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Case Report

Collision tumor of the cecum and ileocecal valve composed of 
mucinous adenocarcinoma and neuroendocrine tumor: a case 
report
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Background: Collision tumors of the gastrointestinal (GI) tract are thought to be uncommon, with 
those of the colon being rare with very few cases reported in current literature. There are three proposed 
theories regarding the etiology of collision tumors currently, including the “double primaries”, the “biclonal 
malignant transformation”, and the “tumor-to-tumor carcinogenesis” theories. Prognosis of collision tumors 
remains unclear. To our knowledge, this is the fifth case of a collision carcinoma involving the cecum and 
ileocecal valve and the first report of a collision carcinoma including both mucinous adenocarcinoma and 
neuroendocrine tumor of the cecum and the ileocecal valve. The aim of this paper is to explore the history of 
collision tumors and associated nomenclature, defined diagnostic criteria, and proposed theories for etiology 
in addition to patient presentation, approach to diagnosis, treatment options, and prognosis.
Case Description: We present the case of an 83-year-old female who presented to the emergency room 
with a 4-month history of cramping abdominal pain associated with nausea, emesis, and decreased appetite 
with associated weight loss. Diagnostic imaging demonstrated a bowel obstruction secondary to a mass 
in the cecum and she underwent an exploratory laparotomy with right hemicolectomy. She was found to 
have a collision carcinoma of the cecum and ileocecal valve containing both mucinous adenocarcinoma 
and neuroendocrine tumor. Diagnosis was confirmed post-operatively with pathologic examination and 
immunohistochemical testing.
Conclusions: Diagnosing collision tumors upon patient presentation is exceedingly difficult as the 
symptoms are often identical to other neoplasms of the GI tract and vary based on location of the tumor. 
It is thought that the true prevalence of collision tumors is underestimated due to history of changing 
nomenclature, unclear diagnostic criteria, unreported cases, and unrecognized cases. Furthermore, new 
advances in immunohistochemical evaluation have allowed for better characterization of these neoplasms. 
With clarification regarding nomenclature, diagnostic criteria and expanding awareness, it is our hope that this 
leads to an increase in reported cases, allowing for an expanded discussion and resulting growth of literature 
and further studies. Further knowledge regarding the pathogenesis, treatment, and prognosis is needed.
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Introduction

Adenocarcinoma is the most common malignancy of the 
colon. Glandular-endocrine tumors of the gastrointestinal 
(GI) tract were first discovered in 1924 and are uncommon, 
especially those of the colon. They are classified into three 
groups: collision (side by side), composite (combined), 
and amphicrine (features of both neuroendocrine and 
glandular within one cell). Collision tumors of the GI tract 
are uncommon, with those of the colon being rare. These 
will be the focus of this case report. Collison carcinomas 
of the GI tract have been described to include variations 
of adenocarcinoma, neuroendocrine tumors, transitional 
cell carcinoma, lymphoma, ovarian granulosa cell tumors, 
and melanoma. To our knowledge, there have been four 
cases of known collision tumors of the cecum and ileocecal 
valve reported, all of which involve adenocarcinoma and 
lymphoma (Table 1). We report the fifth case of a collision 
carcinoma involving the cecum and ileocecal valve. 
To our knowledge, this is the first report of a collision 
carcinoma including both mucinous adenocarcinoma and 
neuroendocrine tumor in the cecum and the ileocecal valve. 
This case is written in accordance with the CARE reporting 

checklist (available at https://acr.amegroups.com/article/
view/10.21037/acr-24-87/rc).

