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Abstract 

We describe the case of a 78-year-old man with collision tumor from the primary malignant 

lymphoma and adenocarcinoma in the ascending colon. He suffered anemia from sigmoid 

colon cancer, and colonoscopy revealed early-stage colorectal cancer with a diameter of 20 

mm in the cecum, the biopsy specimen showed moderately differentiated adenocarcinoma. 

Contrast-enhanced computed tomography (CT) revealed bowel wall thickening with contrast 

enhancement at the cecum; however, no lymph node and organ metastases were found. As 
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above, we performed laparoscopic ileocecal resection with D3 lymph node dissection. The 

postoperative course was uneventful, and he was discharged from the hospital on postopera-

tive day 11. Histopathological findings were moderately differentiated adenocarcinoma which 

invaded the muscularis propria and serosa from the submucosa, while the adjacent serosa 

showed a highly diffuse proliferation of atypical cells with an irregular nuclear-to-cytoplasmic 

ratio. Besides, immunohistochemical staining findings were diffuse large B-cell lymphoma, and 

diffuse large B-cell lymphoma was coexistent with moderately differentiated adenocarcinoma. 

We treated the patient with cyclophosphamide, doxorubicin, vincristine, and prednisolone in 

combination with rituximab (R-CHOP therapy) during 3 months postoperatively. When the 8 

courses had been completed, postoperative positron emission tomography-CT (PET-CT) con-

firmed complete response, and the disease control has been doing well. Malignant lymphoma 

of the colorectal region is relative rare, and the occurrence of synchronous lymphoma and 

adenocarcinoma of the colon is also rare. Furthermore, collision tumor by these different en-

tities is very unusual. We presented here such a case. The accurate clinical determination of 

the dominant tumor and a close follow-up is required for proper treatment in these cases. 

 © 2021 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Double cancers and multi-centric cancers have increasingly been reported in recent stud-
ies owing to an aging population and progress in diagnostic imaging. Two distinct malignant 
tumors that independently occur at the same site and combine to form one tumor are defined 
as collision tumors. Collison tumors were first described by Bernet in 1902 and modified by 
Meyer in 1919 [1]; they are frequently found in the stomach, wherein tumors such as lympho-
mas, gastrointestinal stromal tumors, and carcinoids may occur in collision with gastric ade-
nocarcinomas. However, collision tumors of the colon, especially those combining colorectal 
adenocarcinomas and lymphomas, are extremely rare, with only a few cases reported in the 
literature. Moreover, primary extra-nodal malignant lymphomas frequently involve the gas-
trointestinal tract, with the stomach being the most common location (50–60%) followed by 
the small intestine (30%), while those involving the colon and rectum are rare, accounting for 
only 0.2–1.2% of all colorectal malignancies [2]. The most frequently involved colorectal site 
is the ileocecal region (approximately 50%), followed by the cecum, sigmoid colon, and rec-
tum.  

Herein, we report a case of collision tumor comprising a primary malignant lymphoma 
and an adenocarcinoma located in the ascending colon. A review of the pertinent literature 
was also performed. 
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Case Presentation 

A 78-year-old Japanese man visited the Department of Internal Medicine of the Gastroen-
terological Center at the Shunjukai Shiroyama Hospital for an anemia examination. He had 
previously undergone surgeries for cholelithiasis, acute appendicitis, and abdominal aortic 
aneurysm. Results of laboratory tests conducted on admission revealed that his hemoglobin, 
hematocrit, and lactate dehydrogenase levels were 11.0 g/dL, 35.7%, and 214 U/L, respec-
tively. The remaining hematologic parameters, including serum carcinoembryonic antigen 
level [1.6 ng/dL] and carbohydrate antigen 19–9 level [2.0 U/mL] were within normal ranges 
(Table 1). Total colonoscopy detected a 20-mm-sized ulcerative mass in the ascending colon 
(Fig. 1a, b). A biopsy specimen from the mass revealed a moderately differentiated adenocar-
cinoma of the colon. Contrast-enhanced chest and abdominal computed tomography (CT) 
showed wall thickening in the ileocecal tract. There was no indication of metastasis to the 
lymph nodes, liver, and lung. We, therefore, identified the tumor as a clinical stage I (T2N0M0) 
colon carcinoma according to the tumor node metastasis classification. The patient was sub-
sequently scheduled for a laparoscopic ileocecal resection with D3 lymph node dissection. Un-
der general anesthesia, the surgery was performed with the patient in the supine position. The 
total operating time was 275 min, and the intraoperative blood loss was 5 mL. The patient’s 
postoperative course was uneventful, and he was discharged after 11 days. 

