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Malignant colonic neuroendocrine tumours are rare. Even more uncommon is their occurrence in the left colon. They also
infrequently occur in males and young adults. We describe a rare case of poorly differentiated neuroendocrine carcinoma of
the descending colon in a 32-year-old male who presented with signs of intestinal obstruction. He later had exploratory
laparotomy and tumour resection with 5 cm gross tumour margins and Hartman-type colostomy and completed six cycles of
Etoposide and Carboplatin combination. He has been tumour- and symptom-free for 36 months. Even though rare,
neuroendocrine tumours should be an important differential of all colonic tumours, irrespective of the patient's age and sex,
and surgeons should have a high index of suspicion for them. Although they most commonly occur in the right colon (cecum),
they can also be found in the descending colon, where they can present with intestinal obstruction. Tumour resection with 5
c¢m gross tumour margins and Hartman-type colostomy can be handy. Etoposide and Carboplatin combination can improve
overall survival in complicated World Health Organization (WHO) stage 3 neuroendocrine carcinoma with regional lymph
node involvement, and generally poor prognosis, but without evidence of distant metastasis, and relatively fair performance
index. Younger patients with neuroendocrine carcinomas may benefit better from platinum-based chemotherapy.
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Introduction:

Neuroendocrine neoplasms (NENSs) are diverse arrays of uncommon tumours that originate from
neuroendocrine cells found all over the body and synthesize peptide hormones together with/or biogenic
amines. [ They can be benign or malignant. On the other hand, Neuroendocrine carcinoma (NEC) is a
poorly differentiated neuroendocrine malignancy with mitotic figures of >10 per 2 mm?2 and/or a Ki-67
proliferation index >20%. 21

NETs originate out of the dispersed neuroendocrine cell’s structure that is cells with characteristics
encompassing the pair of neurons (with the potential to pick up messages from the neural network) and
endocrinal cells (which can synthesize and secrete monoamines, peptides, and hormones). ! The nervous
impulses deriving from the systema nervosum can be transformed into endocrinal signals by producing
hormonal substances, oligopeptides, and amines. NETS are a heterogeneous group of benign and
cancerous tumours with diversified morphologies and functions. Because cells of the neuroendocrine
variety are all over the human body, neuroendocrine tumours can manifest in several body parts but most
predominantly in the gastrointestinal tract (55%) followed by the respiratory tract (25%). [ NETS,
however, account for just 0.5% of the entire malignant pathologies of the gastrointestinal tract, even as
colorectal NETS constitute <1% of all colonic malignant neoplasms. B 5 Gastrointestinal NETS (GI-
NETS) most commonly involve the small intestine (45%), rectum (20%), and appendix (16%). ! The
colon proper is the least involved area for intestinal neuroendocrine neoplasms as only about 7.5% of the
entire neuroendocrine tumours originate from this site. 1 Furthermore, the colonic NETs are more
common in the cecum (69.6%) with the other involved sites being the sigmoid (13.0%), ascending
(13.0%), and transverse (4.3%) colons. P!

Indeed, the cases of descending colonic NETS are very sparse in the literature. NETs grow slowly, and as
previously stated have both endocrinal and neuronal features. The cytoplasmic serried cores of these
neoplasms can produce and discharge several materials having physiological functions such as
monoamines, oligopeptides, and endocrine substances even as they also subsume chromogranin A (CgA),
synaptophysin, and Neuron-specific enolase (NSE). Chromogranin A and synaptophysin are required for
confirmatory diagnosis of NETS even though the rate of mitosis and Ki-67 proliferative index are
essential for proper prognostication of the tumours. ©!

