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1. Abstract
1.1. Background

The patient with known hereditary colorectal carcinoma presenting
with multiple small bowel carcinomas occurring in an ileal anal
pouch prompted the search for similar small bowel carcinomas
occurring in patients with hereditary colorectal carcinoma in the
medical literature.

1.2. Purpose

The purpose of the paper is to increase the awareness of the
possibility of occurrence of small bowel carcinomas in patients
with hereditary colorectal carcinomas, which have been widely
reported in the medical literature.

1.3. Method

We are reporting a case with multiple adenocarcinomas of the
small bowel occurring in an ileal anal pouch in a patient with
known history of hereditary colorectal carcinoma. The patient had
three separate carcinomas of the ileal pouch.The patient underwent
successful pouch excision and end ileostomy.The patient received
chemotherapy and has no clinical or radiographic evidence of
recurrent disease at 3 years post treatment.

1.4. Results

At three years post-treatment, having received chemotherapy
immediately after the surgical procedure with dedicated follow up
clinically and radiographic evaluations, the patient has not had any
evidence of recurrent disease.

1.5. Conclusion

A vast review of medical literature indicated a lack of
recommended surveillance protocols for evaluation of small bowel
carcinomas in patients with hereditary colorectal carcinoma. Our
experience highlights a need for a surveillance protocol for small
bowel carcinoma occurring in patients with hereditary colorectal
carcinoma who have undergone total proctocolectomy with ileal

pouch anal anastomosis or other related surgical interventions.
2. Material and Methods

This case report was given cite approval by our institutional human
research review committee at TriCity Colorectal Surgery Institute.
The authors have also obtained a full informed consent from the
patient described in this case report.

3. Case Report
3.1. History of Past Surgical Treatments

The patient was originally seen in our office in March 2006. The
patient had undergone two prior colon resections, one in 1988
and one in 1989, at a different institution. The patient had colon
carcinoma without evidence of any metastatic disease or nodal
involvement in 1988. The patient was found to have a recurring
tumor in 1989. The patient had resection of the right colon and
half of his transverse colon in sum from these two prior surgical
resections with an ileal transverse colon anastomosis. In both of
these surgical procedures, the respective pathology reports did not
indicate nodal involvement. The patient was also found to have a
few tubular adenomas, which were resected along with the colon
cancer at the time of bowel resection.
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3.2. History of Initial Treatment at our Institution

The patient was seen in our institution in March 2006 and underwent
endoscopic evaluation of the colon for cancer surveillance. During
this examination, the patient was found to have two lesions, one in
the transverse colon (adenocarcinoma) and other in the descending
colon (tubular adenoma with high grade dysplasia).Because of the
two prior colon carcinomas, the two prior resections, a family
history of colon carcinoma occurring in his cousin, and the newly
discovered adenocarcinoma and dysplastic lesion of the transverse
and descending colon respectively, the patient was recommended a
total proctocolectomy with either end ileostomy or ileal pouch anal
anastomosis. The patient chose the latter option and underwent
ileal pouch anal anastomosis with resection of the remaining
colon and rectum in March 2006. His protective loop ileostomy,
performed simultaneously, was reversed in November 2006. The
pathology of the proctocolectomy specimen was designated T3N1,
with one node positive for carcinoma. The tumor penetration was
to the subserosa. The patient underwent FOLFOX therapy in the
adjuvant setting. The patient experienced intermittent episodes
of diarrhea due to pouchitis following the surgical resection that
were successfully treated with a combination of Ciprofloxacin and
Metronidazole and anti-diarrheal agents. Pouchitis was confirmed
by clinical examination as well as endoscopic evaluation of the
pouch.

3.3. Review of Genetic Mutation

In 2007, the patient required surgical excision of multiple skin
cancers, pathologically confirmed as sebaceous adenocarcinomas.
Because of the combination of multiple colon cancers and
sebaceous adenocarcinoma, the patient was sent for genetic
counseling. In 2008, a complete mapping of family genetic
tree was constructed. The patient’s cousin, who had previously
undergone a resection for colon carcinoma, was found to have a
mutation of MSH 2. The patient’s two daughters were also found
to have a mutation of MSH 2. Given the patient’s aforementioned
personal and family histories, he was diagnosed with Muir-Torre
Syndrome, a condition that combines hereditary non-polyposis
colon cancer with sebaceous carcinoma.