Case presentation

An 83-year-old female with a past medical history significant 
for hypertension, hypothyroidism, and osteoporosis 
presented to the emergency room with a 4-month history of 
cramping abdominal pain associated with nausea and emesis. 
She endorsed a decreased appetite, which resulted in a 
40-pound weight loss over 6 months. Her last colonoscopy 
was over 10 years prior. She denied a family history of colon 
cancer. On physical exam, her abdomen was noted to be 
soft, non-distended, and tender to palpation of the right low 
quadrant. Vitals on arrival revealed her to be afebrile and 
hemodynamically stable. Laboratory analysis noted white 
blood count 4.1×105/L, hemoglobin 14.5 g/dL, hematocrit 
43.1%, lactate 1.0 mmol/L, sodium 134 mmol/L,  
potassium 3.4 mEq/L, blood urea nitrogen 10 mg/dL, 
creatinine 0.66 mg/dL, and albumin 2.9 g/dL. Tumor 
markers noted carcinoembryonic antigen (CEA) 2.5 ng/mL,  
carbohydrate antigen 19-9 (CA19-9) 16 U/mL, and 
carbohydrate antigen 125 (CA-125) 72 U/mL. Computed 
tomography (CT) abdomen and pelvis with intravenous 
(IV) contrast demonstrated a hyperattenuating mass in the 
cecum and ascending colon suspicious for neoplasm with 
resulting obstruction. A nasogastric tube was placed for 
decompression, and she was admitted for further workup 
and management. Colonoscopy was attempted, which 
demonstrated colonic diverticulosis, however, was aborted 
due to poor bowel preparation. Repeat CT abdomen and 
pelvis with IV and oral contrast demonstrated worsening 
small bowel obstruction with redemonstration of mass 
occupying the cecum with extension to the ileocecal valve 
(Figure 1).

She was taken to the operating room and underwent 
bilateral ureteral stent placement, exploratory laparotomy, 
lysis of adhesions, right hemicolectomy with side-to-side 
anastomosis, and abdominal closure. Intraoperatively, a mass 
located to the cecum was visualized without demonstration 
of gross metastasis on exploration of the abdomen. 

Grossly, pathologic examination noted an 8.5 cm × 6.7 cm  
× 2.8 cm tan-red, friable, circumferential, obstructing mass 
centered within the cecum with gross extension through 
the ileocecal valve into the ileum with an abutting 3.1 cm  
× 3.0 cm × 2.0 cm tan-brown, firm polypoid mass in the 
ileum with invasion through the bowel wall abutting 
the serosa with calcifications. The appendix was not 

Highlight box

Key findings
•	 To our knowledge, we present the second case of a collision 

carcinoma including both mucinous adenocarcinoma and 
neuroendocrine tumor of the colon and the first involving the 
cecum and ileocecal valve.

What is known and what is new? 
•	 Collision tumors of the of the gastrointestinal (GI) tract are 

uncommon, with those of the colon being rare. To our knowledge, 
there have been four reported cases of collision carcinoma 
involving the cecum and ileocecal valve. Diagnosis relies on 
pathological examination and immunohistochemical evaluation.

•	 It is thought that the true prevalence of collision tumors is 
underestimated due to history of changing nomenclature, unclear 
diagnostic criteria, unreported cases, and unrecognized cases.

What is the implication, and what should change now? 
•	 Diagnosing collision tumors upon patient presentation is 

exceedingly difficult as the symptoms are often identical to other 
neoplasms of the GI tract and vary based on tumor location. 
With clarification regarding nomenclature, diagnostic criteria and 
expanding awareness, it is our hope that this leads to an increase in 
reported cases, allowing for an expanded discussion and resulting 
growth of literature and further studies. Further knowledge 
regarding the pathogenesis, treatment, and prognosis is needed.
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involved. Microscopically, the larger mass was noted to 
be moderately differentiated mucinous adenocarcinoma, 
with invasion into the subserosa without lympho-vascular 
or perineural invasion (Figure 2). Staging was noted to 
be pT3N0. The smaller mass was noted to be a well 
differentiated neuroendocrine tumor with invasion of 
the subserosa and perineural invasion without lympho-
vascular invasion. Staging was noted to be pT4N1, low 
grade. Two/16 lymph nodes were positive for metastatic 
neuroendocrine tumor while 16/16 lymph nodes were 
negative for metastatic colonic mucinous carcinoma  
(Figure 3). Immunohistochemically, the tumor was noted to 
be strongly positive for cytokeratin 20 (CK20) and CEA in 
the adenocarcinoma and strongly positive for chromogranin 
A and synaptophysin in the neuroendocrine tumor. Ki67 
was noted to be <1% (Figure 2B,2C). A mucicarmine special 
stain was performed, which highlighted mucin in the 
adenocarcinoma.

