Fibroadenoma in vulval ectopic breast tissue in a patient with PTEN Hamartoma Tumour Syndrome
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Abstract

PTEN is a tumour suppressor gene involved in regulating cell division. Pathogenic germline variants in PTEN
predispose to benign and malignant growths of numerous organs, including of the breast. In the following
report, we describe the first documented case of a fibroadenoma developing in ectopic breast tissue of the vulva
in a patient with a germline pathogenic variant in PTEN. This highlights the risk of proliferative hyperplasia
developing in any breast tissue, including rare ectopic sites, particularly in patients with underlying germline
variants in cancer susceptibility genes.

Introduction

Germline pathogenic PTEN variants are associated with the overlapping clinical phenotypes Cowden Syndrome
(CS), Bannayan-Riley-Ruvalcaba syndrome and PTEN-related Proteous Syndrome, which are variably
associated with overgrowth, developmental delay and risks of cancer. The umbrella term for these conditions is
PTEN Hamartoma Tumor Syndrome (PHTS)(1) (2) (3) (4). PHTS is an autosomal dominant condition with a
general population prevalence of roughly 1 in 200,000

The clinical phenotype of PHTS includes increased risk of malignancies such as breast, endometrial, thyroid,
renal, skin and colorectal cancers (2, 3, 5, 6). Benign lesions are almost universal among affected patients; and
include hamartomatous overgrowth of various tissues.

The estimated lifetime breast cancer risk in patients with CS is reported to be between 67-85% (2, 7, 8) and
women have an 87% chance of developing at least one malignancy before the age of 60 (9). Benign breast
disease is more common in patients with PTEN pathogenic variants; 76% of patients with CS have breast
fibroadenomas/ fibrocystic disease compared with up to 60% of the normal population(10).

Vulval fibroadenomas are rare neoplasms, but have been reported in otherwise healthy females (11-13). The
origin of these lesions has been debated with some considering them to originate from ectopic breast tissue,
whilst others theorise that they arise from anogenital mammary-like glands(14-18).

In 2016, Hedayat ef al. reported a case of a 27-year-old woman with Cowden syndrome with a perianal lesion
demonstrating proliferative changes strikingly similar to those commonly seen in breast tissue(19).

Herein we report, to the best of our knowledge, the first case of a vulval fibroadenoma occurring in ectopic
breast tissue in a patient with underlying PTEN Hamartoma Tumour Syndrome.



Case

A 41-year-old non-smoking female presented to her dentist with diffuse gum hypertrophy. She had a preceding
history of a multinodular goitre in her 20s, benign breast lesions and a prior history of resection of a vascular
malformation from her wrist, and a large lipoma from her back. On clinical examination, the patient was also
noted to have macrocephaly, with head circumference of 63.5cm. There was a strong family history of breast
cancer on her maternal side, with her mother sadly dying of breast cancer aged 49 years, and her maternal aunt
developing breast cancer in her early 60s. Her mother also had a reported history of benign thyroid disease. The
patient’s Cleveland Clinic Score was estimated to be 20 at the time of testing, corresponding to a 29%
probability of carrying a pathogenic constitutional variant in PTEN (20).

Subsequent constitutional genetic testing identified a heterozygous missense variant in exon 5 of PTEN:
c.407G>A, (p.Cys136Tyr). With a z-score of 3.49, PTEN is highly constrained against missense variation, and
missense variation in this gene is a common mechanism of disease. The cysteine residue at this position is
highly conserved across species, and located in the phosphatase domain and ATP binding motif. This variant
has been shown in vitro to lead to inactivation of phosphatase activity(21). This variant is absent from the
gnomAD database(22), but has been reported in other individuals with features of PHTS(23, 24), and has been
reported by multiple commercial laboratories on ClinVar(25). Another variant (p.Cys136Arg) at this position
has also been reported as pathogenic by multiple laboratories(26). All things considered, this variant has been
classified as pathogenic by the ClinGen PTEN variant Curation Expert Panel, using gene-specific criteria for
variant classification(27). Following molecular confirmation of PHTS, the patient thereafter commenced cancer
surveillance in line with contemporary departmental guidelines, and cascade testing was offered to at-risk family
members.