Although a Japanese study showed a male preponderance for NETS (especially in upper G.I cases) with
an overall incidence of 2.09 per 100,000 population and 1.39 per 100,000 population in males and
females respectively, the reverse was the case in Africa as the majority (60%) of the digestive tract NETS
occur in females as against the minority (40%) of the cases seen in females. ©* 1% Indeed, NETs have a
2.5:1 female-to-male ratio as they are commoner in the former with more than 65% of the gastrointestinal
NETS occurring in those between 60-70 years, [ 0]

More specifically, colonic NETS are more common in females than males with a ratio of 2:1. [t
Bronchopulmonary tract neuroendocrine tumours have a predilection for Caucasians while those of
gastrointestinal origin are more predominantly seen in people from Africa. [*]

NETSs can form in different parts of the Gl, stomach, duodenum, pancreas, ileum and jejunum, appendix,
colon, and rectum. Colonic NETS are rare with the majority occurring in the right colon, particularly in
the cecum. 12 131

Furthermore, Aldera and colleagues, in their 13-year retrospective South African study, demonstrated that
gastrointestinal neuroendocrine carcinoma (GI-NEC) is the least common of the entire gastrointestinal
NETS. It constituted only 8.6% of their evaluated cases, even as the colon was one of the least involved
sites of the whole gastrointestinal tract. ©°!

1161 Niger Med J 2024; 65(6):1160-1170. ISSN: 0300-1652, E-I1SSN: 2229-774X, Publisher: Nigerian Medical Association. Nov. - Dec. 2024



Nwadiokwu Jl, et al - Left colonic neuroendocrine carcinoma

There have been very few reports of neuroendocrine tumours in Nigeria, the majority of which occurred
outside the gastrointestinal system. 14 In a study that evaluated the clinicopathological characteristics
of lower gastrointestinal tract endoscopic biopsies involving 249 specimens in Benin City, Nigeria, only
two cases of NETS (both of rectal origin) representing just 2.9% of the entire malignant lesions were
found even as Uchendu et al. in their scientific exploration of the epidemiology and histopathology of
primary gastrointestinal malignancies in Delta State Nigeria only found a case of GI-NET (from the
colorectum) constituting just 0.9% of the entire 180 primary Gl cancers studied [& 91 further
demonstrating the rarity of GI-NETS. In some Western countries, however, there has been a rising
prevalence of NETs recently due to extensive endoscopic and imaging investigations applications in
gastrointestinal pathologies, increased recognition, and early-stage diagnosis. ™1 To the best of our
knowledge, our case nonetheless represents the first incidence of poorly differentiated neuroendocrine
tumour of the descending colon to have been reported in Nigeria.

NETs grow slowly, and as previously stated have both endocrinal and neuronal features. The cytoplasmic
serried cores of these neoplasms can produce and discharge several materials having physiological
functions such as monoamines, oligopeptides, and endocrine substances even as they also subsume
chromogranin A (CgA), synaptophysin, and Neuron-specific enolase (NSE). Chromogranin A and
synaptophysin are required for confirmatory diagnosis of NETS even though the rate of mitosis and Ki-
67 proliferative index are essential for proper prognostication of the tumours. -8l

Although some neuroendocrine tumours of the digestive system discharge biologically active amines
together with hormones, and exhibit endocrine-related syndromes, most of these tumours are not
functional and have no symptoms. Also, affected individuals can have clinical features from mechanical
compression as the neoplasm grows or results in fibrosis with gastrointestinal bleeding, ™ pain, and
changes in bowel habits. (%I

Endoscopy in addition to biopsy, endoscopic ultrasound, biomarkers serology, imaging investigations,
and functional somatostatin scans are employed in diagnosing and staging GI-NETS. [+ 2°1 According to
the 9" version of the American Joint Committee on Cancer (AJCC), the staging of colorectal
neuroendocrine tumours using the TNM staging system is as follows:

Primary tumour (pT)

TX: primary tumour cannot be assessed; TO: no evidence of primary tumour

T1: tumour invades the mucosa or submucosa and is <2 c¢m in greatest dimension

T1la: tumour <1 cm in greatest dimension; T1b: tumour > 1 cm but <2 cm in greatest dimension
T2: tumour invades the muscularis propria or is > 2 cm with invasion of the mucosa or submucosa

T3: tumour invades through the muscularis propria into subserosal tissue without penetration of overlying
serosa

T4: tumour invades the visceral peritoneum (serosa) or other organs or adjacent structures
Regional lymph nodes (pN)

