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SUMMARY

Gastrointestinal tract is the most common locality for well-differentiated neuroendocrine tumors (NET). While their occurrence in patients with ulcerative
colitis (UC) is uncommon, it has been well documented. However, the causal relationship between development of NET and chronic intestinal inflammation or
dysplasia remains controversial. The presence of NET in the ileal pouch in UC patients has been described only in a few reports to date. In this article, we present
a case of such a tumor arising in the pouch in a patient with primary sclerosing cholangitis-associated UC, who underwent a restorative proctocolectomy with
ileal pouch anal anastomosis and liver transplantation. The case is supported by a review of a relevant literature.
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Dobfre diferencovany neuroendokrinni tumor ilealniho pouche u pacienta s ulcerézni kolitidou
a primarni sklerozujici cholangoitidou: popis pripadu a prehled literatury

SOUHRN

Gastrointestinalni trakt predstavuje ¢astou lokalitu pro dobie diferencované neuroendokrinni tumory (NET). Jejich vyskyt u pacientl s ulcerézni kolitidou
(UC) neni casty, je vsak dobie dokumentovany. Pfipadny kauzalni vztah mezi rozvojem NET a chronickym zénétem strevni sliznice ¢i dysplazii epitelu nicméné
zGstava nejasny. Vyskyt NET v iledlnim pouchi u pacientt s UC byl dosud popsan jen v nékolika kazuistickych sdélenich. Prezentujeme zde ptipad takovéhoto
nadoru vznikajiciho ve sliznici pouche u pacienta s UC asociovanou s primarni sklerozujici cholangoitidou, ktery podstoupil transplantaci jater a restorativni
kolektomii s naslednou iledIni pouch-andlni anastomézou. Popis pfipadu je doplnén o prehled dostupné literatury.
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Up to one-third of the patients with ulcerative colitis (UC) will
require surgical intervention during their life due to refractory
inflammatory activity or the development of dysplasia or cancer
(1,2). Restorative proctocolectomy with ileal pouch anal anas-
tomosis (IPAA) is still considered a gold standard for the surgi-
cal treatment of those patients (3). This continence-preserving
procedure represents a more feasible option compared to total
abdominal colectomy with ileorectal anastomosis (IRA) or total
proctocolectomy with permanent ileostomy, since IRA is suit-
able only for patients with minimal inflammatory activity and
no dysplasia in the rectum (4) and a permanent ileostomy pre-
cludes a subsequent reconstruction of the bowel continuity (5).
Patients with IPAA can subsequently develop neoplastic chang-
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es in the pouch mucosa. These cases are uncommon and occur
years or even decades after the onset of UC (6). They are usually
represented by intraepithelial neoplasia (dysplasia) or invasive
adenocarcinoma. The presence of neuroendocrine neoplasm in
the pouch is an exceedingly rare phenomenon that has been
described only in a few reports in English literature so far (7-9).
The proper management of these patients is unclear, and the
necessity of surgical intervention remains controversial. In this
work, we report a case of a well-differentiated neuroendocrine
tumor (NET) in the ileal pouch of a patient with UC associated
with primary sclerosing cholangitis (PSC).

CASE REPORT

A 35-year-old man was diagnosed with PSC-UC in 2004. In Au-
gust 2009, he underwent a proctocolectomy with ileostomy for
refractory disease followed by an IPAA in January 2010. Since
that time, he has not shown any clinical or endoscopic signs of
intestinal inflammation, except for a short episode of acute pou-
chitis in June 2016. He also underwent liver transplantation for
PSC-associated cirrhosis in June 2014 and a re-transplantation in
December 2021 for the disease recurrence. In June 2021, he was
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admitted to the hospital for a routine endoscopic examination.
The endoscopy showed normal-looking mucosa, but a biopsy
from the pouch revealed an incidental grade 1 well-differentiat-
ed NET, situated in deeper levels of lamina propria (Figure 1A-D).
The tumor measured 2 mm in the largest diameter and consist-
ed of medium-sized polygonal epithelial cells with eosinophil-
ic cytoplasm and oval nuclei with a salt-and-pepper character
of the chromatin. The neoplastic cells grew predominantly in
a solid-islet pattern and were strongly diffusely immunopositive
for chromogranin and synaptophysin. No mitotic figures were
seen within the tumor and Ki67 proliferative index was less than
1 %. No vascular or perineural invasion was found either. The
tumor was reaching margins of the bioptic sample, and thus
the completeness of the removal could not be guaranteed. The
surrounding ileal mucosa showed signs of mild chronic pou-
chitis with flattened villi and a lymphoplasmatic infiltration of
the lamina propria accompanied by scattered neutrophils. The
patient underwent a thorough clinical examination with a stag-
ing abdominal and pelvic computer tomography scan (CT) and
scintigraphy, finding no evidence of mass in the pouch wall, no
pelvic lymphadenopathy and no distant metastases. Due to
negative staging and normal endoscopic appearance, the surgi-
cal removal of the pouch was omitted, and the patient was put
on active endoscopic surveillance. The same tumor was found
also in the next endoscopic biopsy in March 2022 and showed
no increased mitotic activity. Subsequent biopsies in August
2022 and January 2023 were negative. At the time of publica-
tion, the patient was in endoscopic remission with no signs of
tumor progression.

