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Colonic Polyposis and Neoplasia in Cowden Syndrome

PETER P. STANICH, MD; VicToriA L. OWENS, MD; SETH SWEETSER, MD;
SHEREZADE KHAMBATTA, DO; THOMAS C. SMYRK, MD; RoNALD L. RICHARDSON, MD;
MATTHEW P. GOETZ, MD; AND MRINAL M. PATNAIK, MD

OBJECTIVE: To identify and describe the frequency, histologic fea-
tures, and clinical outcome of colon polyposis and neoplasia in
Cowden syndrome—a rare familial hamartoma tumor syndrome
associated with mutations in the PTEN gene.

PATIENTS AND METHODS: Patients with a clinical diagnosis of
PTEN hamartoma tumor syndrome-Cowden phenotype were ret-
rospectively identified and studied. Only those who underwent
colonoscopy or colon pathologic interpretation were included in
the final analysis.

RESULTS: From 1994 to 2009, 13 patients met study inclusion
criteria. Of the 10 patients who underwent colonoscopy, 9 (90%;
95% confidence interval [Cl], 57%-100%) had polyps, and 7 (70%;
95% Cl, 39%-90%) were estimated to have more than 50 polyps.
Pathologic findings of the colon were reviewed in 11 patients, and
the spectrum of tumors included hamartomatous, inflammatory,
adenomatous, ganglioneuromatous, hyperplastic, and juvenile pol-
yps. Of the 13 patients, 2 (15%; 95% Cl, 3%-43%) had left-sided ad-
enocarcinoma without microsatellite instability. Five (38%) of the
13 patients underwent colectomy secondary to polyp dysplasia.

CONCLUSION: Patients with Cowden syndrome have a heavy colon
polyp burden with a wide pathologic spectrum, both benign and
malignant. The colon polyposis results in a previously unreported
morbidity with a high colectomy rate.
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AJCC = American Joint Committee on Cancer; Cl = confidence interval;
CS = Cowden syndrome; Gl = gastrointestinal; NCCN = National Com-
prehensive Cancer Network; PHTS = PTEN hamartoma tumor syndrome

he PTEN hamartoma tumor syndrome (PHTS) is a

spectrum of autosomal dominant clinical disorders
associated with mutations of the PTEN or phosphatase
and tensin homolog gene on chromosome 10.'? Cowden
syndrome (CS) is the most common phenotype, with an
estimated incidence of 1 in 200,000 to 250,000 people.?
The pathognomonic features of CS are mucocutaneous and
include trichilemmomas, acral keratoses, and papilloma-
tous lesions. Patients with CS also have a high risk of thy-
roid, breast, and endometrial neoplasms.* Gastrointestinal
(GI) polyposis is a common manifestation and can occur
throughout the entire tract; however, the frequency of colon
involvement in patients with CS is unclear.’

Cowden syndrome is classified as a hamartomatous
polyposis syndrome—hamartomas being disorganized
overgrowths of cells and tissue native to the anatomic lo-
cation in which they occur. In the GI tract, these include
both epithelial and stromal proliferations. Hamartomatous
colon polyps, which can histologically resemble juvenile

or Peutz-Jeghers polyps, are thought to predominate in CS.
However, a wide variety of other polyp histologic findings
have been described, including adenomatous, inflamma-
tory, hyperplastic, lymphoid, ganglioneuromatous, and
leiomyomatous polyps.®® Despite reports of multiple colon
polyp histologic diagnoses from single patients,”!° it is un-
certain whether this is a common phenomenon."

Traditionally, patients with CS have not been consid-
ered to have an increased risk of colorectal cancers.>!? This
impression has started to change. Several case reports have
described colorectal cancer in CS, including one describing
multiple colorectal cancers in a single patient.!*'> A recent
study of a multicenter cohort of PTEN mutation carriers
reported 13% with colorectal cancer; all affected patients
were younger than age 50 years.'® Furthermore, a recent
compilation of cases reported a 16% (95% confidence in-
terval [CI], 8%-24%) lifetime colorectal cancer risk in pa-
tients with CS."”

The uncertainty of the prevalence and risks of colorec-
tal polyposis in patients with CS is reflected in the lack
of recommendations regarding colorectal screening or sur-
veillance in the National Comprehensive Cancer Network
(NCCN) treatment guidelines.'® The purpose of this study
was to investigate the spectrum of colon disease in patients
with CS, with special emphasis on polyp frequency, histo-
pathologic findings, and clinical outcomes.

