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CASE REPORT 
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and harbinger of high-grade neuroendocrine 
carcinoma: a unique presentation 

Ogechukwu Eze, Saul Harari, Margaret Cho, Antonio Galvao Neto 

Department of Pathology, New York University Langone Medical Center, New York, United States 

Correspondence: Antonio Galvao Neto. Address: Department of Pathology and Laboratory Medicine, NYU Langone 
Medical Center, 560 First Avenue, HW 476, New York, NY 10016, United States. E-mail: Antonio.GalvaoNeto@nyumc.org 

Received: August 14, 2014 Accepted: August 30, 2014                  Online Published: October 24, 2014 
DOI: 10.5430/crcp.v2n1p67 URL: http://dx.doi.org/10.5430/crcp.v2n1p67 

Abstract 
High-grade neuroendocrine carcinomas (HGNEC) of the colon are rare. However, when they occur, there is evidence to 
support a strong association with tubulovillous/villous adenomas (TVA). We present a unique case of a colonic TVA 
associated with HGNEC in a 64-year-old woman with a large polypoid mass in the rectosigmoid colon diagnosed as TVA 
with high-grade dysplasia (HGD) on biopsy. Pathologic examination revealed a 4.8 cm friable polypoid mass composed  
of two morphologically distinct elements. The luminal portion of the tumor consisted of a TVA with areas of HGD. A 
distinct component was identified deeper to the adenoma, consisting of nested small-to-medium sized cells with increased 
nuclear-to-cytoplasmic ratio, nuclei exhibiting finely dispersed chromatin, inconspicuous nucleoli, patchy areas of 
necrosis, and increased mitotic figures. The two tumor components were closely apposed with focal areas of intermixing at 
their interface. Immunohistochemistry demonstrated diffuse positive staining of the deeper, nested neoplastic cells with 
synaptophysin, chromogranin, CD56 and CAM 5.2 and a perinuclear-dotlike pattern of pancytokeratin AE1/AE3 staining. 
The proliferation index was up to 90% (Ki-67). Given the overall findings, a diagnosis of HGNEC arising in a background 
of TVA was rendered. This unique case is one of the few reported cases of mixed adenoma HGNEC involving the colon. 
This case demonstrates possible pitfalls in diagnosis. Superficial biopsies often do not provide adequate representation of 
underlying neuroendocrine neoplasms. In this case, metastatic HGNEC was identified although initial biopsy revealed 
only TVA, suggesting that the two lesions were unrelated. 
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1 Introduction 
Neoplasms comprising of both glandular and neuroendocrine components, so-called mixed neoplasms, have been 
described in the large intestine [1-3]. Both tubular adenoma and well-differentiated neuroendocrine tumors (carcinoid) of 
the tubular gastrointestinal tract are relatively common with well-differentiated neuroendocrine tumors most commonly 
found in the small intestine (25%), appendix (12%) and rectum (14%) [4-6]. However, mixed endocrine-glandular 
neoplasms of the large intestine are rare tumors and are defined as glandular neoplasms containing morphologically 
recognizable endocrine components that occupy substantial proportions of the tumor, either diffusely (combined tumors) 
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or locally (composite tumors) [1-3]. The “composite adenoma carcinoid” exhibits benign histological features in both the 
glandular and neuroendocrine components. The distinction between true composite tumors and collisions between 
adenomas and carcinoids can be difficult and depends mainly on the demonstration of histologic blending of the glandular 
and endocrine elements. In contrast, high-grade neuroendocrine carcinomas of the tubular gastrointestinal tract have 
increased mitotic activity or proliferation index (> 20/hpf or 20% respectively) and are rare with the esophagus as the most 
common site (50% of reported cases) [7-11]. Staging of localized tumors is dependent upon size (greater or less than 2 cm) 
and depth of invasion [12-14]. Here we present the rare finding of a colonic tubulovillous adenoma associated with high- 
grade neuroendocrine carcinoma. 

2 Case presentation 
A 64-year-old woman presented complaining of intermittent lower abdominal pain exacerbated by defecation with bright 
red blood per rectum. Her past medical history was significant for multiple colonic polyps. These polyps were detected and 
removed at an outside institution, and prior records of the procedure were unavailable. According to the patient, the  
polyps were benign. Subsequently, the patient was under routine colonoscopic surveillance. She also reported 
experiencing general, constitutional symptoms prompting a more extensive work-up. Imaging studies revealed multiple 
lesions involving the liver and skeletal system. A biopsy of the bone lesion revealed a high grade neuroendocrine 
carcinoma. However, the site of origin was unclear. Colonoscopy detected a large polypoid mass in the rectosigmoid 
colon, which on biopsy revealed tubulovillous adenoma with high grade dysplasia. Ultimately, the patient underwent a 
low anterior resection with colorectal anastamosis and loop ileostomy formation. 

