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Abstract 

Generally, lesions of rectal neuroendocrine tumors (NETs) 10 mm or smaller are less malig-

nant and are indicated for endoscopic therapy. However, the vertical margin may remain 

positive after conventional endoscopic mucosal resection (EMR) because NETs develop in a 

way similar to submucosal tumors (SMTs). The usefulness of EMR with a ligation device, 

which is modified EMR, and endoscopic submucosal dissection (ESD) was reported, but no 

standard treatment has been established. We encountered 2 patients in whom rectal NETs 

were completely resected by combined dissection and resection of the circular muscle layer 

using the ESD technique. Case 1 was an 8-mm NET of the lower rectum. Case 2 was NET of 
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the lower rectum treated with additional resection for a positive vertical margin after EMR. In 

both cases, the circular muscle layer was dissected applying the conventional ESD technique, 

followed by en bloc resection while conserving the longitudinal muscle layer. No problems 

occurred in the postoperative course in either case. Rectal NETs are observed in the lower 

rectum in many cases, and it is less likely that intestinal perforation by endoscopic therapy 

causes peritonitis. The method employed in these cases, namely combined dissection and 

resection of the circular muscle layer using the ESD technique, can be performed relatively 

safely, and it is possible to ensure negativity of the vertical margin. In addition, it may also be 

useful for additional treatment of cases with a positive vertical margin after EMR. 

 © 2016 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Neuroendocrine neoplasms are composed of cells with a neuroendocrine phenotype. 
The 2010 WHO classification distinguishes between well-differentiated and poorly differen-
tiated neoplasms. All well-differentiated neoplasms are called neuroendocrine tumors 
(NETs), and all poorly differentiated neoplasms are termed neuroendocrine carcinomas. 

Approximately 10–15% of all NETs occur in the rectum [1]. Rectal NETs <10 mm in size 
have a very low risk of lymph node metastasis. Thus, 10-mm or smaller lesions were endo-
scopically resected in many case reports. However, the vertical margin remains positive 
after conventional endoscopic therapy because NETs develop in a submucosal tumor (SMT)-
like way, for which circumferential submucosal incision prior to endoscopic mucosal resec-
tion (EMR), EMR using a cap-fitted endoscope, and EMR with a ligation device (EMR-L) have 
been devised [2–4]. The usefulness of endoscopic submucosal dissection (ESD) has also re-
cently been reported [5–7], but no standard treatment has been established. 

We completely resected rectal NETs by the combined dissection and resection of the cir-
cular muscle layer using the ESD technique in 2 patients to ensure negativity of the vertical 
margin. 

Case Presentations 

Case 1 was a female patient in her 50s. She consulted a physician for positive fecal occult 
blood, and an 8-mm SMT slightly more yellowish than the surrounding mucosa was present 
in the lower rectum (Fig. 1a). NET classified as G1 was diagnosed on biopsy, and the patient 
was referred to our hospital. Resection by ESD using an electric knife (Dual Knife; Olympus, 
Tokyo, Japan) was tried. To achieve negative vertical margin, dissection was advanced to the 
circular muscle layer right below the tumor, and en bloc resection was performed. No perfo-
ration occurred because the longitudinal muscle layer was conserved (Fig. 1b, Fig. 1c). On 
histopathological examination, the tumor was a 10 × 8-mm G1 NET, and no lymphatic or 
venous invasion was noted (Fig. 1d, Fig. 1 e). Since the tumor and muscle layer were located 
closely, the negative resected margin could be achieved by resection of the circular muscle 
layer (Fig. 1f). In the postoperative course, no elevation of inflammatory reaction was de-
tected on blood testing, and rectal perforation did not occur. The patient was discharged on 
the 3rd hospital day. 

Case 2 was a male patient in his 60s. EMR was performed for a rectal polyp by a physi-
cian. The lesion measured 8 mm and was diagnosed as G1 NET on histopathological exami-
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nation. No lymphatic or venous invasion was observed, but the lateral and vertical margins 
were positive. Thus, the patient was referred to our hospital for additional treatment. On 
endoscopy, a white scar following EMR was present in the lower rectum (Fig. 2a). Marking 
was applied around the scar using an electric knife (Dual Knife; Olympus) (Fig. 2b). Since the 
vertical margin was positive, dissection was advanced to the circular muscle layer right be-
low the scar, followed by en bloc resection. The longitudinal muscle layer was conserved 
(Fig. 2c, Fig. 2d). On histopathological examination, residual tumor was present, and com-
bined resection of the circular muscle layer was performed (Fig. 2e, Fig. 2f). In the postoper-
ative course, only a mild inflammatory reaction was detected on blood testing. No rectal 
perforation occurred, and the patient was discharged on the 2nd hospital day. 