PATIENTS AND METHODS

The Mayo Clinic Institutional Review Board approved this
study. Records coded for PHTS or the component syn-
dromes at our institution were identified for retrospective
review. Forty-six patients with clinical diagnoses of PHTS
were identified. Patients who had undergone colon inves-
tigation, which was considered colonoscopy, colon patho-
logic interpretation, or both at our institution between 1994
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COLONIC POLYPOSIS AND NEOPLASIA IN COWDEN SYNDROME

TABLE 1. Clinical Characteristics of Patients With Cowden Syn-
drome Who Underwent Colon Evaluation?

Cohort
Clinical characteristic (N=13) 95% CI
Age (y), mean + SD 48+13
Male 9 (69)
Genetic testing for PTEN mutation 8 (62)
Family history of Cowden syndrome 5(398)
Macrocephaly 10 (77) 49-93
Cognitive impairment 0(0) 0-27
Pathognomonic mucocutaneous lesions 9 (69) 42-88
Trichilemmomas or facial papules 431 12-58
Papillomatous lesions 5 (38) 18-65
Acral keratoses 431 12-58
Benign tumors
Thyroid adenoma or goiter 10 (77) 49-93
GI hamartoma or ganglioneuroma 10 (77) 49-93
Lipoma 1(8) 0-35
Fibroma 2 (15) 3-43
Neoplasms
Lhermitte-Duclos disease” 1(8) 0-35
Breast cancer 2 (15) 3-43
Thyroid carcinoma 3(23) 8-51
Renal cell carcinoma 3(23) 8-51
Endometrial cancer 0(0) 0-27
Colorectal cancer 2 (15) 3-43

 Values are number (percentage), unless otherwise indicated. CI = confi-
dence interval; GI = gastrointestinal.
b Also known as dysplastic gangliocytoma of the cerebellum.

and 2009 were selected. All records were initially accessed
on December 1, 2009, and data collected after that point
were not included.

Seventeen patients with a clinical diagnosis of PHTS
(all classified as CS) had prior colon investigation and were
further characterized. Demographic data, genetic testing
results, colonoscopy reports, and colon pathologic reports
were collected. Age at the time of the initial colonoscopy
or pathologic review performed at our institution was re-
corded. The pathology reports included biopsy and resec-
tion specimens collected at our institution and specimens
collected at other institutions and subsequently reviewed
by pathologists at our institution. Colorectal cancer staging
was performed using the 2010 American Joint Committee
on Cancer (AJCC) staging system (7th edition).” Estima-
tion of colon polyp burden was obtained directly from the
endoscopy reports. Polyps located in the cecum, ascend-
ing, and proximal transverse colon were considered right
sided, and polyps from the distal transverse, descending,
and sigmoid colon were considered left sided. Pancolonic
was used to describe polyps noted in the right and left sides
of the colon.

Patients were excluded if they were younger than 18
years at the time of initial colon investigation (n=1) or
had insufficient documentation to meet the revised Inter-
national Cowden Consortium (ICC) criteria for diagnosis
(n=3).%

Age is reported as mean + SD and number of colonos-
copies as median (range). Other data are presented as pro-
portions. For clinical findings associated with CS, 95% CIs
were calculated using the modified Wald method.

RESULTS

Thirteen patients met the diagnostic criteria for CS and had
colon investigation. The mean + SD age at initial colon
evaluation was 48+13 years, and 9 (69%) of the 13 patients
were men. Twelve (92%) of the 13 patients self-identified
race as white; 1 patient (8%) did not disclose race. The
clinical characteristics of the cohort are summarized in
Table 1. Of the 8 patients who underwent genetic testing, 7
(88%) were confirmed to have PTEN mutations.

Five (38%) of the 13 patients underwent colectomy. The
mean age at surgery was 538 years. All colectomies were
performed for dysplasia; this included 3 total colectomies
and 1 subtotal colectomy with ileosigmoidal anastomosis for
multiple polyps with low-grade dysplasia without neoplasm
and 1 low anterior resection with partial sigmoidectomy for
excision of adenocarcinoma.

