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High-grade well-differentiated neuroendocrine
tumour of the cecum diagnosed following
incisional hernia repair: a case report
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High-grade well-differentiated neuroendocrine tumour tumours
(NETs) of gastrointestinal tract are rare; they can arise in any part
of the digestive system and usually present in advanced stages.
Low incidence and wide heterogeneity in the biological behaviour
of such lesions pose a diagnostic and therapeutic challenge. Lo-
co-regional NETs should be resected whenever feasible, potentially
with a curative intent. Management of a metastatic disease is often
more complex, primarily aimed at the alleviation of symptoms,
prevention of further complications, and prolongation of survival.
Current literature describing the optimal treatment plan for such
patients is sparse and further studies are necessary to enhance our
understanding of the disease. Here we present a case of high-grade
well-differentiated cecal NET with an associated carcinoid syn-
drome that was diagnosed following the incisional hernia repair.
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INTRODUCTION

Neuroendocrine tumours (NETs) of the gastroin-
testinal (GI) tract represent a minor fraction of all
digestive system malignancies. The age-adjusted an-
nual incidence of gastroenteropancreatic NETs in
United States is 3.56 cases per 100,000 inhabitants
(1). Unfortunately, more than 50% of GI tract NETs
are advanced at initial presentation with a dissem-
inated disease (2). Majority of non-pancreatic GI
tract NETs are non-functioning. Clinically, such
patients are usually asymptomatic or have non-spe-
cific symptoms until late into the disease, when me-
tastases of the liver or other distant organs develop.
In about 10% of metastatic non-pancreatic GI tract
NETs, an associated carcinoid syndrome might be
diagnosed (2, 3). Here we present an unusual case
of high-grade well-differentiated cecal NET with an
unrecognized carcinoid syndrome that was diag-
nosed after intraoperative discovery of peritoneal
carcinomatosis during the incisional hernia repair.

CASE REPORT

A 64-year-old female with a history of well-con-
trolled hypertension and hysterectomy 20 years ear-
lier, presented to an outpatient clinic due to a two-
month history of progressively enlarging tender
hypogastric lump, frequent diarrhoea, abdominal

cramping, several episodes of vomiting, and epi-
sodic facial flushing. Clinical examination revealed
a 8 x 10 cm irreducible incisional hernia (M4W2RO
by EHS) (4) in the hypogastric region that developed
secondary to the hysterectomy incision, a surgical
procedure performed 20 years earlier for the di-
agnosis of multiple uterine leiomyomas. No oth-
er abdominal masses besides the hernia itself were
palpable. The patient had an abdominal ultrasound
investigation 12 months prior to the presentation at
different institutions, which was unrevealing. She
underwent an elective incisional hernia repair. Dur-
ing the operation, a hernia sac was identified. It con-
tained greater omentum that was covered by multi-
ple whitish carcinomatous lesions. Numerous rigid
nodules were palpable during digital investigation of
the peritoneal cavity and external surface of the large
intestine. Abnormal tissues were sent for pathologi-
cal investigation. Incisional hernia was repaired with
a primary closure, refraining from mesh placement.

During the immediate post-operative period,
the patient underwent extensive investigation to
identify the primary tumour. Abdominal ultra-
sound showed multiple hepatic and mesenteric
lesions with a 5 cm diameter exophytic mass in
the cecum. Whole body contrast-enhanced CT
revealed 4.4 x 3.6 x 4.4 cm-sized cecum tumour
with a transmural infiltration and multiple hepat-
ic and peritoneal metastases (Fig. 1). Pathological

Fig. 1. Cecal neuroendocrine tumour. Left, the transverse contrast-enhanced arterial phase CT

image shows a hypervascular mass in the cecum invading the ventral abdominal wall (thick
arrow). Note the postoperative air bubbles in the abdominal wall after attempted hernioplasty
three days prior. Right, coronal reconstruction of contrast-enhanced arterial phase CT image

shows a hypervascular mass in the ileocecal region extending into mesocolon (thin arrow),

