
A comparison of endoscopic treatments in rectal carcinoid tumors

Hyun Joo Lee1 • Seong Beom Kim1
• Cheol Min Shin1 • A. Young Seo1,2 •

Dong Ho Lee1 • Nayoung Kim1
• Young Soo Park1 • Hyuk Yoon1

Received: 16 April 2015 / Accepted: 17 October 2015 / Published online: 30 October 2015

� Springer Science+Business Media New York 2015

Abstract

Background Various endoscopic techniques for rectal

carcinoid tumors have been developed recently. In this

study, we compared the outcomes of conventional endo-

scopic mucosal resection (EMR), strip biopsy, and EMR

after circumferential precutting (EMR-P).

Methods From March 2004 to July 2014, the medical

records of 188 patients (190 rectal carcinoid tumors) who

were treated with an endoscopic procedure for rectal car-

cinoid tumors were investigated retrospectively. The

characteristics of the patients and tumors, the selection of

the treatment method, the rate of complete resection, and

the rate of complications were analyzed retrospectively.

Results Forty-seven, 75 and 68 cases of EMR, strip

biopsy and EMR-P were performed, respectively. The

mean procedure time was not significantly different

between the EMR, strip biopsy and EMR-P cases (5.6, 6.5

and 7.4 min, respectively, P = 0.119). En bloc resection

was achieved in most of the cases (97.8, 98.7 and 95.5 % in

the EMR, strip biopsy and EMR-P cases, respectively).

However, histologic examination showed positive lateral or

deep resection margins in 57 out of 190 cases (30.0 %).

Multivariate analysis showed that the strip biopsy and

EMR-P methods were independent factors for pathologic

complete resection (negative in both lateral and deep

resection margins), with odds ratios for margin involve-

ment of 0.20 and 0.43 with 95 % confidence intervals from

0.08 to 0.47 and 0.19 to 0.96, respectively. In all the fol-

low-up cases (81 of 190, 42.6 %), no local recurrence or

distal metastasis was found.

Conclusions Compared to conventional EMR, strip

biopsy and EMR-P had a lower risk of incomplete resec-

tion. The procedure time and complication rate did not

differ between the three groups, and no recurrence was

detected during the follow-up period. Strip biopsy and

EMR-P are safe and effective methods for the treatment of

rectal carcinoid tumors.

Keywords Rectal carcinoid tumor � Endoscopic mucosal

resection � Two-channel EMR � EMR after circumferential

precutting (EMR-P)

Rectal carcinoid tumors are one of the most common neu-

roendocrine tumors found in the gastrointestinal tract [1].

Recently, the incidence of rectal carcinoid tumors has

increased due to the increase in detection from widespread

colonoscopy screening. Most of the rectal carcinoid tumors

are small in size [2]. Rectal carcinoid tumors smaller than

10 mm in size have a low risk of lymph node or distant

metastasis [3–5]. Rectal carcinoid tumors that are detected

early on are good candidates for endoscopic resection [4, 6, 7].

There are several methods that can be used in the

resection of rectal carcinoid tumors, including conventional

endoscopic mucosal resection (EMR), modified EMR such

as endoscopic mucosal resection using a cap (EMR-C) and

endoscopic mucosal resection after circumferential pre-

cutting (EMR-P) [8].
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Recently, the endoscopic submucosal dissection (ESD)

method has been widely adopted by many centers, and its

use in the resection of rectal carcinoid tumors is increasing

[9]. ESD is a very attractive method in terms of its high

rates of en bloc and complete resection [10–16]. On the

other hand, ESD has a high risk of complications, espe-

cially when the endoscopist is not well trained. Moreover,

in Korea, the use of the IT-knife in the ESD procedure for

rectal lesions is not covered by the national health insur-

ance, so there are some limitations in performing ESD in

rectal carcinoid tumors.

In this study, we compared conventional EMR, strip

biopsy and EMR-P to determine which one is the most

efficient in achieving the complete resection of rectal car-

cinoid tumors. We compared retrospectively the outcomes

of the three different resection methods and their compli-

cation rates and procedure times.

Materials and methods

Patients

The records of 188 patients (190 lesions) with rectal car-

cinoid tumors who were treated with an endoscopic pro-

cedure in a tertiary medical center from March 2004 to July

2014 were reviewed retrospectively. The characteristics of

the patients and tumors, the selection of the treatment

method, the rate of complete resection and the rate of

complications were analyzed. The study protocol was

defined in accordance with the Declaration of Helsinki and

was approved by the Institutional Review Board (IRB) of

the Seoul National University Bundang Hospital (IRB No.

B-1504-294-114).