The corresponding pathology specimen consisted of a 26 cm segment of sigmoid colon and rectum with intact 
mesorectum. A 4.8 cm × 3.5 cm × 1.3 cm friable, polypoid mucosal mass was identified in the rectum. Overt invasion into 
the colonic wall was not seen. Additional multiple polyps were identified, with the largest measuring up to 0.2 cm in 
greatest dimension.  

Microscopic examination of the largest mass revealed a neoplasm composed of two morphologically distinct elements. 
The luminal portion of the tumor consisted of a typical tubulovillous adenoma (irregular tubules and villi with enlarged, 
hyperchromatic, stratified nuclei) with areas of high grade dysplasia. A minor but distinct component was identified 
deeper to the adenoma, which consisted of nested small-to-medium sized cells with increased nuclear-to-cytoplasmic 
ratio, nuclei exhibiting finely dispersed chromatin, and inconspicuous nucleoli. Patchy areas of necrosis and increased 
mitotic figures were noted within this component. It measured 2 cm in greatest dimension, and submucosal invasion was 
identified along with lymphatic invasion. The two tumor components were closely apposed with focal areas of intermixing 
at their interface. All other polyps were hyperplastic. Tumor deposits were identified in the pericolonic fat, and thirteen 
harvested lymph nodes were uninvolved by carcinoma (see Figure 1). 

 
Figure 1. Tubulovillous adenoma with closely apposed (A, H&E 40×) and focally intermixed (B, H&E 100×) tumor 
component composed of small-to-medium sized cells with enlarged nuclei exhibiting finely dispersed chromatin and 
inconspicuous nucleoli (C, H&E 400×). 
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Immunohistochemical analysis demonstrated diffuse positive staining of the deeper, nested neoplastic cells with 
synaptophysin, chromogranin, CD56 and CAM 5.2. Pancytokeratin AE1/AE3 produced a perinuclear-dotlike pattern of 
staining. The proliferation index of these cells, as measured by Ki-67, was up to 90%. Other immunostains, including 
CD45, CD3, CD20, CD79a, TTF-1, CDX-2 and CK20 were all negative in these nested cells. Given the overall findings, a 
diagnosis of high-grade neuroendocrine carcinoma arising in a background of tubulovillous adenoma was rendered (see 
Figure 2). 

 
Figure 2. Immunohistochemical analysis demonstrated diffuse positive staining of the deeper, nested neoplastic cells for 
synaptophysin (A, H&E 100×), chromogranin, CD56 and CAM 5.2. The proliferation index shown by Ki-67 was up to 
90% (B, H&E, 100×). 

3 Discussion 
The adenoma-to-carcinoma sequence in colorectal carcinogenesis is a widely accepted model as these lesions are often 

seen concomitantly with in situ and invasive adenocarcinoma. Removal of these lesions prevents the development of 

subsequent adenocarcinoma. The relationship of these precursor glandular lesions to neuroendocrine neoplasms of the 

gastrointestinal tract is, however, less well-understood. 

Not uncommonly, isolated neuroendocrine lesions in the form of low-grade (defined by low mitotic activity and 

proliferation index), or well-differentiated (organoid growth pattern of non-functional cells and strong and diffuse 

immunohistochemical staining for synaptophysin and chromogranin) neuroendocrine tumors arise within the gastro- 

intestinal tract, most often affecting the small intestine (25%), rectum (14%) and appendix (12%) [4-6]. These lesions have 

traditionally been referred to as carcinoid tumors. Rarely, high-grade neuroendocrine carcinomas, which have increased 

mitotic activity or proliferation index (> 20/hpf or 20% respectively), arise in the gastrointestinal tract, with the esophagus 

representing the most common site of involvement (50%) [7-11]. Staging of localized tumors is dependent upon size (greater 

or less than 2 cm) and depth of invasion [12-14]. 