NX: regional lymph nodes cannot be assessed; NO: no tumour involvement of regional lymph node(s);
N1: tumour involvement of regional lymph node(s)
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Distant metastasis (pM)
cMO: no distant metastasis; cM1: distant metastasis; cM1a: metastasis confined to the liver

cM1b: metastasis in at least 1 extrahepatic site (e.g., lung, ovary, nonregional lymph node, peritoneum,
bone); cM1c: both hepatic and extrahepatic metastases

pM1: microscopic confirmation of distant metastasis; pMZ1a: microscopic confirmation of metastasis
confined to liver

pM1b: microscopic confirmation of metastasis in at least 1 extrahepatic site (e.g., lung, ovary,
nonregional lymph node, peritoneum, bone); pM1c: microscopic confirmation of both hepatic and
extrahepatic metastasis.?*]

Surgical resection is usually curative in localized NETS. 2% Systemic therapies (such as cytotoxic
chemotherapies, and peptide receptor-targeted therapy), interferons, targeted therapies, radiofrequency
ablation, trans arterial embolization, and radioembolization can be of use in managing advanced
(metastatic) NETS even as platinum-based chemotherapy is the treatment of choice for poorly
differentiated NETS. 120

Factors such as the tumour size, grade, stage, morphological differentiation, vascular invasion, location,

histological type, surgical approach, and the patient’s age can be used to evaluate the prognosis of colonic
NETS. It 2224

Case Report

A 32-year-old man presented with constipation and abdominal pain for 2 months and a 2-week history of
abdominal distension and intermittent vomiting. He had been otherwise healthy before then and had no
co-morbid illness. He had previous inguinal herniorrhaphy 5 years ago. Physical examination showed a
dehydrated man with gross abdominal distension and hyperactive bowel sounds. The respiratory rate was
20 cycles per minute, the pulse rate was 90 beats per minute, the blood pressure was 76/122 mm/Hg, and
the random plasma glucose level was 90 mg/dL. Also, his urinary output over 6 hours was 29 mL/hour
while his temperature was 36.8°C. Abdominal examination showed a well-healed surgical scar on the left
iliac region while a rectal examination revealed an empty rectum. Other systemic examinations showed
no significant abnormal findings. A clinical diagnosis of intestinal obstruction complicated by acute renal
failure in the oliguric phase from a colonic tumour to rule out abdominal adhesion was made. A
performance status (PS) assessment that was done using the Eastern Cooperative Oncology Group
(ECOG) scale [?51 was 1 meaning that he had a relatively fair prognosis. The measured serum urea and
creatinine levels were remarkably elevated with the former showing a disproportionate increment against
the later. Plain abdominal radiographs showed grossly dilated small and large bowel loops.

However, the serum sodium and chloride were mildly reduced while the serum potassium, calcium, and
phosphate were within normal limits. Apart from lactate dehydrogenase which showed an independent
increment, all other liver enzymes were within normal values. The full blood count (FBC), chest x-ray,
and tumour markers checked all showed no abnormal findings. (Table 1)

On the day of presentation, He had urinary catheterization and a nasogastric tube inserted and was
commenced initially on I Liter (L) of normal saline (N/S) over | hour, then 1L of N/S to be alternated
with | Liter of 5% dextrose saline (5% D/S) 6 hourly over 24 hours but was changed to I L N/S start,
followed by 60mg of intravenous frusemide administration. Then subsequently, 1 L of N/S to be
alternated with 1 L of D/S 4 hourly over 24 hours when he was observed not to be making adequate
urine. He was also placed on nil per oral (NPO) with an hourly urine monitoring chat opened.
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Table 1: Investigation Results of patient at presentation

Laboratory Investigation Result Reference Range
Serum urea 66 mg/dL 8-24 mg/dL
Serum creatinine 3.7 mmol/L 0.7-1.3 mg/dL
Serum potassium 3.7 mmol/L 3.5-5.5 mmol/L
Serum calcium 8.7 mg/dL 8.5-10.2mg/dL
Serum chloride 94 mmol/L 96-106 mmol/L
Serum phosphate 2.9 mg/dL 2.8-4.5 mg/dL
Serum sodium 133 mE/L 135-145 mE/L
Lactate dehydrogenase (LDH) 228 IU/L 135-225 IU/L
Alanine aminotransferase (ALT) | 8 U/L 7-56 U/L
Alkaline phosphatase (ALP) 48 1U/L 44-147 IU/L
Aspartate aminotransferase | 12 U/L 8-33 U/L