Endoscopic techniques

The resection of rectal carcinoid tumors was performed

with one of the following methods: EMR or strip biopsy or

EMR-P. The majority of the endoscopic procedures (178 of

the 190, 93.7 %) were done by four experienced, expert

endoscopists: endoscopist A (80 cases), B (39 cases), C (33

cases) and D (26 cases). The method used for resection was

chosen depending on the personal preference of the

endoscopist.

EMR

A single-channel endoscopy (CF-H260, Olympus Co,

Tokyo, Japan) was used for the EMR of rectal carcinoid

tumors. An indigo-carmine-mixed hypertonic saline solu-

tion (1 cc of epinephrine added to 100 cc of 0.9 % normal

saline with a small amount of indigo-carmine) was injected

into the submucosal layer to lift it off the muscle layer.

After the submucosal layer was lifted off the muscle layer,

the lesion was snared (with an asymmetrical polypectomy

snare, MTW-Endoskopie, Wesel, Germany) and resected

with an Endocut Q current generated with a VIO300D

electrosurgical unit (ERBE, Tuebingen, Germany) (Fig. 1).

EMR-P

A submucosal cushion under the tumor was made by

injecting an indigo-carmine-mixed hypertonic saline solu-

tion (1 cc epinephrine added to 100 cc of 0.9 % normal

saline with a small amount of indigo-carmine) with the

same single-channel endoscopy (CF-H260, Olympus Co,

Tokyo, Japan) used for EMR. Then, a circumferential

incision (precutting) was made 5–10 mm away from the

tumor with the tip of the same snare used in the conven-

tional EMR (asymmetrical polypectomy snare, width

X = 25 mm, MTW-Endoskopie, Wesel, Germany). The

flex knife and IT-knife were not used in this procedure.

Next, the tumor was anchored with the snare at the mucosal

incision site and finally resected. The devices used in

EMR-P were not different from the devices used in con-

ventional EMR (Fig. 2).

Strip biopsy

A two-channel endoscope (GIF-2T 290, Olympus Co,

Tokyo, Japan) was used for the strip biopsy. The carcinoid

tumor was cushioned with the same injection fluid used in

EMR and EMR-P and then lifted with grasping forceps.

Once grasped, the tumor lesion was snared and resected

with the same snare used in the conventional EMR (an

asymmetrical polypectomy snare, width X = 25 mm,

MTW-Endoskopie, Wesel, Germany) through a separate

channel of the two-channel endoscope (Fig. 3).

Evaluation of the pathology, procedure time

and complications from the procedures

All the specimens were examined by an experienced

pathologist for histopathologic type, size, depth of inva-

sion, lymphovascular invasion, differentiation, deep

resection margin and lateral resection margin. En bloc

resection means the lesion was resected in one piece, and

complete resection means an en bloc resection with nega-

tive deep and lateral margins with no lymphovascular

involvement. The procedure time was defined as the time

from submucosal injection to total resection of the tumor.

Immediate and delayed bleeding or perforation was con-

sidered a complication related to the procedure.
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Statistical analysis

Means were reported with standard deviations. Student’s

t test was conducted for continuous variables, and Chi-

square test was used to calculate categorical variables.

Univariate analysis was done to identify variables that

affect the complete resection rate, and multivariate logistic

regression method was used for the prediction of complete

resection. A p value of\0.05 was considered statistically

significant. SPSS version 19.0 for windows (SPSS Inc.,

Chicago, IL, USA) was used for all statistical analyses.

Results

From March 2004 to July 2014, the medical records of 188

patients (190 rectal carcinoid tumors) who were treated

with an endoscopic procedure for a rectal carcinoid tumor

were investigated retrospectively. We performed 47, 75

and 68 cases of EMR, strip biopsy and EMR-P, respec-

tively. The clinical characteristics of the patients in the

three groups are presented in Table 1. The mean age was

47.4 years (range 28–78 years), and the number of male

patients was 115 (60.5 %). The mean tumor size was

Fig. 1 Conventional EMR. Submucosal injection of indigo-carmine-mixed hypertonic saline under the tumor (A, B), and then snaring (C) and
cutting of the tumor using electrosurgical unit (D)