DISCUSSION

Gastrointestinal (GI) tract represents the most common lo-
cality for well-differentiated NETSs. In the small and large bowel,
the tumors constitute 35-42 % and 0,1-3,9 % of all malignancies,
respectively (10,11). They are commonly encountered in duode-
num due to regularly performed endoscopic examinations, but
the real incidence seems to be higher for jejunal and ileal cas-
es, representing approximately three-quarters of all cases (12).
The risk of metastatic spread largely depends on the size of the
tumor. NETs smaller than 1 cm harbor a 2 % risk of metastases,
while tumors of size 1-2 cm have 50 %, and tumors larger than
2 cm have an 80 % risk of dissemination (13). An overall five-year
survival rate for the metastatic small bowel NET is 75 % though
(14). On the other hand, poorly differentiated neuroendocrine
carcinomas are a rare finding in the Gl tract, with a reported inci-
dence of 0,1 - 3,9 % of all large bowel cancers (15).

Neuroendocrine neoplasms may also occur in patients with
UC. The development of dysplasia or cancer is the most severe
complication of a longstanding disease. The risk of malignan-
cy in patients with UC is 2 % within ten years, 8 % at twenty
years, and 18 % at thirty years of duration of the disease (16).
The most common type is adenocarcinoma, but other malig-
nancies were also reported, including squamous cell carcinoma,
hepatoid carcinoma, or various sarcomas or lymphomas (17).
Neuroendocrine neoplasms in the UC are rare findings. Most
of the reported cases fall into the category of well-differentiat-
ed NETs. They are usually incidental findings in resection spec-
imens and are often found in regions not affected by chronic

Figure 1. Microphotographs demonstrating grade 1 well-differentiated neuroendocrine tumor of the ileo-anal pouch.

A:The tumor consisted of solid nests of neoplastic cells embedded in the ileal mucosa (hematoxylin and eosin; original magnification 200x).

B: On higher magnification, the neoplastic cells were medium-sized, polygonal, with eosinophilic cytoplasm and slightly atypical nuclei, often
showing salt-and-pepper chromatin pattern. No mitotic figures are seen (hematoxylin and eosin; original magnification 600x).

C: Strong diffuse cytoplasmic positivity of chromogranin in neoplastic cells (anti-chromogranin; original magnification 200x).

D: Ki67 highlighted less than 1 % of positive neoplastic cells (anti-Ki67; original magnification 200x).

