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Abstract

Cowden syndrome is extremely rare and is characterized by multiple hamartomas in various
tissues, including the skin, mucous membranes, gastrointestinal tract, breast, thyroid, and
brain, and has an increased risk of breast, thyroid, and uterine cancers. Here, we report a case
of Cowden syndrome diagnosed following presentation with bilateral breast cancer and pro-
vide a discussion of the relevant literature. A 47-year-old woman with a tumor in her right
breast was referred to our hospital. She was diagnosed with bilateral breast cancer upon im-
aging and underwent a bilateral mastectomy and sentinel lymph node biopsy. Previously, she
had undergone total thyroidectomy to treat a thyroid tumor. Approximately 3 years later, she
was diagnosed with Lhermitte-Duclos disease affecting her left cerebellar hemisphere. As her
sister and mother had also been diagnosed with breast cancer, we suspected that she might
have an inherited disease. Since 80% of individuals with Cowden syndrome have a mutation
in the phosphatase and tension homolog (PTEN) gene, we did not perform any genetic test-
ing. Instead, we used the syndrome’s pathognomonic criteria and major criteria (breast can-
cer, thyroid tumor, and Lhermitte-Duclos disease) to diagnose our patient with Cowden syn-
drome. While treatment of Cowden syndrome is currently limited to strategies that can
manage the symptoms, patients are at an increased risk of certain cancers and require regu-

lar screening to allow for early detection of disease. © 2020 The Author(s).
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Background

Cowden syndrome is extremely rare and is characterized by multiple hamartomas in various
tissues, in particular on the skin and mucous membranes, as well as in the gastrointestinal tract,
breast, thyroid, and brain [1-4]. Patients with Cowden syndrome are also at an increased risk of
malignancies, especially breast cancer, thyroid cancer, and uterine cancer [1-4]. Here, we report
a case of Cowden syndrome diagnosed following diagnosis of bilateral breast cancer and Lher-
mitte-Duclos disease and provide a discussion of the relevant literature.

Case Presentation

A 47-year-old woman with a tumor in her right breast was referred to our hospital. Both
her mother and older sister had been diagnosed previously with breast cancer. She had
undergone surgery twice to treat a benign thyroid tumor. During the physical examination,
no mass was palpable in either breast. Ultrasonography revealed an irregular marginated
hypoechoic mass measuring 15.1 x 15.0 x 9.4 mm in the 12 o’clock region of the right breast
(Fig. 1a) and an irregular marginated hypoechoic mass measuring 24.8 x 21.9 x 10.6 mm in
the upper inner quadrant of the left breast (Fig. 1b). Core-needle biopsies were performed at
each mass site. Pathological examination of the core-needle biopsies specimen confirmed
ductal carcinoma in situ (DCIS) in the right mammary gland and invasive ductal carcinoma in
the left mammary gland. Computed tomography scan did not reveal lymph node metastases
or distant metastases (Fig. 2a). Contrast-enhanced magnetic resonance imaging (MRI)
revealed the primary tumor of the right mammary gland to be a mass 15 mm in size and likely
to be DCIS (Fig. 2b). Contrast-enhanced MRI of the left mammary gland exhibited early phase
linear enhancement (Fig. 2c). Bone scintigraphy revealed no metastasis to the bone. The
preoperative diagnosis was stage 0 (cTisNOMO) right breast cancer and stage I1A (cT2NOMO,
estrogenreceptor [ER]-negative, progesteronereceptor [PgR]-negative,and humanepidermal
growth factor receptor 2 [HER2]-negative, with low Ki67 expression) left breast cancer.
Surgery consisted of a bilateral mastectomy and sentinel node biopsy. The final diagnosis was
bilateral breast cancer (right: pTisNOMO stage 0, DCIS) (left: pT2NOMO stage 114, invasive

Fig. 1. Ultrasonography findings. Breast ultrasonography revealed an irregular marginated hypoechoic mass
measuring 15.1 x 15.0 x 9.4 mm in the upper middle of the right breast (a) and an irregular marginated hy-
poechoic mass measuring 24.8 x 21.9 x 10.6 mm in the upper inner quadrant of the left breast (b).
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Fig. 2. Computed tomography (CT) and magnetic resonance imaging (MRI) findings of the chest. CT scan did
not reveal lymph node metastases or distant metastases (a). Contrast-enhanced MRI revealed the primary
tumor of the right mammary gland to be a mass 15 mm in size and likely to be DCIS (b). Contrast-enhanced
MRI of the left mammary gland exhibited early-phase linear enhancement (c).