Fig. 2 EMR after circumferential precutting (EMR-P). Making of a

submucosal cushion under the tumor (A), then circumferential

incision (precutting) 5–10 mm away from the tumor, with the tip of

the same snare used in the conventional EMR (asymmetrical

polypectomy snare, MTW-Endoskopie, Wesel, Germany). The flex

knife and IT-knife were not used in this procedure. B Next, anchor the

snare around tumor at the mucosal incision site and finally resect the

tumor (C, D). This method does not need any additional device

compared with conventional EMR

Fig. 3 Strip biopsy. The tumor was cushioned (A), lifted with grasping forceps and finally snared and resected through separate channels of a

double-channel endoscope (B–D)
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5.1 ± 2.4 (1.0–14.0) mm, and the mean distance from the

anal verge was 7.0 ± 3.2 (1.0–22.0) cm. The three groups

did not differ in gender, age and tumor size but differed in

tumor location (distance from the anal verge) and in the

ratio of incomplete resection (positive in either lateral or

deep resection margin). The mean procedure time was 5.6,

6.5 and 7.4 min for EMR, strip biopsy and EMR-P,

respectively, which did not differ significantly among the

three groups (P = 0.119, Fig. 4A). Endoscopic en bloc

resection was achieved in most of the cases (97.8 % in

EMR, 98.7 % in strip biopsy and 95.5 % in EMR-P).

However, histologic examination showed incomplete

resection in 57 out of 190 cases (30.0 %, Fig. 4B, C). The

rate of histopathologic complete resection in EMR, strip

biopsy and EMR-P was 51.1, 82.7 and 69.4 %, respectively

(P = 0.002).

Univariate analysis showed that male gender and

resection technique influenced the complete resection of a

carcinoid tumor (Table 2). There was no significant dif-

ference in the margin status between the four major oper-

ators (P[ 0.05). Compared to EMR, strip biopsy and

EMR-P were independent factors of complete resection

with adjusted odds ratios (ORs) of 0.20 and 0.43, and 95 %

confidence intervals (CIs) for margin involvement of

0.08–0.47 and 0.19–0.96, respectively (P\ 0.001,

Table 3).

There were no perforations or acute bleeding that

required an emergency operation. However, delayed

bleeding occurred in two patients: one in the EMR group

and one in the strip biopsy group. All bleeding cases were

controlled with conservative treatment.

Follow-up data were available for 81 of the 190

(42.6 %) patients: 25 of the 47 (53.2 %) in the EMR group,

34 of the 75 (45.3 %) in the strip biopsy group and 22 of

the 68 (32.4 %) in the EMR-P group. Endoscopic exami-

nations and CT scans showed that there were no local

recurrences or metastasis in any of the patients in any of the

groups during a median follow-up period of 12.1 months

(range 3.7–55.3 months).

Discussion

The incidence of rectal carcinoid tumors is rising due to the

increase in detection from widespread colonoscopy

screening. Most of the carcinoid tumors are found in a

small sized, asymptomatic state during endoscopic

screening [2]. Rectal carcinoid tumors confined to the

submucosal layer and a size\10 mm in diameter without

atypical features and lymphovascular invasion are known

to have a low risk of metastasis [3–5]. These tumors can be

managed by endoscopic resection [4, 6, 7].

Table 1 Characteristics of the

patients and comparison of

clinical outcomes among the

conventional EMR, strip biopsy

and EMR-P groups

EMR Strip biopsy EMR-P P value�

(n = 47) (n = 75) (n = 68)

Age, mean ± SD (years) 49.3 ± 9.8 47.4 ± 10.0 46.0 ± 11.2 0.253

Female gender, n (%) 16 (34.0) 33 (44.0) 26 (38.2) 0.531

Distance from anal verge (cm) 7.6 ± 2.8 7.5 ± 3.6 6.2 ± 2.8 0.017

Tumor size, mean ± SD (mm) 5.1 ± 2.7 4.8 ± 2.0 5.5 ± 2.5 0.306

Morphology, n (%)

Is 39 (83.0) 70 (94.6) 59 (86.8) 0.155

Isp 7 (14.9) 4 (5.4) 9 (13.2)

Ip 1 (2.1) 0 (0.0) 0 (0.0)

Ulcer, n (%) 0 (0.0) 0 (0.0) 4 (5.9) 0.027

Operative time, mean ± SD (min) 5.6 ± 5.2 6.5 ± 3.9 7.4 ± 4.9 0.119

En bloc resection, n (%) 45 (97.8) 74 (98.7) 64 (95.5) 0.495

Delayed bleeding, n (%) 1 (2.1) 1 (1.3) 0 (0.0) 0.522

Positive resection margin, n (%)

Negative 24 (51.1) 62 (82.7) 47 (69.1) 0.002

Lateral margin positive only 1 (2.0) 3 (4.0) 4 (5.9)

Deep margin positive only 18 (38.3) 7 (9.3) 10 (14.7)

Both margin positive 4 (8.5) 3 (4.0) 7 (10.3)