also multiple hypervascular hepatic (thick arrow) and peritoneal (arrowhead) metastases
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evaluation of metastatic lesions in H & E sections
of the greater omentum showed ill-defined eo-
sinophilic epithelial cells with prominent nuclear
atypia forming insular, solid, and trabecular-pat-
tern structures with perineoplastic lymphocytic
infiltrate and serosal invasion. Mitotic count was
21 per 10 high power fields (HPF). Immunobhis-
tochemical (IHC) analysis of Ki67 proliferative
index showed up to 22% neoplastic cells nuclear
positivity quantified by digital pathological as-
sessment (Aperio Nuclear V9). Immunopositiv-
ity for CDX2, synaptophysin/chromogranin A,
serotonin and STTR5 was also identified (Fig. 2).
The diagnosis was consistent with metastases of

well-differentiated high-grade (G3) neuroendo-
crine tumour. Following pathological diagno-
sis, a serum chromogranin A level was assessed,
and elevated concentration of 4876.1 ng/mL was
found. Abdominal somatostatin-receptor-based
SPECT showed the highest signal intensity orig-
inating from the cecal mass and moderately in-
creased signal intensity from peritoneal and he-
patic masses (Fig. 3).

After radiological, pathological, and biochem-
ical workup combined with a multidisciplinary
team discussion, a decision was made to proceed
with a right open hemicolectomy and prima-
ry enterocolic anastomosis followed by adjuvant

Fig. 2. Microscopic examination of greater omentum metastatic lesions. (a) Alveolar structures of monomorphous
round cells with centrally located nuclei and few polymorphous cells distributed randomly. (b) High mitotic ac-
tivity with mitotic figures marked by green arrows. (c) Immunohistochemical Ki67 staining. The proliferative index

in the metastatic lesion was up to 22% (quantified by digital pathological assessment with Aperio Nuclear V9).

(d) Immunohistochemical Chromogranin A staining. The tumour mass shows diffuse cytoplasmic immunopositiv-

ity. (e) Weak to moderate membranous staining with STTR5 immunohistochemical reaction. (f) Strongly positive

diffuse immunohistochemical reaction for synaptophysin
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Fig. 3. Top, a planar and SPECT/CT image of SSTR scintigraphy with
99mTc-tectrotyd presenting primary tumour with regional lymph node me-

tastases. Bottom, abdominopelvic SPECT/CT images show multiple liver

and peritoneal metastases (long arrows) with primary tumour (short arrow)

chemotherapy with cisplatin and etoposide. Gross
total resection specimen is showed in Fig. 4.
Pathological investigation of the primary tumour
confirmed the diagnosis of high-grade well-differ-
entiated NET of the cecum (Fig. 5). The post-op-
erative period was uneventful, and the patient was
discharged on the sixth postoperative day. Further
treatment plan consists of an adjuvant chemother-
apy and octreotide to manage carcinoid syndrome
symptoms.

DISCUSSION

High-grade NETs of GI tract and pancreas consti-
tute a heterogenous group of aggressive malignan-
cies. Even though pancreatic NETs carry a worse
prognosis than GI tract carcinoids, up to 50% of
such patients present with a metastatic disease (2).

According to the population-based study investi-
gating 64,971 patients with NETs, the annual in-
cidence of GI tract NETs in the United States is
3.56 cases per 100,000 inhabitants. The most com-
mon sites include the small intestine, the rectum,
and the pancreas (1.05, 1.04, and 0.48 per 100,000
individuals, respectively). According to the same
study, the cecum is the least common primary lo-
cation, accounting for approximately 5% of all GI
tract NETs (1).

The clinical course of non-pancreatic GI tract
NETs is highly variable. Early diagnosis is tough
since majority of patients are asymptomatic or
exhibit non-specific symptoms, including weight
loss, fatigue, weakness, and/or nausea. More spe-
cific symptoms might arise due to increasing tu-
mour mass, distant metastases, and/or polyhor-
monal hypersecretion. Up to 10% of NETs with
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Fig. 4. Gross total resection specimen after right hemicolectomy: a4 x 4 x 7
cm mass of the cecum infiltrates all of the layers of the large intestine. The tu-
mour extends towards the ascending colon and through the ileocecal valve
to reach the distal ileum