Neoplasms comprised of both glandular and neuroendocrine components, so-called mixed neoplasms have also been 

described [1-3]. In the classification by Lewin in 1987, the term “mixed tumor” became widely adopted and was restricted  

to those neoplasms in which neuroendocrine cells consisted of at least 30% of the tumor [2]. These lesions have further 

been divided into combined tumors, where the two elements are diffusely intermixed and composite tumors, which are 

characterized by general demarcation between the two elements with only focal areas of blending. For example, a 

composite adenoma carcinoid would consist of one tumor with two relatively benign/low-grade components that are 

mostly segregated from one another. Given the above definitions, it is not surprising that the distinction of a true mixed 

lesion from a collision lesion of two etiologically distinct neoplasms is often difficult. 
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Some have argued, based on the association of neuroendocrine carcinomas/neoplasms to adenomas, adenocarcinomas and 
even squamous cell carcinoma, that both components of a mixed neoplasm are derived from a single transformed 
pluripotent stem cell, which could otherwise potentially differentiate into mucus, ciliated or endocrine cells [9-11, 15-17]. 
Recent molecular studies, however, have failed to show shared molecular/genetic pathways including loss of heterozy- 
gosity or imbalance of polymorphic microsatellite marker genes such as MEN-1, p53, DCC, and hMSH-2, suggesting 
significant differences in the pathogenesis and development of the epithelial tumor elements that make up mixed 
neoplasms [18]. 

Most of the reports dealing with mixed tumors of the gastrointestinal tract describe low- grade neuroendocrine or carcinoid 
tumors in conjunction with adenoma. For example, in 1989, Ito et al. reported the case of a 54-year-old with three gastric 
polyps, one of which contained mixed adenomatous and carcinoid elements with infiltration by both elements into the 
muscularis mucosa [19]. In addition, Pulitzer et al. published a series of four cases of microcarcinoid tumor within colonic 
adenomatous polyps [3]. Most recently, Lin et al. described seven cases of composite adenoma-microcarcinoid tumors 
involving the small intestine and colon [20]. Interestingly, one of the cases was characterized by invasion by carcinoid  
cells into the submucosa, with subsequent discovery of metastatic high grade neuroendocrine carcinoma in one lymph 
node. The above described neoplasms were otherwise generally low-grade, limited to the mucosa, and without long term 
complications. 

The present case is unique in that it is one of only very few reported cases of colonic mixed adenoma high-grade 
neuroendocrine carcinoma, as confirmed by the morphology and increased proliferation index of 90%. As mentioned 
above, high-grade neuroendocrine carcinomas of the colon are generally rare, but interestingly when they do occur, there 
is evidence to support a strong association with tubulovillous/villous adenomas. This was demonstrated by Mills et al. who 
in 1983 found that of five cases of small cell carcinoma of the colon, four had adjacent tubulovillous/villous adenomas, 
while the fifth had a history of colonic adenomas [21]. Based on the few reported cases, these lesions tend to behave very 
aggressively. Metastatic disease often presents at the time of diagnosis with the liver and skeletal system most commonly 
involved. The prognosis is extremely poor with survival lasting a few months, which is drastically worse than standard 
colonic adenocarcinoma [16]. 

A number of practical points may be garnered from this case. First, superficial biopsy specimens often do not provide 
adequate representation of underlying neuroendocrine neoplasms found in mixed tumors. In one of three cases reported by 
Silverman et al., an underlying neuroendocrine malignancy was missed due to the superficial nature of the biopsy [22]. 
Second, even when present in the biopsy material, the pathologist must be cognizant of the possibility of a mixed neoplasm 
and resist the tendency to diagnose an adenoma before careful inspection of the tissue for a second lesion. Third, it is 
important to consider the colon as a possible origin, in cases of metastatic high-grade neuroendocrine carcinoma of 
unknown primary. Again, this primary high-grade tumor may be masked by overlying adenoma making it imperative  
to collect adequate and deep tissue samples. The current case demonstrates some of these possible pitfalls. Metastatic 
high-grade neuroendocrine carcinoma was identified, and initial biopsy of the patient’s colonic mass revealed only 
tubulovillous adenoma, suggesting that the two lesions were unrelated. It was only after complete resection and thorough 
review by the pathologist that a deeper and invasive high-grade neuroendocrine carcinoma was present. 

The pathologist must also be aware of the differential diagnosis of poorly differentiated neoplasms that may involve an 
adenoma. This includes poorly differentiated adenocarcinoma and lymphoma. Being that the prognosis and management 
varies significantly amongst these entities, careful attention must be paid to the morphology of the tumor cells and  
general architecture. In addition, a panel of immunohistochemical stains that includes neuroendocrine, lymphocytic, and 
adenocarcinoma markers should be employed to ensure correct diagnosis.  
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