely recurs and when it does
recur, does so almost exclusively in the setting of an incomplete pri-
mary excision. The median age of occurrence for AGN is 26 years, and
they may therefore be identified in pediatric populations.

Histologic features that can be seen in AGN, including a lentiginous
and nested junctional component composed of prominent round or
fusiform nests (often with a peculiar retraction), cytologic atypia, ad-
nexal involvement, pagetoid spread, and fibrosis in the superficial
dermis may also be seen in regressing melanoma and/or melanoma in
the setting of lichen sclerosus.”””" Carlson et al.°® found the following
features to be useful in distinguishing nevi in the setting of lichen
sclerosus from melanoma, as they are more likely to be seen in the
former: sharply circumscribed borders, minimal pagetoid scatter if
present, concomitant dermal melanocytic nevus, absence of dermal
mitotic figures, HMB-45 expression confined to the dermal melanocytes
within the sclerosis, and a Ki-67 proliferative index less than 10%. In
general, AGN show maturation, and almost half of cases show a large
conventional dermal nevus component.®®”' Some cases may ultimately
be impossible to classify in a sampling specimen, and such cases may
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Table 4 (continued)

Follow-up

Treatment

Gross pathology

Tumor type

Tumor size

Location

IRS Clinical group/

Presentation

Age,

Source, year
(reference)

years

NED at 6 months

VAC, XRT, excision

NA

ARMS

6.7 cm

21 IV/Progressive vulvar Right labia majora; by imaging, right
inguinal and mediastinal

Bhattacharyya et al,

swelling x 7 months

2015%

lymphadenopathy; lung nodules

ARMS: alveolar rhabdomyosarcoma; AWD: alive with disease; CTX: chemotherapy; DOD: dead of disease; ERMS: embryonal rhabdomyosarcoma; IRS: The Intergroup Rhabdomyosarcoma Study”’; NA: not available; NS:
not stated; NED: no evidence of disease; RMS rhabdomyosarcoma; VAC: Vincristine, dactinomycin, cyclophosphamide; TPE: total pelvic exenteration; XRT: radiotherapy; VAC-VAD: VAC alternating with vincristine and

Adriamycin (VAD); **excludes the cases in references 86-89 for not meeting study criteria (lack of individual patient data itemization or language)
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require a conservative diagnostic excision. Nevertheless, in general, a
diagnosis of vulvar melanoma in the pediatric population should only
be rendered if unequivocally diagnostic features are present.

Rhabdomyosarcoma

For the general female population, vulvar sarcomas are rare, and
represent 1-3% of vulvar malignancies.”*”* In one analysis of popula-
tion based data, the four most commonly diagnosed vulvar sarcomas
were dermatofibrosarcoma protuberans (27%), leiomyosarcomas
(22.9%), rhabdomyosarcomas (5.7%), liposarcomas (5.1%), and ma-
lignant fibrous histiocytomas (5.1%).”> Vulvar sarcomas reported in
pediatric patients have been predominantly rhabdomyosarcomas, and
indeed, rhabdomyosarcomas are apparently the most frequently oc-
curring pediatric vulvar malignancy. We estimate that there have been
approximately 50 reported cases of pediatric vulvar rhabdomyo-
sarcoma.”*®? Table 4 outlines data on the 26 cases that met our study
criteria. The 26 patients ranged in age from 0.3 to 21 years, with an
average of 9.8 years. They presented with a vulvar mass or swelling that
was rapidly progressive in some cases and slowly progressive over a
several months in others. In 18 [70%] of the 26 cases, the specific
vulvar location was stated. There appeared to be a left sided dom-
inance: 10 were centered in the left labia, 2 in the right labia and 4 in
clitoris. A plurality of cases was localized at presentation: the Inter-
group Rhabdomyosarcoma Study clinical grouping [IRSG] was clearly
stated or could easily be inferred in 24 (92%) of the 26 cases, and were
as follows: IRSG I [localized disease, completely resected), 11/23; IRSG
II (regional disease, grossly resected), 2/23; IRSG III (gross residual
disease after surgery), 8/23; IRSG IV (distant metastatic disease at di-
agnosis) 3/23. In four cases, lymph node metastases were specifically
stated to be present. In rhabdomyosarcomas in general, IRS groupings
correlate with survival as they represent an iteration of staging and
completeness of resection.””’" For example, in the IRS-III study, sur-
vival rates at 5 years were 93% for patients in group I, 81% in group II,
73% in group III, and 30% in group IV.”"

The average tumor size in 5 cases where this information was stated
was 5.14 cm (range 3 to 7). Gross descriptions of the tumors included
“pale tan, homogeneous and firm”’’ and “grey-white well circum-
scribed tumor with a nodular surface”.*> Regarding histotype, many of
the cases preceded contemporary approaches to the classification of
rhabdomyosarcomas. Nonetheless, the distribution was as follows: al-
veolar rhabdomyosarcoma (35%), embryonal rhabdomyosarcoma
(35%), rhabdomyosarcoma without further specification (19%), pleo-
morphic rhabdomyosarcoma (4%), and “undifferentiated” rhabdo-
myosarcoma (4%). One additional case was described as being “mostly
embryonal rhabdomyosarcoma”.”” Managements were generally mul-
timodal, as would be expected for rhabdomyosarcomas, and included
combinations of local excisions, hemi-vulvectomies, node dissections
where applicable, multi-agent chemotherapy and various radio-
therapeutic approaches.”** Overall outcomes for the group were fa-
vorable. Of 23 patients with follow-up information, 1 was dead of
disease, 1 was alive with the disease, and the remaining were almost
entirely without disease, often after many year-intervals. Only 2 pa-
tients that were originally thought to be IRSG I recurred. Included in
this group was one patient that recurred thrice (at 4, 12 and 56 months)
but who then remained free of disease for 7 years after her final re-
currence.®’ The second IRSG I patient recurred 10 months after primary
management, but about whom additional follow-up information was
not reported.”’ Therefore, with an accurate diagnosis and multi-modal
management, the prognosis for patients with pediatric vulvar rhabdo-
myosarcomas appear to be excellent. The reader is referred elsewhere
for a detailed examination on the pathologic features for each subtype
of rhabdomyosarcoma.’> However, given the spectrum of reported
cases thus far, the principal differential diagnostic consideration from
which putative cases of vulvar rhabdomyosarcoma should be dis-
tinguished, is Ewing sarcoma/primitive neuroectodermal tumor (ES/
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