Further clinical evaluation and radiological imaging 
completed as an outpatient did not demonstrate metastatic 
disease. Upon outpatient oncology discussion with the 
patient regarding treatment plans, the decision was made to 
proceed with surveillance alone without planned adjuvant 
chemotherapy. Octreotide treatment was not pursued as 
the tumor was removed en bloc. At 6-month follow-up, her 
CEA was noted to be 1.6 ng/mL and chromogranin A was 
noted to be 70 ng/mL. At 1-year follow-up appointment, 
CEA was noted to be 2.5 ng/mL and chromogranin A 
was noted to be 289 ng/mL. These increasing numerical 
values demonstrate progression of disease. CT chest 
abdomen and pelvis demonstrated no evidence of disease 
recurrence. One-year follow-up colonoscopy noted 
persistent diverticulosis, however, was aborted due to 
technical difficulty of procedure secondary to redundancy, 
restricted colon mobility, and severe diverticular disease. 
Passing a pediatric colonoscope was also attempted without 

Table 1 Reported cases of collision tumors involving cecum and/or ileocecal valve in current literature

Author Year Age (years) Sex Presentation Histology Treatment Follow-up

Bao (1) 2020 77 M RLQ pain MD-AC; DLBCL Surgery, chemotherapy No recurrence (4 months)

Kus (2) 2016 73 M Muscle weakness, fatigue, 
weight loss, abdominal pain 

AC; follicular 
lymphoma

Surgery,  
chemotherapy

Recurrence, expired 

Sasaki (3) 2010 62 M RLQ pain, anemia MD-AC; follicular 
lymphoma

Surgery,  
chemotherapy

Unknown

Shigeno (4) 2011 76 F RLQ pain, anemia MD-AC; DLBCL Surgery Recurrence, expired

Those described as mixed without delineation into collision were assumed to be composite tumors and excluded. M, male; F, female; 
RLQ, right lower quadrant; MD, moderately differentiated; AC, adenocarcinoma; DLBCL, diffuse large B cell lymphoma.

Figure 1 Computed tomography of the abdomen and pelvis demonstrating collision tumor of cecum and ileocecal valve: (A) coronal and (B) 
axial cross-sectional imaging, demonstrated with red arrows.
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success. Repeat colonoscopy 1 month later was also aborted 
secondary to technical difficulty of procedure. At the 
2-year follow-up appointment, the patient unfortunately 
refused to have a positron emission tomography (PET) 
scan or CT scan imaging completed. CEA was noted to be  
3.0 ng/mL and chromogranin A was noted to be 148 ng/mL.  
Colonoscopy was not pursued secondary to failed past 
attempts. Throughout the post-operative period, CEA and 
chromogranin A levels were obtained every 3 months. The 
patient has been noted to be doing well overall in the post-
operative and post-diagnosis period with 6-month to 1 year 
follow-up appointments. 

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
for publication of this case report and accompanying images 
was not obtained from the patient or the relatives after all 

possible attempts were made.

Discussion

In 1924, the first glandular-endocrine tumor of the GI 
tract was documented by Lewin (5). In 1987, Lewin 
classified these tumors with two distinct neoplasms into 
three categories: collision, composite, and amphicrine. 
Collision tumors are described as having both glandular 
and endocrine characteristics in a “side by side pattern”. 
Composite tumors are described as having both glandular 
and endocrine characteristics in an intermixed pattern. 
Amphicrine tumors are described as having both glandular 
and endocrine characteristics within the same cell (6). In 
1980, Spagnolo and Heenan proposed guidelines that 
included three criteria for diagnosing collision tumors: (I) 
two distinct topographically separate sites of origin from 
the two components must be present, e.g., squamous cell 

Figure 2 Collision tumor, with colon adenocarcinoma shown on the superior aspect and well differentiated neuroendocrine tumor shown 
on the inferior aspect: (A) H&E stain ×40; (B) CK20 immunohistochemical stain highlighting adenocarcinoma ×40; (C) synaptophysin 
immunohistochemical stain highlighting neuroendocrine tumor ×40. H&E, hematoxylin and eosin; CK20, cytokeratin 20.

Figure 3 Metastatic neuroendocrine tumor to regional lymph node: (A) H&E stain ×40; (B) synaptophysin immunohistochemical stain 
decorates the metastatic neuroendocrine tumor ×40. H&E, hematoxylin and eosin.
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carcinoma arising from esophageal squamous epithelium 
and adenocarcinoma arising from gastric mucosa; (II) there 
must be at least some separation of the two components so 
that, despite intimate mixing at the points of juxtaposition, 
dual original can still be recognized; and (III) at the areas 
of collision, in addition to intimate mixing of the two 
components, some transitional patterns may be seen, such 
as a mucoepidermoid appearance in the case of collision 
between squamous carcinoma and adenocarcinoma (7). 