The specimen was of a moderately differentiated adenocarcinoma of the colon that had 
invaded the muscularis propria and serosa from the submucosa (Fig. 2). Highly diffused pro-
liferation of atypical cells with irregular nuclear-to-cytoplasmic ratio was observed in the ad-
jacent serosa; however, there was no evidence that it had spread to the lymph nodes (Fig. 3a–
c). Immunohistochemical analyses showed that the cells were positive for cluster of differen-
tiation (CD)20, CD79α, CD3, and B-cell lymphoma (Bcl)-6 and negative for CD10, Bcl-2, and 
Epstein Barr virus nuclear antigen2 (Fig. 3d–o). The MIB-1 labeling index was approximately 
90–95%. The morphological and immunohistochemical findings confirmed the diagnosis of 
collision tumor comprising a diffuse large B-cell lymphoma and moderately differentiated ad-
enocarcinoma, wherein the adenocarcinoma in muscularis propria was coexistent with the 
diffuse large B-cell lymphoma that invaded the muscularis propria and serosa from the sub-
mucosa. 

Postoperative positron emission tomography-CT (PET-CT) revealed the presence of a hy-
permetabolic lesion (standardized uptake value [SUV]: 24.56) in the right lower abdomen and 
ascending colon; there was no evidence of metastasis to the bone marrow. Based on these 
findings, the patient received eight courses of combined chemotherapy, comprising cyclo-
phosphamide, doxorubicin, vincristine, and prednisolone regimen with rituximab (R-CHOP 
therapy), for 3 months postoperatively without adjuvant chemotherapy for the adenocarci-
noma of the colon. PET-CT performed after the chemotherapy course revealed that the extent 
of the hypermetabolic lesion (SUV:5.35) had reduced. A complete response was obtained, and 
the patient is alive and almost free of disease at the 4-year follow-up. 
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Discussion 

A collision tumor is a true coexistence of two malignant neoplasms that are histologically 
different, but are found in the same organ without an intermediate cell area. Such tumors con-
sist of components with differing histogenesis and tumorigenesis, representing a mosaic of 
two concurrent but independent tumors that “bumped” into one another. There exist few hy-
potheses that suggest the possible etiology of such tumors. 

One hypothesis is that two primary tumors arise in continuity through an accidental 
“meeting.” To date, however, there are no known common etiologic factors for the occurrence 
of both adenocarcinoma and malignant lymphoma in the colon. Another hypothesis is that the 
presence of the first tumor alters the microenvironment, triggering the development of the 
second adjacent tumor [3]. 

Although the formation of collision tumors is not well understood, theories explain their 
occurrence as follows: (1) simultaneous proliferation of two different cell lines, (2) common 
origin from a pluripotent cancerous stem cell that differentiates into two components, and (3) 
chance apposition of two unrelated tumors [4]. Meyer named such tumors based on the above 
stated theories as (1) collision tumor, (2) combination tumor, and (3) composition tumor. 
Thus, collision tumors are morphologically neighboring synchronous neoplasms that devel-
oped independently in latero-lateral territories within the same organ. However, it is difficult 
to predict the biological behavior of a collision tumor. Moreover, diagnosing a collision or syn-
chronous tumor preoperatively from a biopsy specimen and through image inspection is chal-
lenging. Molecular genetic analysis is of special importance in diagnosing collision tumors 
comprising poorly differentiated neoplasms, such as peripheral T-cell lymphomas and ana-
plastic carcinomas, when immunohistochemical findings are inconclusive. Therefore, collision 
tumors comprising large cell non-Hodgkin’s lymphomas and carcinomas might have been de-
tected more often if molecular genetic analysis was performed more extensively [5]. 

Collision tumors comprising colorectal adenocarcinoma and lymphoma are extremely 
rare, and only a few cases have been reported in the literature. A search for case reports pub-
lished from April 2004 to December 2019 in the Japan Medical Abstracts Society and PubMed 
databases using the keywords “collision tumor,” “adenocarcinoma in the colon,” and “malig-
nant lymphoma” yielded reports of 14 cases, including the present one (Table 2) [3–15]. 