Covonoscopic FiNpINGs

Of the 13 patients, 10 (77%) underwent colonoscopy at our
institution. Five (50%) had 1 colonoscopy, 4 (40%) had 2
colonoscopies, and 1 patient (10%) had 7 colonoscopies
(Table 2). Of these 10 patients, the initial colonoscopy
was performed for screening purposes in 6 (60%) and for
symptom investigation in 3 (30%). One patient (10%) did
not have a clearly stated indication for the procedure. Of
note, of the 10 patients who underwent endoscopy, 9 (90%;
95% CI, 57%-100%) had polyps, and 7 (70%; 95% CI,
39%-90%) were estimated to have more than 50 polyps.
Numerous polyps on colonoscopy were the initial find-
ing that led to the diagnosis of CS in 4 (40%) of the 10
patients.

CoLoN PoLyr PaTHOLOGY

Of the 13 patients in the cohort, 11 (85%) had polyps ex-
amined histologically, and the findings are summarized in
Table 2. The most common diagnoses were hamartomas
and nonspecific inflammatory polyps.

CoLoRECTAL CANCER

Colorectal cancer was diagnosed in 2 of the 13 patients
(15%; 95% CI, 3%-43%). One patient was a 55-year-old
man with no known family history of colon cancer or ge-
netic disease. At his initial screening colonoscopy, hun-
dreds of polyps were evident throughout the colon, and
multiple biopsy specimens were obtained. A large pedun-
culated tubular adenoma removed from the descending

490 Mayo Clin Proc. * June 2011;86(6):489-492 * doi:10.4065/mcp.2010.0816 * www.mayoclinicproceedings.com

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.



COLONIC POLYPOSIS AND NEOPLASIA IN COWDEN SYNDROME

TABLE 2. Colon Findings in Patients With Cowden Syndrome

Colonoscopy Pathology
(n=10) 95% C1 (n=11) 95% C1
No. of colonoscopies, median (range) 1.5 (1-7) Hamartoma 7 (64) 35-85
Colon polyps 9 (90) 57-100 Hamartoma with LGD 19 0-40
Pancolonic polyp location 8 (80) 48-95 Inflammatory 7 (64) 35-85
Estimated at >50 polyps 7 (70) 39-90 Ganglioneuroma 6 (55) 28-79
Dysplastic polyps 6 (60) 31-83 Adenoma 6 (55) 28-79
Adenocarcinoma 2(18) 4-49
Hyperplastic 4(36) 15-65
Juvenile 2(18) 4-49
No. of polyp histologies
1 histologic diagnosis 2 (18) 4-49
2 histologic diagnoses 2 (18) 4-49

3 or more histologic diagnoses 7 (64) 35-85

Values are number (percentage), unless otherwise indicated. CI = confidence interval; LGD = low-grade dysplasia.

colon contained adenocarcinoma in the head of the polyp.
Pathologic interpretation revealed a well-differentiated ad-
enocarcinoma with invasion only into the lamina propria
(AJCC stage 0 [TisNOMO]); it was completely resected
with polypectomy. Molecular analysis revealed the ab-
sence of microsatellite instability. Biopsy findings on other
polyps revealed adenomas and hamartomas.

A mutation in exon 2 of the PTEN gene was found in
this patient; subsequently, other family members were
diagnosed as having CS. He later underwent a complete
colectomy due to the multiple adenomatous polyps and
concern for further malignant transformation.

The other patient was a 62-year-old man with no family
history of colon cancer or genetic disease. He underwent
colonoscopy for evaluation of hematochezia; more than 50
small polyps were evident throughout the colon as well as
a 2-cm friable rectosigmoid mass. Biopsy of the mass re-
vealed a moderately differentiated adenocarcinoma. Other
biopsy specimens were consistent with hamartomatous and
inflammatory polyps.

The patient underwent surgical resection of the rectum
and sigmoid colon as treatment for the neoplasm. Histolog-
ically, the adenocarcinoma showed focal invasion into but
not through the muscularis propria, and multiple regional
lymph nodes were negative for metastatic tumor (AJCC
stage I [T2NOMO]). Molecular analysis was negative for
microsatellite instability. He was later found to have a mu-
tation in exon 5 of the PTEN gene.

