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Abstract
Cowden syndrome is a rare autosomal dominant disor-
der that is characterized by multiple hamartomas in a 
variety of tissues and this is associated with germline 
mutations in the phosphatase and tensin homologue 
(PTEN) gene, which is the tumor suppressor gene lo-
cated on chromosome 10q23.3. It is characterized by 
multiple hamartomatous neoplasms of the skin, oral 
mucosa, gastrointestinal (GI) tract, bones, central ner-
vous system, eyes, and genitourinary tract. Cowden 
syndrome does not have increased risk of GI malig-
nancy; however, it has an increased risk of breast, 
thyroid and endometrial cancer development. Here 

the authors report a rare case of Cowden syndrome 
incidentally diagnosed from multiple gastric polyposis. 
A 29-year-old woman presented with multiple gastric 
polyps. The laboratory results were normal except for 
mild anemia, with a hemoglobin level of 11.9 g/dL. 
Esophagogastroduodenoscopy revealed multiple gas-
tric, duodenal polyps and esophageal acanthosis. Colo-
noscopy revealed possible hamartomatous polyps in 
the rectum. Under the suspicion of Cowden syndrome, 
sonography of the thyroid and breasts was carried out, 
which revealed multiple thyroid masses. Subsequent 
fine-needle aspiration biopsy revealed the presence 
of clusters of follicular epithelial cells, and due to the 
possibility of malignancy, the patient underwent total 
thyroidectomy. The pathology was reported as invasive 
follicular carcinoma. A gene study by direct sequencing 
showed the presence of a PTEN mutation (c.633C > A 
/p.Cys211*).
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INTRODUCTION
Cowden syndrome is a rare autosomal dominant disor-
der that is characterized by multiple hamartomas in a 
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variety of  tissues, and is associated with germline muta-
tions in the phosphatase and tensin homologue (PTEN) 
gene, which is a tumor suppressor gene located on 
chromosome 10q23.3[1,2]. It is characterized by multiple 
hamartomatous neoplasms of  the skin, oral mucosa, 
gastrointestinal (GI) tract, bones, central nervous system, 
eyes and genitourinary tract. Cowden syndrome does 
not have an increased risk of  GI malignancy; however, 
it has an increased risk of  developing breast, thyroid and 
endometrial cancer[3]. Here we present a case of  Cowden 
syndrome which was confirmed through genetic testing 
of  the PTEN gene in a 29-year-old female patient with 
multiple gastric polyps on esophagogastroduodenoscopy 
(EGD), and thyroid cancer.

CASE REPORT
A 29-year-old woman presented with multiple gastric 
polyps, which were detected at a private clinic. On pre-
sentation, she complained of  no symptoms other than 
dyspepsia; her vital signs were stable and the laboratory 
results were normal except for mild anemia, with a he-
moglobin level of  11.9 g/dL.

Multiple gastric, duodenal polyps and esophageal 
acanthosis were observed on EGD, and colonoscopy 
revealed possible hamartomatous polyps in the rectum 
and oral mucosal papillomatosis (Figure 1). The polyps, 
observed through EGD and colonoscopy, were shown 
upon pathologic analysis to be hamartomatous polyps 
accompanied by mild inflammation and fibrosis (Fig-
ure 2). She also had papillomatous papules around her 
lips and oral mucosal papillomatosis. Because of  a high 
index of  suspicion of  Cowden syndrome, ultrasonogra-
phy (USG) of  the thyroid and breasts was carried out, 
which revealed multiple thyroid masses (Figure 3A). 
Fine-needle aspiration biopsy revealed the presence of  
clusters of  follicular epithelial cells. Although benign le-
sions were expected on USG, because of  the possibility 
of  malignancy, left lobectomy and right enucleation with 
ipsilateral central node dissection were carried out. Pa-
thology showed the lesions to be invasive follicular car-
cinoma, and right lobectomy with ipsilateral central node 
dissection (completion total thyroidectomy) was carried 
out (Figure 3B). 

Genetic analysis of  the PTEN genes was performed. 
Genomic DNA was extracted from the patient’s whole 
blood. Polymerase chain reaction direct sequencing 
with primers targeting all the coding regions and flank-
ing introns was performed. Sequencing analysis of  the 
PTEN gene revealed a heterozygous transition of  C to 
A at nucleotide 633 in exon 6 (NM_000314.4 c.633C > 
A), which is a nonsense mutation, making a stop codon 
(p.Cys211*) (Figure 4). This mutation has been previ-
ously reported and seems to be the cause of  the disorder 
in this patient[4]. During the course of  the evaluation of  
the patient, the authors investigated other members of  
the patient’s family, and a history of  endometrial cancer 
was identified in the patient’s mother. However, she re-

fused further evaluation related to Cowden syndrome, 
and thus further examination could not be carried out.