Discussion 

Findings suggesting NETs include (1) a tumor diameter larger than 10 mm; (2) infiltra-
tion in the muscle layer or deeper (muscular layer invasion); (3) surface concavity (central 
depression), and (4) lymphatic and venous invasion [8]. The tumor diameter is most strong-
ly correlated with the lymph node metastasis rate. Malignancy is low when the tumor diame-
ter is 10 mm or smaller, for which endoscopic therapy is frequently selected [8]. 

Histologically, NETs are basal mucosa-derived tumors (arising from the deep mucosal 
layer) and grow into the proper mucosal and submucosal layers. Therefore, the vertical 
margin may remain positive after conventional EMR, for which the usefulness of modified 
EMR to achieve a negative vertical margin has been reported [2–4]. In EMR-L, the base of 
NET is ligated with a rubber band (band ligation), and the lesion is cut below the rubber 
band. The treatment time is short, and a high complete resection rate can be achieved [3, 4]. 
The outcome of the recently introduced ESD is also favorable, and a high complete resection 
rate has been reported, but the vertical margin remains positive on histopathological exami-
nation in a considerable number of cases [2, 5, 6]. 

Generally, when the vertical margin is positive after endoscopic resection, additional 
surgical resection is considered necessary, but it may be over therapy with colostomy risk 
for less malignant NETs with a tumor of 10 mm or smaller. In addition, the prognosis of 
NETs that are 10 mm or smaller is favorable even tough lymphatic and venous invasion is 
observed [5, 9]. Therefore, even if the vertical margin is positive, local excision is useful for 
additional treatment, and intestinal resection accompanied by lymph node dissection is not 
useful. For local excision, transanal endoscopic microsurgery and minimally invasive 
transanal surgery were reported as safe and low-invasive treatment methods [10]. However, 
these techniques require specific skills and devices because they are surgical treatments. 

The ESD skill is necessary to resect tumors with combined dissection and resection of 
the circular muscle layer using the ESD technique, but no other specific device is necessary 
and it can be applied within the range of endoscopic therapy. Its application is limited to the 
lower rectum with a low risk of perforation-induced peritonitis, but it is a low-invasive 
treatment method capable of ensuring negative vertical margin. 

EMR-L and ESD are useful to treat NETs with a tumor diameter of 10 mm or less, but it 
may be desirable to regard EMR-L as the first choice because of its simple technique. Accord-
ingly, the method with combined dissection of the circular muscle layer using the ESD tech-
nique introduced by us may be an option for additional treatment of vertical margin-positive 
cases after treatment of rectal NETs with EMR. 
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Fig. 1. Endoscopic and histopathological findings of Case 1. a An 8-mm SMT was present in the lower rec-

tum on endoscopy. b Combined resection was applied only to the circular muscle layer in ESD, followed by 

en bloc resection. The longitudinal muscle layer (arrows) was conserved. c The excised tumor size was 10 

× 8 mm. d Cells containing a round nucleus and pale cytoplasm in a ribbon-like arrangement were ob-

served on histological examination (high-power field, HE staining). e The Ki-67 index was ≤2%, being G1 

(high-power field, Ki67 staining). f The tumor advanced to the submucosal layer, and the circular muscle 

layer (below the broken line) was concomitantly resected (low-power field, HE staining). SMT, submucosal 

tumor; ESD, endoscopic submucosal dissection. 
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Fig. 2. Endoscopic and histopathological findings of Case 2. a An 8-mm scar after EMR was noted in the 

lower rectum on endoscopy. b Marking was applied around the lesion. c Combined resection was applied 

to the circular muscle layer in ESD, followed by en bloc resection. The longitudinal muscle layer (arrows) 

was conserved. d The excised specimen measured 27 × 15 mm. e Fibrosis of the submucosal layer was 

noted, and tumorous lesion was present (square). Combined resection of the circular muscle layer (below 

the broken line) was performed (low-power field, HE staining). f Residual tumorous lesion was present 

with the diameter of 500 μm (square) (high-power field, HE staining). EMR, endoscopic mucosal resection; 

ESD, endoscopic submucosal dissection. 
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