We describe the common clinical characteristics observed on reviewing these reported 
cases (Table 2). The patients were aged between 62 and 81 years, and the male to female ratio 
was 10:2. The location of the collision tumor was varied: the most common sites were the 
ileocecal region and cecum (5 cases), followed by the sigmoid and recto-sigmoid colon (4 
cases), ascending colon (4 cases, including the present case), and the rectum (1 cases). The 
most common histologic subtype of the lymphoma was B-cell lymphoma (10 cases), followed 
by follicular lymphoma (3 cases), and others (1 cases). Among the 9 cases with data available 
on histopathologic staging of adenocarcinoma, 3 tumors were stage I, 2 were stage II, 3 were 
stage III, and 1 was stage IV. Most patients had symptoms associated with colorectal adeno-
carcinomas. 

The treatment of collision tumors (colorectal cancer and malignant lymphoma), the clin-
ical strategy involves surgical resection, chemotherapy, radiotherapy, or a combination of 
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these. The order of treatment can be a source of debate because it has not been established 
which tumor should be treated first. Evidence-based management according to long-term out-
comes is not well defined because of the rarity of these tumors [15]. The treatment protocol 
is usually decided after the surgical resection because of the difficulty in diagnosing such tu-
mors preoperatively. Our review of the literature showed that tumors in 2 cases were diag-
nosed macroscopically and those in 12 cases preoperatively; there was only 1 case in which 
diagnosis was made after chemotherapy (R-CHOP) [4]. In 13 cases, surgical resection was se-
lected as the initial course of treatment, while in 1 case, the patient underwent surgical resec-
tion after chemotherapy [15]. 

In the present case, we performed surgical resection because the preoperative diagnosis 
indicated a moderately differentiated adenocarcinoma of the colon. However, morphological 
and immunohistochemical findings showed simultaneous proliferation of two different cell 
lines in the biopsy specimen. The adenocarcinoma of the colon invaded the muscularis propria 
and serosa from the submucosa, while the adjacent serosa showed a highly diffuse prolifera-
tion of atypical cells with an irregular nuclear-to-cytoplasmic ratio. Subsequently, these tu-
mors were diagnosed as a collision tumor, and the patient received R-CHOP chemotherapy 
after surgery because of the stage I (T2N0M0) adenocarcinoma in the colon. 

In conclusion, in our case, the collision tumor comprising a primary malignant lymphoma 
and an adenocarcinoma in the ascending colon was found incidentally through postoperative 
molecular genetics and immunohistochemical analyses, thus highlighting the importance of 
these techniques in detecting collision tumors that can be challenging to diagnose in the clin-
ical environment. The treatment strategy of such tumors depends on preoperative findings, 
postoperative staging system, evaluation, and clinical difference of the involved tumors. 
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Fig. 1. Preoperative total colonoscopy. a, b Total colonoscopy detected a 20-mm-sized ulcerative mass in 

the ascending colon (black arrow), and a biopsy specimen from the mass revealed a moderately differen-

tiated adenocarcinoma of the colon. 

 

 

 

Fig. 2. Macroscopic findings. The specimen showed a long ulcerative mass with a diameter of 18 mm, a 

moderately differentiated adenocarcinoma of the colon which invaded the muscularis propria and serosa 

from the submucosa. 
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Fig. 3. Microscopic, morphological, and immunohistochemical findings. a A photograph of the specimen 

(hematoxylin and eosin [H&E] staining, original magnification 40×) shows evidence of a colliding lym-

phoma (lower) and moderately differentiated adenocarcinoma (upper). b H&E-stain of moderately differ-

entiated adenocarcinoma that invaded the muscularis propria and serosa from the submucosa (original 

magnification 100×). c H&E-stain of highly diffused proliferation of atypical cells with irregular nuclear-

to-cytoplasmic ratio was observed in the adjacent serosa (original magnification 100×); and cytoplasmic 

immunohistochemical positivity for B-cell marker cluster of differentiation 20 through; d immunochemical 

staining 20×, and e immunochemical staining 40×, for cluster of differentiation (CD) 20; f immunochemical 

staining 20×, and g immunochemical staining 40×, for CD79α; h immunochemical staining 20×, and i im-

munochemical staining 40×, for CD 3; j immunochemical staining 20×, and k immunochemical staining 40×, 

for B-cell lymphoma (Bcl)-2; l immunochemical staining 20×, and m immunochemical staining 40×, for Bcl-

6; n immunochemical staining 20×, and o immunochemical staining 40×, for Epstein Barr virus nuclear 

antigen2. 

