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ABSTRACT
KCNQ1 gene mutation has a well-known association with long QT syndrome (LQTS). However, recent studies
suggest that it may be implicated in intestinal neoplasia. We present a 27-year-old Hispanic man with a known
history of LQTS secondary to KCNQ1 mutation, who presented with painless jaundice. Endoscopic retrograde
pancreatic cholangiography revealed a prominent ampulla, with histology consistent with ampullary adenoma
with high-grade dysplasia. Further endoscopic studies did not suggest familial adenomatous polyposis. To date,
this is the index case of duodenal ampullary adenoma in the setting of KCNQ1 mutation.

INTRODUCTION
Duodenal ampullary adenoma has been classically described sporadically or in association with familial adenoma-
tous polyposis (FAP).1 It is an important cause of morbidity and mortality in patients with FAP. Because it is a dys-
plastic condition, early identification is key. Recent research suggests that mutations in KCNQ1 may be implicated
in the pathogenesis of intestinal neoplasia.2

CASE REPORT
A 27-year-old Hispanic man with a past medical history significant for congenital LQTS due to KCNQ1 (G168R)
mutation presented to the hospital with a 2-week history of deepening jaundice and pruritus. There was no con-
comitant fever, abdominal pain, or change in bowel habits. He did not have any sick contacts or recent travel. He
did not report using any over-the-counter or prescribed medications. He was hemodynamically stable without any
hepatosplenomegaly or stigmata of chronic liver disease on examination. Laboratory data were significant for total
bilirubin 9.8 mg/dL (direct bilirubin 7.0 mg/dL) and alkaline phosphatase 214 U/L. Alanine aminotransferase, aspar-
tate aminotransferase, serum albumin, and international normalized ratio were within normal limits.

Right upper quadrant ultrasound (US) revealed a prominent common bile duct measuring 1.2 cm without any evi-
dence of gallstones or cholecystitis. A contrast-enhanced computed tomography (CT) scan showed obstruction at
the level of the ampulla causing dilatation of the biliary tree and pancreatic duct. Subsequent endoscopic retro-
grade cholangiopancreatography revealed a prominent ampulla with 2 small (2 mm) stones retrieved after biliary
sphincterotomy was done (Figure 1). Ampullary biopsy was significant for adenomatous change with high-grade
dysplasia (Figure 2). Subsequent endoscopic US (EUS) revealed an isoechoic, homogeneous mass measuring 10
mm in the ampulla without invasion of the muscularis propria. Endoscopic ampullectomy using a snare and
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electrocautery was performed, and biopsy specimens from
the resected tissue revealed no evidence of neoplastic tissue.
The pancreatic duct was stented prophylactically to prevent
pancreatitis. The patient’s jaundice and pruritus subsequently
resolved with normalization of bilirubin and alkaline phospha-
tase levels.

A follow-up esophagogastroduodenoscopy 2 months later
did not show any evidence of neoplastic recurrence.
Screening colonoscopy to assess for FAP only revealed 3
hyperplastic polyps. The patient will undergo surveillance
endoscopies every 3 to 6 months for 2 years to assess for
recurrence.

DISCUSSION
The KCNQ1 gene encodes the pore-forming alpha subunit
of a voltage-gated potassium channel and is predomi-
nantly expressed in the myocardium, inner ear, stomach,
intestine, and pancreas, where it is critical for ion homeo-
stasis.3 Mutations in KCNQ1 have been studied in congeni-
tal LQTS. Variants of KCNQ1 are also associated with an
increased risk of type 2 diabetes.4 Rice et al. demon-
strated that patients with KCNQ1 mutation had increased
level of gastrin, which increased the risk of carcinoid
tumor.5

However, recent work in mice by Than et al. suggested
that KCNQ1 gene mutations that have a well-known
association with LQTS also increase the risk of intestinal
tumors.2 A series of experiments were performed in
mice with truncation mutation at codon 850 of the ade-
noma polyposis coli (APC) gene. These mice, designated

APCmin (multiple intestinal neoplasia), demonstrated
that both heterozygous and homozygous inactivation of
the KCNQ1 gene resulted in adenomas in a significant
proportion of APCmin mice. Loss in KCNQ1 promoted
tumor progression and enhanced tumor multiplicity. The
proposed mechanism of carcinogenesis stems from the
interaction of KCNQ1 with cystic fibrosis (CF) transmem-
brane regulator (CFTR) and mucin 2 (MUC2). In human
studies, low KCNQ1 protein expression showed a signifi-
cantly lower overall survival in colorectal cancer meta-
stasizing to the liver.2 These studies associate KCNQ1
mutations with tumor pathogenesis and progression.
However, Girault et al. found that the expression of
KvLQT1 (synonym for KCNQ1) was increased by 1.5- to

Figure 1. Endoscopic appearance of duodenal ampullary adenoma.
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Figure 2. (A) Hematoxylin and eosin staining of the specimen revealed
adenomatous glands with high-grade dysplasia, as manifested by nuclear
atypia (arrows). (B) Proliferation marker MIB1 showed strong nuclear
staining in dysplastic cells (arrows). There is no evidence of dysplastic
cells beyond the basement membrane.
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1.7-fold in adenocarcinomatous lung tissue compared to
paired non-neoplastic tissue.6 Consideration for the mo-
lecular mechanisms involved, such as genetic imprinting
or different gene mutations, may resolve this discrep-
ancy and warrants further basic science research.

Ampullary adenomas are benign glandular lesions located
in the duodenal papilla. They have been historically associ-
ated with FAP, in which they implicate a 124-fold increased
risk of ampullary carcinoma.7 This risk is due to mutation in
the APC gene that codes for a tumor suppressor protein,
which functions as a “gatekeeper” in prevention of tumor
development.8

Ampullary adenoma can present as painless jaundice (as in
our patient), or it can lead to pancreatitis or cholangitis.
Once it is identified on endoscopy and confirmed with a bi-
opsy, EUS is superior to abdominal US, CT, and magnetic
resonance imaging in providing information regarding the
depth of the ampullary lesion as well as locoregional lymph
node status.9 Most adenomas with no intraductal extension
can be fully resected by endoscopic snare polypectomy.10

Treatment options are dictated by tumor size, firmness, fri-
ability, extent, and degree of dysplasia. Adenomas recur in
about a third of cases, so surveillance endoscopy is recom-
mended after endoscopic papillectomy. This is usually per-
formed 1 to 6 months after the index procedure, with
subsequent examinations every 3 to 12 months for at least 2
years.11

The KCNQ1 mutation is inherited in autosomal dominant fash-
ion with high penetrance, so patients and their relatives
should undergo genetic counseling. More research needs to
be conducted in such patients and their families to develop
appropriate guidelines for screening and surveillance.
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