Fig. 3. Magnetic resonance imaging (MRI) findings of the brain. MRI showed alternative isointense and hy-
perintense bands in the left cerebellar hemisphere. a Transverse plane. b, ¢ Coronal plane.

ductal carcinoma, nuclear grade 1, ER-negative, PgR-negative, and HER2-negative, with low
Ki67 expression). Following surgery, the patient was treated with systemic adjuvant endo-
crine therapy (anastrozole 1 mg/day). After 3 years of adjuvant treatment and observation,
there has been no evidence of recurrence or metastasis. However, she was diagnosed with
Lhermitte-Duclos disease after imaging her left cerebellar hemisphere. MRI of the brain
showed alternative isointense and hyperintense bands in the left cerebellar hemisphere
(Fig. 3a-c). As her sister and mother also had breast cancer, we suspected that she may have
an inherited disorder.

Although phosphatase and tension homolog (PTEN) genetic testing was not performed,
we could diagnose this patient as having Cowden syndrome using the pathognomonic criteria
and major criteria of Cowden syndrome (breast cancer, thyroid tumor, and Lhermitte-Duclos
disease).

Discussion/Conclusion
Cowden syndrome is a rare, multisystem disease that causes an increased risk of malig-

nancies (breast, thyroid, and endometrial) as well as benign hamartomatous overgrowth of
tissues (skin, colon, thyroid, etc.) [1-5]. Cowden syndrome was first described in 1 family in
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1963 [6]. In the Western hemisphere, the frequency of this syndrome is 1 in every 200,000
people, butitis likely to be more frequent because some cases are overlooked [1, 7]. The diag-
nostic criteria proposed by the International Cowden Consortium (ICC) and the National
Comprehensive Cancer Network (NCCN) are widely used [8]. It has been reported that 90%
of individuals that meet the criteria for ICC develop clinical symptoms by the age of 20 years
[1].

This syndrome is caused by a loss-of-function germline mutation in the PTEN gene
located on the long arm of chromosome 10 (10q23.31) [5, 9]. The PTEN gene is a tumor
suppressor gene that encodes a lipid kinase that regulates cell proliferation and cell death by
suppressing PIK3/AKT pathway signaling [2]. Changes in somatic cells are observed in
cancers with PTEN mutations, such as endometrioid adenocarcinoma, glioblastoma, and
prostate cancer. A family history of Cowden syndrome is confirmed in 10-50% of patients,
and about 18% of patients do not have mutations in the PTEN gene [2].

This disease can cause multiple hamartomas in various tissues (skin, mucous membrane,
gastrointestinal tract, breast, thyroid, and brain) [1, 10, 11]. Skin growths are seenin 90-100%
of patients and are characterized by multiple papules on the face [12]. Benign breast lesions
are found in 76% of Cowden syndrome patients. Breast cancer is the most commonly observed
malignant tumor (30-50%) in this population, with mostly invasive cancers. Breast cancers
are often discovered at a younger age (38-46 years) than average, and men with Cowden
syndrome are at a higher risk of breast cancer than women [5]. The luminal subtype is often
the breast cancer subtype reported [4, 5]. Further, 3-10% of patients with Cowden syndrome
have a history of thyroid cancer, and follicular cancer is more common than papillary cancer
[8]. Some patients have also been diagnosed with Lhermitte-Duclos disease, caused by a
hamartoma such as a dysplastic ganglion cell tumor or a hemangioma in the cerebellum. This
is a characteristic criterion of Cowden syndrome as proposed by the NCCN [8].

NCCN guidelines for genetic/familial risk assessment in breast and ovarian cancer
recommend regular screening for comorbid tumors for individuals with PTEN hamartoma
syndrome diagnosed by genetic testing and Cowden syndrome diagnosed clinically [8]. This
case was considered to be an inherited disease based on the patient’s medical and family
history. Eighty percent of patients with Cowden syndrome harbor a PTEN mutation. Although
we did not perform genetic testing, we could use the pathognomonic criteria and major
criteria of Cowden syndrome (breast cancer, thyroid tumor, and Lhermitte-Duclos disease)
to diagnose this patient [13].

While treatment of Cowden syndrome is currently limited to strategies that can manage
the symptoms, patients are at an increased risk of certain cancers and require regular
screening to allow for early detection of disease.
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