Screening ultrasound of a clinically goitrous thyroid revealed goitre with multiple nodules. FNA of the most
suspicious nodule identified a Thy3f lesion, for which hemithyroidectomy was undertaken, with histology
ultimately showing a unifocal papillary microcarcinoma on a background of patchy but florid nodular
lymphocytic thyroiditis, with some background nodules demonstrating considerable Hurthle cell differentiation.
In view of this background pathology and her underlying genotype, a completion thyroidectomy was undertaken
—revealing a further focus of papillary carcinoma with adjacent multifocal atypical follicular lesions thought to
represent Follicular/Hurthle cell variant papillary carcinoma.

Breast screening also identified multiple benign lesions. The patient ultimately elected to undergo risk-reducing
bilateral mastectomies with immediate DIEP (Deep Inferior Epigastric Perforator) autologous reconstruction.
Final histology showed a plethora of benign breast changes, including fibrocystic disease, intraductal papilloma,
fibroadenomatoid and apocrine change, and periductal mastitis. No malignant features were identified. Baseline
colonoscopic assessment identified a single sigmoid polyp, which was resected endoscopically, and determined
to be a hamartomatous lesion. Follow up colonoscopy did not detect any new lesions. Renal imaging did not
detect any sinister lesions. Dermatological assessment identified a number of seborrheic keratoses, suspected
actinic keratosis treated with cryotherapy, and a number of benign-looking naevi.

Initial gynaecological assessment identified an endometrial polyp and a long-standing vulval lesion, suspected
to represent a Bartholin’s cyst. Based on contemporary UK Cancer Genetics Group PTEN management
guidelines(28), the patient elected to undergo risk-reducing total laparoscopic hysterectomy with opportunistic
bilateral salpingectomy. The vulval lesion was also excised at the same time, at the patient’s request.
Histological examination of the hysterectomy specimen identified benign functional endometrial polyps but
otherwise no sinister features.

Histological examination of the vulval lesion identified a benign neoplasm, consistent with a fibroadenoma
developing within ectopic breast-like tissue in the vulva (Figure 1). Immunohistochemistry showed negative
immunoreactivity for PAX-8, while GATA-3 showed diffuse positive reactivity within the acinar and ductular



structures of breast-like tissue and the fibroadenoma. Patchy PTEN loss by immunohistochemistry was seen,
consistent with the underlying genomic aberration.

Discussion

The ectodermal primitive milk streaks are formed during the fifth week of embryologic development and run
bilaterally between the axillae and inguinal regions. Normally, the majority of the primitive milk line undergoes
regression with only a small section persisting forming two ridges on the thorax; later developing into breast
tissue. Occasionally, when there is incomplete involution, ectopic breast tissue can occur anywhere along the
embryological milk line (16, 17). Ectopic breast tissue has a reported incidence of 1-6% amongst the general
population, most commonly found in the axilla and rarely in the vulva (16, 17, 29), and rarely mammae erraticae
have been reported in locations outside the milk line, including thigh (30), foot(31), back (32) and face(33).
Ectopic breast tissue is hormonally responsive and can undergo benign and malignant transformations, similar to
those found in normal breast tissue. (16, 34). Although the exact origin of vulval mammary-like lesions remains
unclear, it is well documented that these tissues behave pathologically like breast tissue(35). Notably, the
histology of the tissue surrounding the fibroadenoma in our patient was consistent with that of breast tissue. As
ectopic breast tissue undergoes the same hormonal processes as normal breast tissue and can undergo the same
physiological and pathological changes (16, 34), it is also possible for breast cancer to develop in ectopic breast
tissue. This is very rare, with only approximately 30 reported cases of primary breast cancer developing in the
vulva; while patients are often treated along a breast cancer paradigm, the disease is often aggressive with a poor
prognosis (17, 36-38). Loss of PTEN expression is rarer in benign breast neoplasms than in breast cancers(39,
40), indicating a key role in mammary oncogenesis.

PTEN germline pathogenic variants lead to an inability to arrest the cell cycle and undergo apoptosis, leading to
a much-increased risk of multiple heterogenous benign and malignant neoplasms of the breast, thyroid, uterus,
kidney, gastrointestinal tract, brain, skin as part of PHTS. Characteristic non-malignant features of PHTS
include macrocephaly, with occipito-frontal circumference in excess of the 97™ centile, and mucocutaneous
lesions such as trichilemmomas, acral keratoses, and mucosal hyperplasia. Developmental delay and features of
autistic spectrum disorders are also part of the phenotypic spectrum, which may prompt PTEN testing in
childhood. Gingival hypertrophy has also been reported as a feature of PHTS(41-43), and this rare feature in
our patient prompted referral to Clinical Genetics.