3.4. Postoperative Follow up with Serial Pouchoscopies

Postoperatively, the patient was periodically evaluated with
pouchoscopy, CT and PET scan. Pouchoscopies were performed
in 2008, 2009, and 2010. These endoscopic examinations were
negative for any lesions in the pouch, rectal cuff, or the terminal
ileum. Because of these three consecutive negative pouchoscopies,
the surveillance interval was increased to every two years. In
2012, the patient was found to have a rectal cuff adenoma that
was ultimately removed by transanal excision. Pathologically,
the polyp was a tubular adenoma without evidence of dysplasia.
However, because of the identification of adenoma, the endoscopic
surveillance interval was decreased back to a yearly basis. In 2013

and 2014, these examinations were again negative for any lesions
of the pouch, rectal cuff, or terminal ileum. In 2016, the patient
had an additional pouchoscopy demonstrating a small granuloma/
inflammatory polyp. Because of the consecutive negative
examinations, the patient was once again advised to come back
every two years for follow up examination. In 2018, pouchoscopy
revealed a 2 cm polyp at the rectal cuff. Complete endoscopic snare
excision was performed yielding a tubular adenoma without high
grade dysplasia or carcinoma. Because of the presence of this larger
polyp in the rectal cuff, the patient underwent repeat endoscopic
evaluation at three months and then six months from the time of
excision. Both these evaluations were negative.The patient was
not seen again until December 2021 partly because of the COVID
pandemic. At that time, the patient was found to have anemia and
did undergo a complete evaluation that included CT scan, PET scan
and pouchoscopy. The CT scan revealed thickening of the pouch
with presence of subcentimeter lymph nodes in the pelvis but with
no distinct lesions in the pouch. Endoscopically, two lesions were
then identified. One was near the ileal anal anastomosis, but in
the ileal pouch. The other one was near the proximal end of the
ileal pouch. The biopsy of the proximal lesion was consistent with
carcinoma. The pathology of the distal pouch polyp showed high
grade dysplasia without invasive carcinoma. The PET incidentally
demonstrated increased activity in both lesions.

3.5. History of Most Recent Surgical Procedure/Pouch Excision

Because of the identification of carcinoma in the ileal pouch,
the patient did undergo pouch excision as well as excision of 15
cm of terminal ileum proximal to the pouch and creation of an
end ileostomy. The patient tolerated the surgical procedure very
well without any complications. The histopathological evaluation
interestingly did indicate three carcinomas of the ileal pouch. The
most proximal one was 1.5 cm from the proximal margin of the
ileal pouch. The second carcinoma was approximately 7-8 cm
from the proximal end of the ileal pouch. The distal most lesion
was approximately 1.5-2 cm from the ileal anal anastomosis.
Pathologically, these lesions were classified as T3NO lesion with
microscopic lymphovascular invasion. The depth of penetration
was to the subserosa, and all resected lymph nodes were negative
for cancer. The PET CT scan did not indicate any metastatic
disease.

3.6. Follow up Since the Last Surgical Procedure

Since the surgical resection, the patient has undergone
chemotherapy as well as multiple surveillance evaluations with
CT, PET scan and CT enterography on a yearly basis. Thus far,
the patient has not had any local or distant recurrence of tumor.
The patient’s two daughters, who were also found to be positive
for mutation of MSH 2, have also undergone regular screening
colonoscopies without any evidence of polypoid lesions or tumors.

The patient’s associated clinical conditions include hypertension,
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skin cancer, sebaceous adenocarcinoma, nephrolithiasis, and
non-obstructing gallstones. The patient was also found to have a
small cyst in the pancreatic neck measuring 1.6 cm. After multiple
thorough evaluations with endoscopic ultrasound, this was found
to be a benign lesion and has not changed appreciably on repeat
evaluations.

4. Discussion

Our patient with hereditary non-polyposis colon cancer syndrome/
Muir-Torre Syndrome was found to have three cancers of the
ileal pouch. Upon review of the literature, we were unable to
identify a prior case wherein three cancers of the ileal pouch had
been reported previously. The literature indicates that the overall
incidence of small bowel cancer is very low even though the small
bowel accounts for 75% of the length of the gastrointestinal tract
and 90% of the mucosal surface of the gastrointestinal tract [1].
Small bowel carcinomas are more common in the duodenum and
jejunum. The neuroendocrine tumors are more common in the
ileum. Roughly 5300 new cases of small bowel carcinoma are
reported per year with approximately 1100 deaths [2]. In Europe,
the estimated case numbers are 3595 annually [3]. The small
bowel is the site of less than 25% of all gastrointestinal neoplasms
and less than 2% of all malignant neoplasms [1]. Age adjusted
incidence of 1:100,000 population with a prevalence rate of 0.6%
has been reported for the occurrence of small bowel carcinoma
[4]. There is a higher incidence of small bowel neoplasms in
males and colon cancer is roughly 50-60 times more common
than small intestinal cancer [5]. Lifetime risk of developing small
bowel cancer in patients with hereditary non-polyposis colorectal
syndrome increases with age [6,7]. It is estimated to range between
0.4-12% [6-14]. This is more than 100 times the occurrence of
small bowel cancer when compared to the general population. The
median age of diagnosis of small bowel cancer in patients with
Lynch syndrome is usually between 39-53 years of age, which is
about 10 to 20 years earlier than the general population [15]. It is
also higher in men than women [16].The small bowel carcinoma
risk is increased in individuals with hereditary colorectal cancer
syndrome, such as inherited polyposis syndrome, familial
adenomatous polyposis coli, Peutz-Jeghers, Lynch syndrome, and
Constitutional Mismatch Repair Deficiency (CMMR-D) [17]. The
small bowel carcinoma in Lynch syndrome, also referred to as
hereditary non-polyposis colorectal cancer (HNPCC) syndrome, is
an inherited autosomal dominant disease and is caused by germ line
mutation of mismatch repair (MMR) genes MLH 1, MSH 2, MSH
6, or PMS 2 [18]. The affected individuals are at risk of developing
both colorectal as well as extracolonic cancers. The extracolonic
malignancies include endometrial, ovarian, breast cancer in subsets
of families, gastric cancer, laryngeal cancer, pancreatic cancer,
brain tumors and urological tumors [19-24]. A germ line mutation
in one of the mismatch protein repair gene proteins responsible
for Lynch syndrome can predispose to developing small bowel