Fig. 5. Microscopic examination of the tumour. (a) H & E section at low magnification.
Tumour is composed of confluent islands of relatively monotonous cells with amphophilic
granular cytoplasm and centrally located round nuclei. (b) Areas of marked cellular pleo-
morphism at higher magnification. (c) Evidence of intravascular spreading with tumour
embolus in the vein lumen. (d) High mitotic activity with mitotic figures marked by green
arrows. (¢) Immunohistochemical staining by Ki-67. The proliferative index was up to 22%
(quantified by digital pathological assessment with Aperio Nuclear V9)
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hepatic dissemination presents with a carcinoid
syndrome. It is characterized by episodic flushing,
diarrhea, abdominal pain, vomiting, bronchocon-
striction and a carcinoid endocarditis (5). Look-
ing retrospectively, our patient presented with
a several carcinoid syndrome symptoms. Anyway,
those complaints, namely abdominal cramping
and diarrhea, were attributed to the concurrently
present incisional hernia.

Survival of such patients is mainly influenced
by degree of differentiation, histological grade,
stage, and anatomical site of the tumour. Poorly
differentiated GI tract NETs are always consid-
ered as high grade and carry a particularly poor
prognosis. Anyway, well-differentiated NETs are
further subdivided based on histological grad-
ing by assessing proliferative activity of the tu-
mour, including both mitotic count and Ki67
labeling index. Low grade lesions (G1) exhibit
<2 mitoses/10 HPF and <3% Ki67 indexing, in-
termediate grade (G2) demonstrate from 2 to 20
mitoses/10 HPF and from 3 to 20% Ki67 immu-
nopositivity whereas high-grade (G3) well-dif-
ferentiated NETs display >20 mitoses and >20%
proliferative Ki67 activity (6). Therefore, the high-
grade NETs consist of two distinct groups of ne-
oplasms: well-differentiated carcinoids with high
proliferative activity and poorly differentiated
counterparts. Even though majority of high-grade
NETs are poorly differentiated (up to 82% of cas-
es), a small subset of well-differentiated G3 NETs
poses a therapeutic challenge for the oncologists.
Management of such lesions is not standardized
and is balanced between low-to-intermediate
grade well-differentiated and poorly differentiat-
ed NETs treatment modalities, primarily due to
rarity of the histological phenotype and lack of
well-designed randomized clinical trials aimed
at identification of the optimal regimen (7). Cur-
rently, platinum-based chemotherapeutic agents
are considered as a first-line choice for high-grade
NETs, but 2 recent retrospective studies showed
that a subgroup of well-differentiated G3 neu-
roendocrine neoplasms respond much worse to
such treatment modalities while comparing with
poorly differentiated carcinoids (8, 9). This ques-
tion the utility of chemotherapy for such patients
and the choice of systemic therapy is based on an
individual case-to-case basis, weighting potential
risk and benefit ratio. Remarkably, anatomical

location of the primary tumour is of great prog-
nostic importance. In advanced metastatic dis-
ease with high-grade phenotype, small intestine
or appendiceal localization was associated with
the best survival (median OS of 30-33 months)
in a contrast with colonic and cecal origin lesions,
which carries the worst prognosis (median OS of
8 months) (1).

The role of the primary tumour resection in
the setting of unresectable metastatic disease re-
mains controversial. The systematic review pub-
lished in 2012 assessed the survival benefit of
primary midgut NETs resection in patients with
non-operable liver metastatic disease (10). Six
studies were included and showed definitive trend
towards better overall survival of surgical group
in comparison with no resection (5-year surviv-
al 74% versus 36%). Anyway, all studies included
were retrospectively designed and carried a high
risk of selection bias. Another systematic review
conducted in 2016 also evaluated the role of sur-
gery in patients with unresectable hepatic metas-
tases (11). Eight studies were included and all of
them demonstrated the better outcome among
surgically treated individuals, but retrospec-
tive nature of those studies and methodological
heterogeneity makes data difficult to interpret.
The most recent cohort addressing this issue was
published in 2018 (12). Researchers compared
the outcome differences between 161 asympto-
matic patients with metastatic small bowel NETs
who underwent surgical resection of the primary
lesion plus standard oncological treatment versus
202 similar patients who received only oncologi-
cal treatment alone and underwent delayed sur-
gery only in the case of necessity. Primary tumour
resection group showed no survival benefit and
had a higher rate of complications while compar-
ing to conservatively managed patients. Currently
available literature yields conflicting results and
clinical decision making in such cases is based
solely on clinician opinion and previous experi-
ence. There is a great need of randomized clini-
cal trials (RCTs) to assess the utility of primary
GI tract NET resection in an advanced disease.
An international EUROCRINE registry, which
was started in 2013, specifically focuses on data
collection about rare endocrine tumours, includ-
ing gastroenteropancreatic NETs. Acquired in-
formation will be used to raise the standards of
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treatment and reduce differences in practice be-
tween participating clinics and countries, hope-
fully optimizing the care provided.