DISCUSSION
Cowden syndrome was first described by Lloyd and 
Dennis in 1963 in a case report on a patient named Ra-
chel Cowden[5]. Later, in 1972, Weary et al[6] confirmed 
the existence of  this new syndrome through examina-
tion of  five additional patients with similar clinical find-
ings. The hamartomatous lesions observed in Cowden 
syndrome can arise in any of  the three embryonic germ 
cell layers and thus it may be ectodermal, mesodermal 
or endodermal in origin[7]. These lesions can arise in the 
derivatives of  any of  the three embryonic germ cell lay-
ers[3,7]. The cardinal manifestations of  Cowden syndrome 
include facial trichilemmomas, which are hamartomas 
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Figure 1  Endoscopic examination. A: Esophageal acanthosis was noted; B: 
Multiple gastric polyps were noted on entire stomach; C: Several polyps were 
observed at the rectum.



of  the infundibulum of  the hair follicle, acral keratoses 
and mucocutaneous papillomatous papules[8-10]. The 
incidence of  Cowden syndrome was estimated to be 
1:1 000 000[1]. However, after identification of  the rel-
evant gene, the estimate for the prevalence of  Cowden 
syndrome has been increased to between 1 in 200 000 
and 1 in 250 000[11,12]. The diagnosis of  Cowden syn-
drome is mainly based on clinical criteria. Nowadays the 
criteria of  the International Cowden Consortium are 
commonly used for making the diagnosis[7]. The first set 
of  clinical criteria were proposed by Salem et al[8], and 
have subsequently been revised, most recently in the 
United States by the National Comprehensive Cancer 

Network, which published the Cowden syndrome test-
ing criteria based on pathognomonic criteria along with 
major and minor diagnostic criteria. In 1996, the Inter-
national Cowden Consortium identified germline PTEN 
mutations as being the cause of  Cowden syndrome[1,2]. 
Cowden syndrome is now well recognized as a highly 
variable, autosomal-dominant hereditary cancer suscep-
tibility syndrome that is characterized by multiple ham-
artomas and an increased risk of  developing malignant 
transformations. 

Cowden syndrome is an autosomal dominant inher-
ited disorder with incomplete penetrance and variable 
expressivity. Since the first case report of  this disorder in 
Korea in 1997[2], 20 such cases have been reported, but 
most of  these cases involved breast cancer and gyneco-
logical cancers, with few involving colon polyps[13]. In 
this current case study, Cowden syndrome was identified 
in a patient with multiple gastric polyps, as was reported 
in 2010, and in addition, thyroid cancer was diagnosed 
through screening and surgically resecting the tumor, 
and the PTEN mutation was confirmed through genetic 
testing (c.633C > A/p.Cys211*)[14].

Considering the worldwide prevalence of  Cowden 
syndrome, the number of  cases reported in Korea ap-
pears to be disproportionately small. Although this dif-
ference must be examined in the context of  ethnicity, it 
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Figure 2  Microscopic examination (hematoxylin and eosin stain, × 100). A: Gastric polyp shows hyperplastic foveolar epithelium; B: Colon polyp exhibits dilated 
and branched crypts with slightly fibrotic stroma.
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Figure 3  Thyroid masses. A: Multiple thyroid masses in thyroid ultrasonography; B: Postoperative thyroid pathology showed invasive follicular carcinoma (hematoxylin 
and eosin stain, × 12.5).

Figure 4  Sequencing result of the phosphatase and tensin homologue 
mutation. A heterozygous transition of C to A at nucleotide 633 in exon 6 (c.633C 
> A), making a stop codon (p.Cys211*).

5' - AACTTGCAGTAAG - 3'
5’ - AACTTGAAGTAAG - 3’

c.633C > A    p.Cys211*
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Ha M et al . Gastric polyposis caused by PTEN mutation



may also imply that some cases have gone undetected. 
However, since Cowden syndrome, as aforementioned, 
may involve malignancies in several organs, aggressive 
diagnostic evaluation should be carried out in suspected 
cases, and screening should be performed in light of  the 
autosomal dominant inheritance of  this disorder.

Finally, as was the case with this patient, adequate 
screening for the organs known to develop malignancies 
in Cowden syndrome should be carried out in suspected 
patients. Even when benign lesions are suspected, the 
potential for malignant lesions must be kept in mind, and 
further pathologic examination and surgical resection 
should be aggressively performed without reservation.

In conclusion, this case is a reminder of  the impor-
tance of  early screening for patients suspected of  hav-
ing Cowden syndrome, and female patients should be 
evaluated for lesions in the breasts and thyroid. Even if  
benign lesions are suspected, there have been published 
reports on cases diagnosed with cancer postoperatively; 
consequently, the possibility of  malignancy should al-
ways be considered.
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