In 2000, the World Health Organization (WHO) 
designated these tumors as mixed exocrine-endocrine 
carcinomas (MEECs) (8). In 2010, the WHO designated 
these tumors with two separate neoplasms as mixed adeno-
neuroendocrine carcinomas (MANECs) (6,9,10). Diagnostic 
requirements require that each tumor must create 30% of 
the overall tumor, both tumors must be malignant, and both 
neoplasms need to be graded separately. Amphicrine tumors 
were also removed from the classification at this time (6). 
In 2017, MANEC was redefined as mixed neuroendocrine-
non-endocrine neoplasms (MiNENs) to allow tumors aside 
from adenocarcinoma, such as sarcoma or squamous cell 
carcinoma to be included under one broad category. It is 
noted this name was changed from carcinoma to neoplasm 
to include low grade tumors (9). Collision tumors remain a 
separate entity under the umbrella of mixed neuroendocrine 
neoplasms, separate from MiNENs, as MiNENs are 
thought to be derived from one common pluripotent stem 
cell (8). Furthermore, MiNENs are described as mixed 
cells, much as composite tumors are described. 

Collision tumors are thought to be two distinct tumors 
juxtaposed with two different primary origins. In contrast, 
composite tumors are thought to be from “multidirectional 
differentiation of a single cell” (6). The exact mechanism of 
collision tumors remains unclear. Current theories include 
two independent tumors in close approximation that 
propagated from two different cell lines (known as “double 
primaries” theory or “biclonal malignant transformation”), 
a common progenitor stem cell that differentiates into two 
different neoplasms (known as “monoclonal origin” theory), 
and the phenomenon of “tumor-to-tumor carcinogenesis” 
in which the initial neoplasm stimulates the development of 
the second neoplasm (5,6,11,12). 

Collision tumors have been documented throughout 
the GI tract, with those in the colon being rare. They are 
estimated to compose about 3% to 9.6% of all colorectal 
tumors (6). Furthermore, Bhattacharya et al. estimates that 
the incidence of collision carcinoma tumors of the GI tract 
consisting of both adenocarcinoma and a neuroendocrine 

tumor is approximately 0.3% to 4.3% (7). According to 
Minaya-Bravo et al., of those found in the colon, 56% are 
thought to present in the right colon, 3% in the transverse 
colon, and 41% in the left colon (6). Of those found in 
the colon, it is thought that 58% are collision tumors and 
42% are composite tumors, according to Li et al. (13). The 
prevalence of collision tumors of the cecum and ileocecal 
valve is unknown as very few cases have been reported. 
Table 1 demonstrates four known collision tumors of the 
cecum and ileocecal valve with all four cases involving both 
lymphoma and adenocarcinoma. To our knowledge, this is 
the second report of a collision carcinoma including both 
mucinous adenocarcinoma and neuroendocrine tumor in 
the colon and the first involving the cecum and ileocecal 
valve. Reported components of collision carcinoma 
throughout the GI tract have included variations of 
adenocarcinoma, neuroendocrine tumors, transitional cell 
carcinoma, lymphoma, ovarian granulosa cell tumors, and 
melanoma (1,2,7,11,14-19). 

According to Li et al., collision tumors usually affect 
elderly patients with an average age of 61.9 years. Collision 
tumors are thought to affect males to females in a 1.1:1.0 
ratio (13). Of the four known cases of collision tumors of 
the cecum and ileocecal valve plus the case we report, the 
average age was noted to be 74.2 years at time of diagnosis 
and the male to female ratio was found to be 1.5:1.0. 
Unfortunately, diagnosis is difficult as patients present with 
non-specific symptoms and radiologically, findings are non-
specific (11,12). Collision tumors of the colon usually present 
with abdominal pain, bowel obstruction, weight loss, and 
a positive occult blood fecal test with a palpable mass and 
diarrhea being less common (13). We found that in patients 
with collision tumors of the cecum and ileocecal valve, 3 out 
of 4 patients presented with right lower quadrant (RLQ) 
abdominal pain with the fourth patient’s abdominal pain 
not being characterized. Additional symptoms of those with 
a collision tumor of the cecum and ileocecal valve include 
anemia, muscle weakness, fatigue, weight loss, obstructive 
symptoms, and nausea. Li et al. found that in most cases, the 
neuroendocrine neoplasm was found to be nonfunctioning. 
During endoscopic evaluation of the mass, 9% demonstrated 
an ulcerating lesion, 30% demonstrated a mass, and 57% 
demonstrated a polyp or polypoid lesion (13). These tumors 
are difficult to identify pre-operatively and are identified 
and diagnosed based on pathologic examination and 
immunohistochemical evaluation (11,12). Histologically, 
collision tumors demonstrate a clear demarcation between 
the two neoplasms; this is in contrast to composite tumors in 
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which the neoplasm characteristics are intermixed (12). 
It is thought that the true prevalence of colorectal collision 