According to North American Neuroendo-
crine Tumor Society (NANETS) guidelines pub-
lished in 2017, surgical treatment in a context of
unresectable liver metastases should be advised
for patients who have symptoms attributable to
the primary lesion and are expected to improve
subsequent to the operation (13). Similar recom-
mendations were issued by European Neuroen-
docrine Tumor Society (ENETS) in 2017, stress-
ing that the resection of primary small intestine
NETs in an advanced disease might improve sur-
vival and prevent complications related to bowel
obstruction, intestinal ischemia, and potentially
improve associated paraneoplastic carcinoid syn-
drome symptoms (14). On the contrary, the same
ENETS consensus guidelines published in 2016
state that surgical intervention is not recommend-
ed in case of high grade, well-differentiated NETs
and their poorly differentiated counterparts. It is
important to emphasize that the evidence to sup-
port such recommendations is very sparse and
is mainly based on retrospective studies and few
minor non-randomized clinical trials (15). There-
fore, whether the same principles could be applied
to disseminated cecal NETs remains unknown as
there are no clear recommendations available re-
garding the management of such particular cases.
Nevertheless, following our MDT discussion we
decided to proceed with a right open hemicolec-
tomy and adjuvant chemotherapy in order to im-
prove current symptoms, prevent future compli-
cations, and, hopefully, prolong survival.

CONCLUSIONS

There is no clear consensus regarding surgical and
oncological management of high-grade well-dif-
ferentiated NETs, especially in a context of met-
astatic disease. Currently available guidelines
recommend managing such patients on case-to-
case basis, preferably following MDT discussion.
Lack of well-designed RCTs and novel treatment
methods limits clinician’s potential to provide
the prime care for such patients. Further research
in this field is warranted, aiming at delineation
of best surgical candidates and optimal medical
therapy regimens.
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AUKSTO LAIPSNIO GERAI DIFERENCIJUOTAS
AKLOSIOS ZARNOS NEUROENDOKRININIS
NAVIKAS, DIAGNOZUOTAS POOPERACINES
ISVARZOS PLASTIKOS METU: KLINIKINIS
ATVEJIS

Santrauka
Auksto laipsnio gerai diferencijuoti virSkinamojo trak-
to neuroendokrininiai (NE) navikai yra reti, auga bet
kurioje Zarnyno dalyje ir dazniausiai diagnozuojami
vélyvose stadijose. Mazas paplitimas ir didelis naviky
biologinis heterogeniskumas lemia, jog $i liga pasizy-
mi sudétinga diagnostika bei gydymu. | regioninius
limfmazgius i$plite NE navikai turéty bati radikaliai
rezekuojami siekiant isgydyti pacienta, ta¢iau metasta-
zavusios ligos operacinio gydymo tikslai yra kuklesni
ir daznai apsiriboja paliatyviomis priemonémis. Siuo
metu néra aiskiy gairiy, kaip reikéty gydyti ketvirtos
stadijos NE navika, tad daznai klinikinéje praktikoje
pasikliaujama individualia patirtimi. Cia aprasome
auksto laipsnio gerai diferencijuota NE naviko klini-
kinj atvejj, kuris pasirei$ké karcinoidinio sindromo
klinika ir buvo diagnozuotas pooperacinés isvarzos
plastikos metu.

Raktazodziai: klinikinis atvejis, neuroendokrininis
navikas, akloji Zarna, pooperaciné i$varza, karcinoidi-

nis sindromas



