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Case Report

Large cell neuroendocrine carcinoma of the colon: A rare and 
aggressive tumor
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A 74-year old female presented to the emergency room with 
right lower quadrant abdominal pain, nausea and vomiting 
for 3 days. Due to a contrast dye allergy, a non-contrast 
CT scan of the abdomen and pelvis was performed which 
showed a lesion in the right colon with a dilated cecum and 
small bowel (Figure 1). Plain X-ray of the chest showed no 
obvious pathology. An exploratory laparotomy revealed 
a large obstr ucting mass at the r ight colon prox imal 
to the hepatic f lexure, with massive lymphadenopathy 
and abdominal adhesions. Intra-operat ive palpat ion 
and inspection of the liver was unremarkable without 
evidence of a suspicious mass. �e patient underwent right 
hemicolectomy with anastomosis. 

The surgical tissue was reviewed by pathology, and 
on gross specimen, while the i leocecal valve mucosa 
contained discontinuous deposits of tumor associated with 
lymphatic tumor emboli, there was no evidence of distant 
metastasis. On microscopic evaluation the tumor cells had 
diffuse architecture with necrosis, ample cytoplasm, and 
numerous mitotic figures (10-20 mitoses per single high 
power f ield).   Immunohistochemistry showed diffuse 
cytoplasmic staining for synaptophysin, as well as positive 
staining for CD-56, CK-7, Ki-67 (in nearly 90% of the cells) 
and negative staining for CK-20 consistent with large cell 
neuroendocrine carcinoma (Figure 2). Of the total lymph 

nodes present in the surgical specimen 17 out of 24 showed 
metastatic disease. Thus the final pathology was felt to be 
most compatible with an aggressive high-grade large cell 
neuroendocrine carcinoma of the colon.  

On post-operative day number 10, the patient developed 
bilious drainage from the lower portion of the surgical 
incision. A non-contrast CT of the abdomen and pelvis 
showed interval development of approximately 5 hypodense 
les ion s w it h i n t he l iver mea su r i ng 4 - 6 c m i n s i z e . 
Comparison of the post-operative scan to the pre-operative 
CT indicated that the hepatic lesions were new (Figure 1). 
Given the rapid development of these lesions and concern 
for potential liver abscesses the decision was made for a 
drainage procedure. An a�empt at interventional radiology 
guided drainage was unsuccessful and subsequently the 
patient underwent a surgical exploration.   

Intra-operative f indings were notable for multiple 
palpable hepatic masses through out both lobes of the liver. 
By gross inspection the hepatic lesions measured 4-6 cm 
in size, with complete replacement of the left hepatic lobe 
and a large �rm mass at the surface of the right hepatic lobe. 
A wedge biopsy of one of the liver masses was performed 
and frozen section showed morphologic features similar to 
the previously resected tumor consistent with metastatic 
large cell neuroendocrine carcinoma. An additional intra-
operative �nding was a small bowel enterocutaneous �stula 
10 cm proximal to the previous anastomotic site, which was 
resected and reanastomized.  Two weeks later, the patients 
condition deteriorated with development of a second 
enterocutaneous small bowel �stula. At that time the family 
withdrew care and the patient subsequently expired.  

Discussion

Neuroendocr ine tumors (NETs) are rare neoplasms 
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Figure 1  Serial non-contrast CT scans of abdomen. (A) CT performed at the time of initial evaluation at admission showed no 
visible liver lesions.  (B) Subsequent CT taken 10 days later showed multiple large liver lesions.
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Figure 2  Pathologic examination with H& E staining and immunohistochemical analysis.  (A) H&E stain showing tumor ulcerat-
ing though normal surface epithelium.  (B) H&E stain at high magni�cation showing cytological malignant features such as prom-
inent nuclei, vesicularly cleared chromatin, apoptotic �gures, and numerous mitotic �gures.  (pathology photos by Lawrence Mat-
thews M.D.,Ph.D.). Pathology revealed a pT4aN2bMX, LCNEC with di�use cytoplasmic staining for synaptophysin (C), and 90% 
Ki-67 staining (D) (thick arrows). Normal tissue is seen at lower right (thin arrows). 
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with wide spectrum of cl inical presentations that are 
classified according to differentiation, grade, and stage.  
Di�erentiation refers to the degree in which the neoplastic 
cells resemble their non-neoplastic equivalent (1). The 
term well-differentiated refers to neoplastic cells that 
closely resemble their non-neoplastic counter equivalent 
having organoid and nesting appearances; while poorly-
differentiated is reserved for neoplasms that bear less 
resemblance to their cel ls of origin, and have dif fuse 
architecture and irregular nuclei (1). Histologic grade refers 
to the aggressiveness of the neoplasm with high-grade 
having a more aggressive and less predictive course; poorly-
di�erentiated NETs are traditionally considered high grade 
(1). Tumor stage refers to the extend of tumor spread.