(AST)

Total serum bilirubin 0.4 mg/dL 0.1-1.2 mg/dL
Gamma-glutamyl transferase | 10 U/L 5-40 U/L

(GGT)

Albumin 3.9 g/dL 3.4-5.4 g/dL
Total protein 8 g/dL 6.0-8.3 g/dL
Prothrombin time (PT) 12 seconds 11-13.5 seconds
Serum carcinoembryonic antigen | 0.3 ng/mL 0-2.5 ng/mL
(CEA)

CA 125 1 U/mL 0-35 U/mL
Serum CA 19-9 3,5U/mL 0-37 U/MI
Hemoglobin count 14 g/dL 14-17 gm/dL
White blood cell count 6.3 x 10°L 45-11.0x10%L
Platelet count 180,000 150,000-450,000
Chest x-ray Normal findings

His urinary output improved to 95 mL/hour within 24 hours, and he subsequently had an emergency
laparotomy with findings of a constricting tumour of the descending colon extending to the serosa. There
was gross dilation of the proximal colon and the small bowel due to an incompetent ileocaecal valve.

He had tumour resection with 5cm gross tumour margins, and a Hartman-type colostomy was fashioned.
A post-operative diagnosis of intestinal obstruction secondary to a left colonic tumour was made.

He had an uneventful post-operative (post-op) stay and was discharged 9 days following surgical
intervention after being commenced on oral feeding. His urinary output on discharge was 100 mL/hour,
and the serum urea and creatinine were 10 mg/dL (normal: 8-24 mg/DI) and 0.8 mg/dL (normal: 0.7-1.3
mg/dL) respectively. The serum lactate dehydrogenase (measured twice), chloride, and sodium all
returned to normal levels before discharge.

Histology revealed a malignant epithelial neoplasm composed of tumours predominantly in nested
packets, focal areas of sheets, and poorly formed glandular patterns. The component cells have
moderately pleomorphic hyperchromatic to vesicular nuclei, prominent nucleoli, moderate eosinophilic
cytoplasm, and atypical mitosis. Some of the cells have stippled chromatin patterns resembling salt and
pepper appearance (Figure 1). These tumour cells have invaded the serosa and involved all six regional
lymph nodes (with associated tumour necrosis) (Figure 2). The margins of resection are free of tumour
cells. The accompanying skin tie is unremarkable and free of the tumour. The stage of this tumour is
pT4N1Mo
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An initial assessment of poorly differentiated neuroendocrine carcinoma with metastasis to all the
submitted lymph nodes was made. The overall prognosis based on this was poor.

Figure 1: (H and E x 100) shows nested packets of Figure 2:(H and E x 100) shows neuroendocrine tumour
moderately to markedly pleomorphic tumour cells cells invading the serosal layer (short arrow) with
(arrows) having predominantly stippled chromatin associated tumour necrosis (long arrow)

pattern resembling salt and pepper appearance
consistent with neuroendocrine carcinoma.

Immunohistochemistry showed positivity for chromogranin, epithelial membrane antigen, and
anticytokeratin monoclonal antibodies 1 and 3 and was negative for CD 117 and CD 45 (Figure 3). K167
was not available in our setting so it was not done. A final assessment of poorly differentiated
neuroendocrine carcinoma of the descending colon with metastasis to all the submitted lymph nodes was
made.

Figure 3: (Chromogranin Immunohistochemical stain x 100) shows strong 3+ immunopositivity (brown staining) in more than
80% of the tumour cells consistent with neuroendocrine carcinoma.
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He later commenced (7 months after the surgery) and completed six cycles of adjuvant chemotherapy
with Etoposide (100mg/m?) (on day one) followed by Carboplatin (100 mg/m?®) (on days one to three) 21
days apart. Our Patient has been stable for 36 months following the completion of treatment.

