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Abstract
We report a unique case of intramucosal carcinoma in 
a tubulovillous adenoma arising from a single divertic-
ulum. Endoscopic mucosal resection (EMR) was carried 
out successfully and completely with the assistance of 
laparoscopy. A 71-year-old man was admitted to our 
hospital because of melena and anemia. Emergent 
colonoscopy showed diverticulosis in the right-sided 
colon. However, endoscopy could not exactly detect 
the bleeding site. A flat elevated polyp was found 
within a single diverticulum located in the descending 
colon and diagnosed as an intramucosal carcinoma, as 
magnifying chromoendoscopy revealed a type Ⅳ pit 
pattern. As his diverticular bleeding repeated, a right-
sided hemicolectomy was decided for treatment, the 
polyp within the diverticulum was also completely re-
moved by EMR with the assistance of laparoscopy. Al-
though a colonic perforation was detected immediately 
after EMR, the perforation was closed with endoclips 
intraluminally and also repaired laparoscopically from 
the serosal side. Histologically, the resected lesion was 
an intramucosal well-differentiated adenocarcinoma 
and the surgical margin was free of tumor.
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INTRODUCTION
Colonic neoplasia can arise from the normal mucosa near 
or within a diverticulum. Adenoma or adenocarcinoma 
located within a diverticulum is, however, a very rare phe-
nomenon and only sporadic cases have been reported to 
date[1-8]. The reported cases are often cases of  advanced 
cancers and could only be diagnosed postoperatively. 
Therefore, the association of  adenoma or early cancer with 
a diverticulum is exceptionally rare[3,4,6-8]. We herein describe 
a case of  intramucosal carcinoma in a tubulovillous ad-
enoma developed in a colonic diverticulum, which could be 
correctly diagnosed by magnifying chromoendoscopy and 
was subsequently treated by endoscopic mucosal resection 
(EMR) with the assistance of  laparoscopy. 

CASE REPORT
A 71-year-old man was admitted to our hospital be-
cause of  melena and anemia. Emergent colonoscopy 
showed diverticulosis in the right-sided colon. However, 
endoscopy could not definitely detect the bleeding source. 
Additionally, colonoscopy showed a single diverticulum in 
the descending colon, and a flat elevated polyp, 15 mm in 
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diameter, within the diverticulum (Figure 1A). Magnifying 
chromoendoscopy using 0.4% indigo-carmine dye spray-
ing revealed a type Ⅳ pit pattern according to Kudo’s  
classification (non-invasive pattern according to Fujii’s 
classification)[9,10] (Figure 1B). Therefore, an endoscopic 
diagnosis of  intramucosal carcinoma was established, and 
endoscopic resection was thus considered as the first line 
treatment. As his diverticular bleeding repeated, which 
could not be managed endoscopically, multiple blood 
transfusions were thus needed. Right hemicolectomy 
was decided for treatment. During laparoscopically as-
sisted right hemicolectomy, EMR was also performed 
to remove the polyp within the diverticulum located in 
the descending colon. Glycerol was first injected into the 
submucosal layer to lift the polyp well (non-lifting sign 
negative), and subsequently EMR was successfully carried 
out. After EMR, a pin-hole perforation was detected en-
doscopically and laparoscopically (Figure 1C). Metal clips 
were used endoscopically to close the perforation which 
was also repaired laparoscopically. Magnifying chromo-
endoscopy of  the removed lesion disclosed no neoplastic 
lesions at the surgical lateral margin (Figure 1D). The 
patient developed anal bleeding 6 d after surgery, and an 
urgent colonoscopy revealed bleeding at the anastomotic 
site of  right hemicolectomy but not at the EMR site, and 
the bleeding was successfully stopped with metal clips. 
Histologically, the removed polyp was an intramucosal 
well-differentiated adenocarcinoma in a tubulovillous 
adenoma. No adenoma and adenocarcinoma were found 

at the lateral and vertical margin of  the removed lesion. 
No muscle layer was identified in the removed lesions on 
histology.

DISCUSSION
Cancer arising from diverticula may be diagnosed at the 
advanced stage despite its small size. As colonic diver-
ticula lack of  muscular coats, and thus cancer can more 
easily extend into the serosal surface than that arising 
from the normal mucosa apart from the diverticulum[7]. 
We performed EMR to remove this lesion, as magnify-
ing chromoendoscopy provided an endoscopic diagnosis 
of  an intramucosal lesion. It is commonly accepted that 
colorectal cancers limited within the mucosal layer do 
not carry risks of  lymph node metastasis and therefore 
are good candidates for endoscopic resection. Therefore, 
to avoid unnecessary surgery or endoscopic treatment, 
it is important to endoscopically evaluate the invasion 
depth of  colorectal cancers before removal. The mu-
cosal crypt patterns have been reported to be closely 
related to the histology and are helpful in endoscopic 
diagnosis by magnifying chromoendoscopy[9,10].

Histologically, diverticula have a characteristically thin 
wall without muscular layer. Surgical treatment is, there-
fore, recommended even for mucosal cancer or adeno-
matous polyp near or within a diverticulum, as colonic 
perforation may easily occur after endoscopic resection 
for such lesions. As anticipated, our case developed  
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Figure 1  Colonoscopy and magnifying chromoendoscopy. A: Colonoscopy showing a single diverticulum in the descending colon and a flat elevated polyp  
(15 mm in diameter) within the diverticulum; B: Magnifying chromoendoscopy using 0.4% indigo-carmine dye spraying revealing a type Ⅳ pit pattern according to Kudo’s  
classification; C: Endoscopy showing a pin-hole perforation immediately after endoscopic mucosal resection (EMR); D: Magnifying chromoendoscopy displaying 
negative neoplastic changes in the removed lesion.
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a colonic perforation immediately after EMR. Iatro-
genic perforation is one of  the most serious potential 
complications of  colonoscopy[11]. Treatment strategies 
for colonic perforation include non-operative manage-
ment with or without endoscopic closure, laparoscopic 
repair, and open surgery. EMR was performed for this 
case in our department with the assistance of  laparos-
copy to treat the diverticular bleeding in the right-sided 
colon[11,12]. Therefore, the perforation site of  this case 
was first closed with endoclips intraluminally and there-
after repaired laparoscopically from the serosal side. In 
our opinion, this kind of  pin-hole perforation can be 
managed only endoscopically with endoclips, and we 
would have tried EMR without laparoscopic assistance 
if  there was no uncontrolled diverticular bleeding.

In conclusion, intramucosal cancer in a tubulovil-
lous adenoma developed within a diverticulum can be 
correctly diagnosed by magnifying chromoendoscopy 
and successfully treated with minimally invasive surgery 
including EMR with the assistance of  laparoscopy.
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