The standard incidence ratio for breast cancer in carriers of a pathogenic constitutional PTEN variant is
estimated to be 39.1(7), with absolute lifetime risks up to 85%(4). Current guidelines recommend that carriers of
pathogenic PTEN variants be offered the same breast cancer surveillance and risk-reduction surgical options as
carriers of pathogenic BRCA1/BRCA?2 variants. Recommended surveillance comprises a combination of
magnetic resonance imaging and/or mammography depending on patient age and breast density, starting from
the age of 30. Risk-reducing bilateral mastectomies, usually with immediate reconstruction, should also be
offered(9). Benign breast disease is also very common among women with PHTS, with fibroadenomas and
mammary hamartomas being particularly prevalent(44). Histopathological assessment of the breast tissue taken
from our patient at the time of bilateral mastectomy demonstrated florid benign changes consistent with her

genotype.

Lifetime risk estimates for endometrial cancer in PHTS are variable but are reported to be as high as 28%(4, 7-9,
45). There is weak evidence to support the role of endometrial cancer surveillance in female carriers of
pathogenic PTEN variants, and at present such screening is not recommended outside of a research setting.
Although risk-reducing hysterectomy is not recommended as part of the most recent ERN GENTURIS PHTS
guideline(46), the UK Cancer Genetics Group guideline used at the time of the patient’s surgery included risk-
reducing hysterectomy as an option in carriers of pathogenic PTEN variants. Many women with PHTS develop
benign endometrial issues and may require therapeutic surgical intervention. Opportunistic bilateral
salpingectomy at the time of routine hysterectomy for benign indications has been endorsed by the Royal
College of Obstetricians and Gynaecologists, as a means to minimise the background risk of non-uterine pelvic



high-grade serous cancers for which reason bilateral salpingectomy with preservation of the ovaries was
undertaken in our patient.

Recommended cancer surveillance for carriers of pathogenic PTEN variants otherwise involves yearly thyroid
ultrasound starting from the age of 18 and 1-2 yearly renal imaging starting from the age of 40(28, 46). Baseline
skin examination at 30 years of age, and colonoscopy at 35 years of age are recommended, with onward follow-
up thereafter guided by findings.

Vulval fibroadenomas are rare entities, with only a handful of reported cases in the medical literature. Such
lesions are perhaps under-recognised considering they may be misdiagnosed as any one of a number of other
benign vulval lesions such as epidermal, follicular or Bartholin’s gland cysts, or lipoma. The diagnosis of such
lesions often falls to histological analysis, but diagnostic clues may include timing of enlargement of the mass,
and lactogenesis(47).

Conclusion:

We believe this case represents the first reported vulval fibroadenoma in a patient with PHTS, and this case, in
addition to the report of a proliferative lesion of anogenital mammary-like glands in a patient with PHTS
reported by Hedayat et al, increases the likelihood of an association between PHTS and neoplasia within ectopic
mammary-like tissue. Diagnosis of rare neoplastic lesions arising within ectopic breast tissue should prompt
consideration of an underlying genetic predisposition. Treating clinicians should be alert to other clinical
stigmata of PHTS in such cases, particularly if immunohistochemistry suggests loss of PTEN expression.
Considering the high risk of benign and malignant neoplasia in PHTS, clinicians should have a low threshold to
biopsy and/or excise any abnormal lesions in affected patients, particularly in the axillae and vulva where
ectopic breast tissue and associated pathological changes may be seen.
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Figure 1: Histopathology of the vulvar lesion.



(A) Whole mount, H&E stain, 1.25x objective. Histology shows a well-circumscribed fibroepithelial lesion with
an intracanalicular pattern of growth and an even balance of epithelial and stromal elements.

(B) H&E, 40x objective. A high magnification view of the lesion shows bilayered ducts composed of a mixture
of myoepithelial and luminal cells, virtually identical to the appearances seen in fibroadenoma of the breast.
(C-G) Immunohistochemistry, 40x objective. Immunohistochemistry for p63 (C) confirms the presence of a
myoepithelial cell layer around the ductular epithelium. GATA-3 (D) is positive, and PAX-8 (E) is negative, in
keeping with origin from ectopic breast-like tissue. PTEN is heterogeneous with areas showing block positivity
(F), loss of expression (F) and variable expression (G, H).