156

CESKO-SLOVENSKA PATOLOGIE 3 2024



inflammation (18). Despite the well-documented phenomenon
of enteroendocrine cell hyperplasia in the terrain of longstand-
ing UC (19), an exact mechanism of the tumor development has
still not been fully elucidated and the causal relationship with
chronic inflammation or dysplasia has not been confirmed. In
the study of Greenstein AJ et al. (18), the authors reported 11
cases of NETs in the group of 5 UC patients and 6 patients with
Crohn’s disease (CD). Nine cases were appendiceal tumors and
two were located in the ileum. All tumors were incidental find-
ings and no patient presented with distant metastases. On the
other hand, Sigel EJ et al. (20) described a cohort of 6 UC and 8
CD patients with neuroendocrine neoplasms, of which 11 cases
were well-differentiated NETs and 3 were represented by mixed
small cell neuroendocrine carcinomas/adenocarcinomas. Inter-
estingly, all tumors were found in the inflamed regions of the
bowel, and one-third of the tumors showed dysplastic changes
in the surrounding epithelium. Similarly, Grassia R et al. (10) re-
ported two cases of rectal large-cell and small-cell neuroendo-
crine carcinomas arising in the terrain of longstanding left-sid-
ed UC. Both groups of authors speculate that the tumors may
develop as a consequence of neuroendocrine differentiation
from immature multipotent cells within the dysplastic epithe-
lium. They also propose a hypothesis of pancellular dysplasia in
chronically inflamed mucosa involving all cell types including
enterocytes, goblet cells, Paneth cells, and neuroendocrine cells.
Neoplastic lesions may also develop in the ileal pouch. They
represent rare findings and usually take the form of epithelial
dysplasia. Review from Um JW et al. (6) describes 28 patients
with pouch dysplasia and 43 patients with invasive cancer. From
the cohort of cancer patients, only 11 of them had a tumor in the
pouch body, while 32 cases were actually situated in the anal
transition zone (ATZ). For all cases, the time period from the on-
set of the UC to the development of the neoplasia exceeded 10
years. In 2007, Scarpa M et al. (21) published a systematic review
aiming at pouch dysplasia and found 23 observational studies
and case series with a total sum of 2040 patients. According to
their analysis, a pooled prevalence of dysplasia in the ileal pouch
was 1,13 %, of which 0,98 % was represented by low-grade dys-
plasia and 0,15 % by high-grade dysplasia. Dysplastic changes
were equally distributed among a pouch body, rectal cuff, and
ATZ. To this day, there is no clear consensus on the risk factors
of pouch dysplasia development. The only confirmed risk factor
seems to be the presence of dysplasia or cancer in the previous
resection specimen, showing a cumulative incidence of 4.2 %
at 20 years after restorative proctocolectomy (21,22). Other risk
factors, particularly a longstanding pouchitis and the presence
of PSC, have also been speculated (23-25), but they have not
been confirmed by larger cohort studies or systematic reviews.
To the best of our knowledge, only a few cases of neuroendo-
crine neoplasms in the ileal pouch have been reported so far. Res-
nick M et al. (7) described a case of an 81-year-old woman who
underwent a proctocolectomy with a subsequent IPAA 23 years
ago. She was referred to the hospital due to a monthly history
of crampy lower abdominal pain. A CT scan was performed and
revealed a 1,5 cm sized mass in the wall of the ileal pouch with

no signs of regional lymphadenopathy or distant metastases. In
endoscopy, a submucosal bulk was noted, and subsequent biop-
sy revealed a focus of carcinoid tumor (a term used by the au-
thors). The patient underwent a pouch excision with a permanent
ileostomy and the presence of the tumor was confirmed also in
the resection specimen. Al-Khyatt W et al. (8) published a case of
a 46-year-old man, who underwent a proctocolectomy 8 years
ago. At that time, he was admitted to the hospital due to ab-
dominal pain and rectal bleeding. During the flexible endoscopy,
a 3 cm large, ulcerated polyp was found in the pouch body. The
biopsy samples showed only an inflamed ileal mucosa, and since
the patient’s symptoms subsequently ceased, he was treated con-
servatively, and the control endoscopy was repeated 4 months
later. During the second endoscopy, the polyp was still present
and multiple biopsies were taken, finally revealing the presence
of a carcinoid tumor. Staging CT and octreotide scans found no
signs of tumor dissemination and the patient underwent a pouch
excision. Three years after the resection, the patient was free of
local or systemic recurrence. The last publication comes from
Parpounas C et al. (9) who described a case of 34-years-old male
with an incidental finding of 2 cm ulceration in the pouch mucosa
during a routine endoscopy performed 16 years after the initial
proctocolectomy. The endoscopy was repeated three months
later and at that time, a larger tumor with a central necrotic core
was revealed. The tumor was confirmed also by pelvic magnetic
resonance imaging. The patient underwent a complete removal
of the pouch, and the subsequent histopathological examina-
tion described presence of a carcinoid tumor. The authors do not
specify the exact type of the tumor, but according to the attached
microphotographs, it consisted of small to moderate cells, and
plentiful mitotic figures were seen. Fifteen months after the re-
section, the patient showed no signs of local or systemic recur-
rence. A presence of neuroendocrine neoplasia in the ileal pouch
in a patient with PSC-UC is an exceedingly rare phenomenon. In
our case, the conservative approach was preferred, since the pa-
tient was asymptomatic and had normal endoscopic findings in
the pouch mucosa. After the systemic disease was excluded, the
patient was put on active surveillance, and at the time of this pub-
lication, he showed no signs of disease progression.

In conclusion, patients with UC may infrequently develop dys-
plastic changes or invasive malignancy in the ileal pouch. There-
fore, a possibility of a neoplastic complication should be kept in
mind and these patients should undergo routine endoscopic
surveillance. In rare instances, a tumor can show neuroendo-
crine differentiation. Since these tumors have been published
only in a few reports, the outcome of the patients remains uncer-
tain and there is still no clear consensus on the management of
these patients or the necessity of eventual surgical intervention.
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