Majority of NETs are carcinoid tumors, which are well-
differentiated and have a better prognosis than the usual 
adenocarcinoma. Large-cell neuroendocrine carcinoma 
(LCNEC) is a rare subtype of NETs with an aggressive 
nature and a poor prognosis due to its tendency for early 
metastasis (2). While NETs can arise in different organs, 
colonic NETs are exceptionally rare (2,3). A study by 
Bernick et al showed that 0.6% of patients with colorectal 
cancer had neuroendocrine carcinoma and only 0.2% of 
those were large cell neuroendocrine carcinomas (4,5).

While the colonic LCNET are rare tumors, they share 
histological features with the more well described large cell 
neuroendocrine carcinomas of the lung. The histological 
classi�cation of LCNETs of the lung was initially proposed 
by Travis et al (6) and subsequently adopted by the World 
Health Organization. These tumors are characterized by 
(i) neuroendocrine appearance under light microscopy 
(including an organoid, nesting, trabecular, rosette, and 
palisading pattern) (7), (ii) large cells with a polygonal 
shape, ample cytoplasm, coarse chromatin and frequent 
nucleoli, (iii) very high mitotic rate (greater than 10/10 high-
power fields) along with frequent necrosis, and evidence 
of neuroendocrine features by immunohistochemistry or 
electron microscopy (4,6). 

The tumor in this case met the morphological criteria 
proposed by Travis et al (6), and had neuroendocrine 
i m mu noh i s t o c he m ic a l  f e at u r e s  i nc lu d i n g d i f f u s e 
c y t o p l a s m i c  s t a i n i n g  f o r  s y n a p t o p h y s i n .  Un l i k e 
adenocarcinomas, most poorly di�erentiated LCNETs, like 
the one in this case, are negative for CK-20 (a tumor marker 
traditionally con�ned to the intestinal epithelial, urothelial, 
and Merkel cells) (8).  Nonetheless, several case reports of 
CK-20 positive LCNEC have been reported in the literature, 
suggesting a potentially common precursor for these tumors 
and the conventional colonic adenocarcinomas (2,3,9). 

Ki-67 antige is a surrogate marker for cell proliferation 
and is detected in the nucleus of actively cycling cells. 

Since Ki-67 is strictly related to cell replication and not to 
DNA repair, it can serve as an excellent marker for tumor 
growth (10). In the case presented, 90% of the tumor cell 
nuclei stained positive for Ki-67, demonstrating its highly 
aggressive nature with rapid metastases to the liver. While 
tumor aggressiveness of the tumor has been associated 
to the extent of Ki-67 expression in some studies (11,12), 
others have argued that the prognostic value of K i-67 
is dependent on the tissue type and that it may not be 
generalized to all tumors (13).   Similarly, prognostic value 
of Ki-67 in LCNECs is unclear at this time. 

Similar to the adenocarcinomas of the colon, liver is the 
most common site of metastasis for the NETs of the colon 
(14). Given the aggressive nature of colonic NET, patients 
most o�en present with metastatic disease at time of initial 
diagnosis  (4). The aggressive nature of colonic large cell 
neuroendocrine tumors is evident in this case by the rapid 
progression of the tumor and near replacement of the liver 
by tumor in a period spanning approximately 10 days 
from the time of initial presentation to the time of second 
operative exploration.  

I n conclusion, colon ic la rge-cel l neuroendocr i ne 
carcinomas are rare and aggressive tumors. Most are located 
in the cecum or the rectum, are metastatic at presentation, 
and have a poor prognosis with median overall survival 
reported to be 10.4 months ( range of 0 to 263.7 months) 
(4). W hile surgical resection is the primary treatment 
modality, the bene�t of chemo- or radiation therapy, as used 
for conventional colorectal adenocarcinomas, has not been 
established for colonic LCNET (3,4,15,16). Interestingly a 
recent case report indicated clinical bene�t to post-operative 
chemoradiation in a patient with LCNET (17). �us further 
studies are needed to determine the molecular genetics of 
these rare tumors and de�ne the optimal systemic and local 
therapies. 
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