Discussion
NETSs of the gastrointestinal tract and pancreas include a range of rare and diverse neoplasms with unique
tumour biology, natural history, and clinical management. (261

Gastrointestinal NETSs are rare, commoner in females, and the malignant subtype only accounts for 2% of
all GI malignancies, B with only 11% of all GI NETs occurring in the colon with a predilection for the
right side, particularly the cecum 2 unlike our patient who is a male and had a tumour on the left side
(the descending colon). The mean age of presentation is in the seventh decade. 2 2% Globally, there has
been a rising prevalence of NETs owing to extensive endoscopic and imaging investigations applications
in gastrointestinal pathologies, increased recognition, and early-stage diagnosis. Y In our case, our
ability to recognize the tumour cells with histology and immunohistochemistry studies was instrumental
in making a prompt and accurate diagnosis. Nonetheless, only a handful of neuroendocrine tumours have
been reported in Nigeria with most of them occurring outside the GI, having about an equal gender
distribution in males and females with an age range of 45-68 years. [241% Of the very scarce GI-NETS
reported in Nigeria, they mostly tend to prefer either the cecum or the rectum with the patient in the
former presenting with right-sided lower abdominal fullness, audible bowel sounds, occasional diarrhoea,
nausea, vomiting, and epigastric pain. 7- 18 In a more elaborate retrospective African study of GI-NETS,
most of the involved patients (60%) were females and had a mean age of 56 years at presentation with the
small intestine being the most involved area ! Additionally, colonic NETs can clinically show up with
pain in the abdomen, as a result of the pushing or displacement of surrounding tissues by the growing
neoplasm or desmoplastic changes, weight loss, and rectal bleeding but less commonly with intestinal
obstruction. B In our case, the patient was a male, young adult (32 years), who had a tumour on the
descending colon and presented with constipation, vomiting, dehydration, and signs of acute renal failure.

Less commonly, they could be an incidental finding on colonoscopy. B! Also because most NETSs are not
functional (not hormone-secreting) they lack specific biomarkers that cause the spectrum of symptoms
that allow quick diagnosis; consequently, patients don't present until metastasis has ensued (12-22% of all
cases). 21 In our case, however, our patient had no evidence of metastasis at presentation.

As outlined by the World Health Organization 281 NET is classified into three grades: The
neuroendocrine tumour (NET; G1) have a mitotic count of <2/10 high-power fields (HPF) and/or a Ki67
index of <2%; NET grade 2 has a mitotic count of 2-10 per 10 HPF and/or a Ki67 index between 3% and
20% and the NEC which is grade 3 has a mitotic count of more than 20/10 HPF and/or a Ki67 index
>20%. The grade 3 NEC represents a poorly differentiated neoplasm previously classified as small cell
carcinoma or poorly differentiated NEC (PDNEC).

Accordingly, the tumour in our patient was diagnosed as a poorly differentiated colonic neuroendocrine
carcinoma which can be categorized as a WHO grade 3 neuroendocrine tumour with the following
criteria: a high mitotic count of >20 per 10hpf, pleomorphism, diffuse sheets in areas, necrosis, tumour
invasion through the colonic serosa layer and histological evidence of metastases to all the 6 harvested
lymph nodes. Poorly differentiated neuroendocrine carcinomas (NECs) are rare and aggressive
Qgﬁoplasms with poor prognosis that can originate anywhere along the Gl and other parts of the body. [**
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The gastrointestinal poorly differentiated neuroendocrine carcinomas (GI-NECs) are uncommon and
have a very high malignant potential with a poor prognosis. These malignancies are identified at around a
rate of 1,000 cases annually, and hence nothing is known regarding their tumour biology or cytogenetics.
Although they can develop in almost any part of the Gl tract, including the biliary system, only 11% of
poorly differentiated NECs occur in the GI. More significantly, at the time of diagnosis, over half of the
patients have metastatic disease. This indicates a bad prognosis for these individuals because, in the
absence of intervention, their median overall survival (MOS) is only 5 months; however, if some
treatment is given, this can increase to 8-20 months. °! In contrast, our patient has been alive and well
for 36 months following medical intervention. This could be because even though the neoplasm he had
involved the regional lymph nodes and he had a complicated NEC, there was no evidence of distant
metastasis, and his performance status index was fair. Also, his young age could have helped him combat
the disease and survive this long.