 

 

 

 
Table 1. Laboratory findings 

      
      
Peripheral blood  Blood chemistry  Serological tests 

        
        
WBC 5,100/μL  TP  7.7 g/dL  CRP 0.49mg/dL 

RBC   490×104/μL  Alb  4.4 g/dL  HBsAg (－) 

Hb  11.0 g/dL  T-Bil  0.6 m g/dL  HBsAb (－) 

Hct  35.7%  AST   55 U/L  HCVAb (－) 

Plt  26.7×104/μL  ALT   46 U/L  Coagulation  

   ALP  243 U/L  PT 14.0 s 

   γ-GTP  212 U/L  PT-INR 1.26 

   LDH  214 U/L  APTT 48.5 s 

   BUN    13 mg/dL  Others  

   Cre 0.91 mg/dL  CEA 1.6 ng/mL 

   Na  141 mEq/L  CA19-9 2 U/mL 

   K  4.2 mEq/L    

   Cl  105 mEq/L    

   CPK   18 U/L    

        
        
Routine blood test showed that the hemoglobin level was 11.0 g/dl, hematocrit level was 35.7%, lactate 

dehydrogenase (LDH) level was 214 U/L. The remainder of the hematologic parameters was within the 

normal range, including serum carcinoembryonal antigen (CEA) level (1.6 ng/dL) and carbohydrate 

antigen 19-9 level (2.0 U/mL). 
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Table 2. A search for case reports published from April 2004 to December 2019 in the Japan Medical Ab-

stracts Society and PubMed databases* 
          
          
Author Year  Age/ 

sex 
Lo-cation Morphology Morphology Diagnosis Chemotherapy Stage Outcome 

          
          
Minato [6] 2004 80/M A DLBCL Poorly Micro none pT2N0M0 dead 
Amano [7] 2005 69/M A Well DLBCL Micro not applicable not applicable not applicable 
Sasaki [8] 2010 62/M C Adeno FL Micro R-CHOP→mFOLFOX6 pT3N0M0 alive 
Tokoro [9] 2010 70/M Ra Moderately DLBCL Micro none pT3N0M0 dead 
Eshra [10] 2010 not applica-

ble 
A Moderately FL Micro not applicable not applicable not applicable 

Shigeno [3] 2011 76/F C Adeno DLBCL Micro not applicable pT3N1M0 not applicable 
Chang [11] 2011 not applica-

ble 
C Adeno DLBCL Macro not applicable not applicable not applicable 

Lee [12] 2012 79/F C Poorly AITL Micro not applicable not applicable not applicable 
Lin [5] 2014 81/M S Moderately DLBCL Micro mFOLFOX6 pT3N1aM1 alive 
Sathya [4] 2014 77/M S Poorly high grade BCL Macro chemotherapy not applicable alive 
Kus [13] 2016 73/M C Moderately FL Micro FOLFOX4→R-CHOP pT3N1M0 alive 
Soto [14] 2018 79/M Rs Moderately DLBCL Micro R-CHOP→FOLFOX4 pT3N2aM0 alive 
Kim [15] 2019 62/M Rs Moderately DLBCL Macro R-CHOP→FOLFOX4 pT2N0M0 alive 
Our case 2020 78/M A Moderately DLBCL Micro R-CHOPx8 pT2N0M0 alive 
          
          
*°The following keywords were used: “collision tumor,” “adenocarcinoma in the colon,” and “malignant lymphoma” yielded reports of 14 cases including the 
present one. A, ascending colon; C, cecum; S, sigmoid colon; T, transverse colon; R, rectum; Adeno, adenocarcinomas; Well, well differentiated adenocarcinomas; 
Moderately, moderately differentiated adenocarcinomas; Poorly, poorly differentiated adenocarcinomas; DLBCL, diffuse large B-cell lymphoma; FL, follicular 
lymphoma; FOLFOX, oxaliplatin chemotherapy with leucovorin and 5‐uorouracil; R-CHOP, cyclophosphamide, doxorubicin, vincristine, prednisolone regimen 
with rituximab. 
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