3

carcinoma [25]. Inactivation of the DNA mismatch repair genes is
characterized by tumor microsatellite instability [26]. As indicated
earlier, four MMR genes have been described: MLH 1, MSH 2,
MSH 6, and PMS 2. Mutation of these genes can be assessed by
immunohistochemistry [27]. The loss of MLH 1 protein function
could also be due to hypermethylation of MLH promoter, which
accounts for less than 20% of all cases of colorectal carcinoma,
primarily in the elderly population [28]. BRAF V600E mutation
is frequently associated with MLH 1 promoter methylation and
sporadic colorectal cancer [26]. Regarding the genotype of the
small bowel cancer, the incidence appears to be very similar
between MLH 1 and MSH 2, wherein MSH 6 and PMS 2
mutation carriers are significantly low [29,30]. MLH 1 and MSH
2 mutation account for 70-90% of the small bowel carcinoma
occurring in families with HNPCC or Lynch syndrome [15].The
majority of the small bowel carcinomas occurring in HNPCC are
adenocarcinomas [30,31]. The adenocarcinoma usually develops
in the duodenum (43%) and jejunum (37%), and less frequently in
the ileum (20%) [15,16,20,31,32,33]. Approximately 50% of the
small bowel cancers will be within the reach of upper endoscopy
[16]. The small bowel adenocarcinoma carries a poor prognosis
for all stages with five year overall survival rate of 50-60% for
stage 1, 39-55% for stage 2, 10-50% for stage 3, and 3-5% for
stage 4 [34-36]. The mortality of small bowel cancer appears to
be intermediary between colon cancer and gastric cancers [34,35].
Even though the incidence of small bowel and extracolonic
cancers is higher in patients with Lynch syndrome compared
to the general population, the international guidelines have not
recommended small bowel surveillance on a routine basis [36-
38]. There is no consensus among the international guidelines on
small bowel surveillance in Lynch syndrome affected individuals
as compared to the strict guidelines published for patients with
familial adenomatous polyposis coli and patients with Peutz-
Jeghers syndrome.The European guidelines of the Mallorca Group
suggest performing inspection of the distal duodenum during
upper endoscopy and ileal intubation during lower endoscopy, as
well as performing pouchoscopy or colonoscopy in all individuals,
but do not consider post-duodenal small bowel surveillance [39].
The National Comprehensive Cancer Network and American
College of Gastroenterology suggest considering small bowel
surveillance only in selected individuals with upper endoscopy
every three to five years. The National Comprehensive Cancer
Network also recommends in patients of Asian descent extended
duodenoscopy of the duodenum and jejunum every three to five
years beginning at age 30-35 [40]. The published European Society
of Gastrointestinal Endoscopy Guidelines do not recommend any
surveillance of the small bowel in patients with Lynch syndrome
[41].

5. Conclusion

There is a definite need for a surveillance protocol for small bowel
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carcinoma in patients with hereditary non-polyposis colon cancer

syndrome, i.e. Lynch syndrome. There are no definitive accepted/

followed international or American guidelines for surveillance of

small bowel carcinoma in patients with hereditary non-polyposis

colon cancer syndrome, either in patients who have the genetic

mutation or patients who have had prior surgical resections for

either colonic or extra-colonic cancers related to the hereditary

non-polyposis colon cancer syndrome. Hopefully, with better

guidelines and better surveillance, the discovery of small bowel

carcinoma can be made earlier with resultant better prognosis and

survival.
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