In addition to these tumours lacking systemic indicators, tissue diagnosis is crucial for their identification
because the differentiation grade has prognostic implications. ?°1 Microscopically, gastrointestinal
neuroendocrine tumours exhibit typical morphologic features: a well-circumscribed lesion composed of
monomorphic neoplastic cells having round nuclei with “salt and pepper” (stippled) chromatin. Tumour
nests are arranged in trabecular, glandular, acinar, and solid patterns. In the index case, the histology
consistent with the histological feature of NETS showed a malignant epithelial neoplasm composed of
tumour cells disposed in nests, sheets, and poorly formed glandular patterns. The component cells have
moderately pleomorphic hyperchromatic to vesicular nuclei, prominent nucleoli, moderate eosinophilic
cytoplasm, and atypical mitosis. Some of the cells have stippled chromatin pattern resembling salt and
pepper appearance. Immunohistochemically, chromogranin and synaptophysin are strongly associated
with the tumour. B% In the immunohistochemistry evaluation of our case, the tumour cells showed
positivity for chromogranin, epithelial membrane antigen, and anticytokeratin monoclonal antibodies 1
and 3. (Figure 3)

Usually, colonic NETSs are treated with segmental colectomy and extensive regional clearance with a 5-
year survival of 32 to 44%. Due to the heterogeneity of NETS, their prognosis remains unclear. 2%
However, Chen et Al found that there is a strong correlation between prognosis and these variables:
lymphatic metastasis, international standardized ratio, prothrombin time, tumour differentiation, and
number of tumour metastatic sites. 1 Other factors that can be used for prognostication are the rate of
mitosis (mitosis count), Ki-67 proliferative index, tumour size, stage, grade, vascular permeation,
location, histological type, surgical type, serum creatinine, carcinoembryonic and aspartate transaminase
levels, and the age of the patient can be useful in the prognostication of NETS [ 8 2224311

Research has indicated that the Ki-67 level for grade 3 NEC is clinically significant since tumours with a
Ki-67 level below 60% respond less well to standard chemotherapy treatments for NECs that are poorly
differentiated. 2°! In our case, we could not measure Ki-67 and it is not available in our setting.

Furthermore, serum lactate dehydrogenase (LDH) showed an isolated elevation in the index case. This is
due Warburg effect (commonly seen in NETS and other malignancies), which is the term for the
dependence of cancer cells on enhanced glycolysis that leads to elevated lactate synthesis rather than
aerobic respiration in the mitochondria. 2 Elevated LDH is associated with poor prognosis in NEC with
an OS of 9 months 331 However, our patient has been tumour- and disease-free for 36 months following
surgical intervention and the completion of his prescribed platinum-based chemotherapy.

Although poorly differentiated NEC, higher tumour grade, males with abnormal serum creatinine level,
and lymphatic metastasis are associated with poor prognosis in NETs BY normal prothrombin time,
normal total serum bilirubin, normal aspartate transaminase, and absence of distant metastasis favour
better prognosis 1. These could have helped with the longer survival rate observed in our patient.
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Also, the etoposide and carboplatin or cisplatin combination for 4-6 cycles is the recommended therapy
for limited or widespread poorly differentiated NECs and has been shown to improve overall outcomes in
poorly differentiated neuroendocrine tumours of intestinal origin with an overall survival period of 11.5
months. 2% 31 In our case, despite having regional lymph node metastasis as was histologically
confirmed, our patient has been tumour and symptom-free for 36 months following surgical intervention
and the completion of the chemotherapeutic combination.

In conclusion, malignant NETs however rare should be an important differential of all colonic tumours
irrespective of patient’s age, and sex and surgeons should have a high index of suspicion for it. Although
they most commonly occur in the right colon (caecum), they can also be found in the descending colon
where they can present with clinical features of intestinal obstruction. Tumour resection with 5¢cm gross
tumour margins and Hartman-type colostomy can be handy. Etoposide and Carboplatin combination
improves overall survival especially in cases with only limited regional involvement. Platinum-based
chemotherapy can also improve outcome in complicated NEC cases in the young.
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