tumors is underestimated due to previously unclear diagnostic 
criteria, rapidly changing nomenclature, unreported cases, 
and unrecognized cases. It is also thought that prior to the 
advances of immunohistochemical evaluation, a second 
neoplastic component may not have been recognized, 
impacting reported cases (8). 

There are few pieces of literature that have looked at the 
metastasis patterns of collision carcinomas. Minaya-Bravo 
et al. described a case of a collision carcinoma composed 
of adenocarcinoma and neuroendocrine tumor of the 
transverse colon in which metastasis showed both glandular 
and neuroendocrine characteristics (6). Pecorella et al. also 
reported a case of an adenocarcinoma and neuroendocrine 
collision carcinoma with lymph node metastasis containing 
both components (5). Meşină et al. also described similar 
findings with metastasis containing both components (11). 
These examples refute the “double primaries” theory set forth 
previously. Interestingly, the collision tumor we are reporting 
had metastatic disease to a regional lymph node demonstrating 
only neuroendocrine tumor. Given the rare nature and rapidly 
changing nomenclature of these tumors, unfortunately, there 
are currently no definitive guidelines for management or 
treatment (12). Currently, treatment is focused on the more 
aggressive tumor (8,12). Surgical excision is noted to be at the 
forefront of treatment, with the role of adjuvant chemotherapy 
and/or octreotide being unclear (6). Management utilizing 
multidisciplinary cancer teams and close surveillance has, 
however, remained a mainstay of treatment (10). Prognosis is 
largely based on the two types of malignancies present; there are 
very few reports in current literature expanding on prognosis 
of collision tumors. According to Nannar et al., colorectal 
neuroendocrine tumors typically have a poor prognosis 
secondary to their aggressive nature and late diagnosis. 
The median survival rate is 7.1 to 14.7 months at 5 years  
for neuroendocrine tumors and 36 months for colorectal 
adenocarcinoma (12). Li et al. reported that tumor related 
deaths associated with collision tumors composed of glandular 
and neuroendocrine components was 68% at 20 months (13).

Conclusions

Collision tumors of the of the GI tract are uncommon, with 
those of the colon being rare. To our knowledge, there have 
been four reported cases of collision tumors of the cecum 
and ileocecal valve, all of which involve both lymphoma and 
adenocarcinoma. The etiology of collision tumors remains 

poorly understood, although several theories exist including 
“double primaries”, “monoclonal origin”, and “tumor-
to-tumor carcinogenesis”. Diagnosis of these neoplasms 
on presentation tends to be exceedingly difficult, as the 
symptoms are often variable and present based on tumor 
location. In our case, diagnosis was made by cross sectional 
imaging with post-operative pathologic evaluation, in addition 
to immunohistochemical analysis. Treatment options usually 
include resection, however, vary based on characteristics of 
the two neoplasms present. A multidisciplinary team approach 
in addition to close surveillance remains the mainstay of 
treatment. Prognosis is based on the two neoplasms present. 
To our knowledge, we present the second case of a collision 
carcinoma including both mucinous adenocarcinoma and 
neuroendocrine tumor in the colon and the first involving the 
cecum and ileocecal valve.

In conclusion, new advances in immunohistochemical 
evaluation have allowed for better characterization of these 
neoplasms. With clarification regarding nomenclature, 
diagnostic criteria and expanding awareness, it is our hope 
that this leads to an increase in reported cases, allowing for 
an expanded discussion and resulting growth of literature 
and further studies. Further knowledge regarding the 
pathogenesis, treatment, and prognosis is needed.
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