DISCUSSION

Cowden syndrome is considered a hamartomatous polypos-
is syndrome, and colon polyps are a common manifestation.
The prevailing dogma has been that these polyps do not
confer an elevated risk of colorectal cancer; thus, no con-
sensus recommendations are available for colorectal cancer
screening.'® Evidence is growing that patients with CS are

indeed at increased risk of colorectal neoplasm.!!” In our
series of 13 patients, 2 were diagnosed as having colorectal
cancer. As data accumulate on the risk of colon neoplasia
in this population, determining the appropriate age and fre-
quency of screening colonoscopies will be necessary.

Current published recommendations for colon screen-
ing vary widely, with some advocating for a baseline ex-
amination as early as age 15 years and as frequently as
every 2 years thereafter'> and some recommending no
screening.?! Two recent studies suggesting an increased
risk of colorectal cancer have taken the initiative of pro-
viding screening recommendations.'®!” Riegert-Johnson et
al'” propose starting with colonoscopy at age 45 years and
screening every 5 years thereafter. Heald et al'® propose a
screening colonoscopy at age 35 years on the basis of their
observation of colon neoplasms in patients with CS who
are younger than 50 years. Prospective studies investigat-
ing the utility of early colorectal cancer screening in this
population would be beneficial but are difficult because of
the rarity of the disorder. Until multispecialty consensus
guidelines are developed and endorsed by the NCCN, in
our opinion it would be reasonable to perform a baseline
screening colonoscopy at age 35 years or at the time of di-
agnosis (whichever is later) and then proceed with interval
testing as needed.

Recent estimations of colon polyp prevalence in CS range
from 65.6% to 93%.%12? Our findings of 9 of 10 patients
with colon polyps on endoscopy are in agreement with these
results. Of note, this is much higher than the still frequently
cited landmark study by Starink et al,”® which included pa-
tients without adequate GI evaluation and reported a 29%
incidence of colon polyps. Furthermore, 7 of our 10 patients
had more than 50 polyps. This provides evidence that pa-
tients with CS have numerous colon polyps, clearly an un-
derreported feature.*

Our patients had a wide range of histologic diagnoses,
with hamartoma and inflammatory polyp being the most
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common. This finding highlights that colorectal polyps of
CS lack pathognomonic histologic features. However, the
presence of multiple polyps of varied pathologic features
should prompt consideration of CS, particularly when hamar-
tomatous, ganglioneuromatous, or inflammatory polyps are
present. We also found a high prevalence of adenomatous
polyps, suggesting that adenomas may indeed be a manifes-
tation of CS, rather than a coincidental finding as currently
considered.’

A novel finding from this series is the higher than expected
morbidity associated with colon polyposis. The high rate of
colectomy has not previously been reported in CS. There are
no specifications of clinical outcomes in the literature review
by Marra et al® evaluating published cases with GI work-up
or in the studies suggesting the increased risk of colorectal
cancer.'®!7 Case reports have described patients treated with
colectomy in the setting of adenocarcinoma,'*"> but to our
knowledge no prior descriptions have been published of this
treatment solely for dysplasia without malignancy.

When our finding of a high frequency of colectomy in pa-
tients with multiple polyps is considered, recommendations
for increased colorectal screening should be seen in a new
light. Colonoscopy at a younger age may decrease invasive
colorectal cancer, but for many patients with a high polyp
burden, it may lead to an increase in definitive treatment strat-
egies such as colectomy. If colon screening is incorporated
into NCCN treatment guidelines, the likely increase in mor-
bidity should be considered and discussed with patients.

The major limitations of the current study are its retro-
spective nature and the small cohort size. However, when
evaluating the literature on CS, this can be considered a
large single-center series. There might be referral bias be-
cause patients with no abnormal findings on a previous
colonoscopy would be less likely to undergo the procedure
again at our institution. However, we think this is limited
by the presumed early referral to tertiary centers for treat-
ment of patients with this rare syndrome.

CONCLUSION

Patients with CS who underwent a colon evaluation had
a high polyp burden with varying pathologic findings, in-
cluding frequent adenomas and adenocarcinomas. Thus,
colorectal cancer screening should be incorporated into
treatment guidelines and clinical practice for this popula-
tion. The high rate of dysplastic polyps resulted in frequent
colectomy, and patients should be counseled regarding this
possible outcome before undergoing colonoscopy.
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