EMR endoscopic mucosal resection, EMR-P endoscopic mucosal resection after circumferential precutting,

Is Type 0-I sessile polyp, Isp Type 0-I sessile-pedunculated polyp, Ip Type 0-I pedunculated polyp (ac-

cording to Paris classification)
� P values for continuous variables were calculated using Student’s t test and p values for categorical

variables were calculated using Chi-square test. Bold style indicates statistical significance
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There are several endoscopic techniques that can

achieve complete resection of rectal carcinoids. These

include conventional EMR, endoscopic mucosal resection

using band ligation (EMR-L), EMR-C, strip biopsy and

ESD [8]. Many studies have compared the rate of complete

resection of these modalities and their associated compli-

cations [8, 17–21]. Most of them [modified EMR (EMR-C

and EMR-L) or ESD] have shown a superiority over the

conventional EMR method in terms of the histologically

complete resection rate.

Recently, ESD has become a familiar procedure at many

centers, and the ESD technique is now widely used in many

colorectal endoscopic resection procedures. ESD is also

becoming a popular procedure in the endoscopic resection

of rectal carcinoid tumors [9]. There have been many

reports emphasizing the high success rate of en bloc and

complete resection with the ESD procedure [10–16]. In one

prospective study, compared with EMR, ESD resulted in a

higher histologically complete resection rate (90.3 vs.

71.0 % for ESD and EMR, respectively, P = 0.035) and

had a similar complication rate (P[ 0.05) [13]. A recent

meta-analysis showed that ESD is a better treatment

modality than that of EMR for rectal carcinoid tumors in

terms of the complete resection rate (complete resection

Fig. 4 Comparison of the

endoscopic treatment methods

for rectal carcinoid tumors.

Operative time did not differ

significantly in the three groups

(EMR, strip biopsy, EMR-P

group) (A). Lateral resection
margin involvement rate was

not significantly different

between three groups (B). Deep
resection margin involvement

rate was different between three

groups (P\ 0.001 for EMR vs.

strip biopsy, P = 0.008 for

EMR vs. EMR-P, C)
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rate of 52–84.6 % in the EMR group and 77.8–100 % in

the ESD group) [11]. However, the ESD technique is more

difficult to learn than that of conventional EMR, and if the

endoscopist is not well skilled, there could be a higher

chance for complications. Moreover, in Korea, using the

IT-knife in rectal carcinoid resection is not covered by the

national health insurance, which limits the adoption of the

ESD procedure in the treatment of rectal carcinoid tumors.

In such circumstances, performing an effective resection of

rectal carcinoid tumors with the EMR technique is

inevitable.

In this study, we compared three different EMR methods

to determine which one would be the best to treat early

rectal carcinoid tumors: conventional EMR, EMR-P and

strip biopsy. EMR-P and strip biopsy were effective

treatment modalities without any severe complications.

Our results show that there was no significant difference

between conventional EMR and strip biopsy and EMR-P in

terms of the procedure time, procedure-related complica-

tions and success rate for en bloc resection (all P[ 0.05,

Table 1). In addition, both strip biopsy and EMR-P were

superior to conventional EMR in terms of the pathologic

complete resection rate (OR 0.20, 95 % CI 0.08–0.47

comparing strip biopsy with EMR; OR 0.43, 95 % CI

0.19–0.96 comparing EMR-P with EMR, Table 3).

According to our data, there was neither local recurrence

nor distant metastasis during the follow-up, regardless of

the procedure techniques used, which was consistent with

other previous studies.

Although ESD seems to be a highly effective technique

to achieve en bloc and complete resection, our study shows

that modified EMR such as EMR-P and strip biopsy also

have reliable success rates for en bloc and complete

resection. Several studies have insisted that modified EMR

techniques are easier and safer than that of ESD and that

they are not inferior to ESD in terms of the complete

resection rate [17, 19, 22, 23]. For example, in one study,

the complete resection rates in the ESD and EMR-L groups

were 80.6 % (25 of 31) and 82.8 % (24 of 29), respectively

(P = 0.833) [19]. Similarly, another study reported that the

complete resection rate was 84.6 % (22 of 26) for strip

biopsy and 77.8 % (7 of 9) for ESD [17]. Recently, one

meta-analysis reported that modified EMR is as efficient as

ESD [21]. However, all the studies included in this meta-

analysis were retrospective ones with small sample sizes,

and the quality of the studies was relatively low. Addi-

tionally, there was heterogeneity between the studies which

could influence the results. Therefore, further studies are

necessary to clarify this issue.

There was no difference in the complete resection rate

between the operators; however, their preference was

Table 2 Univariate analysis for influencing positive resection margin of carcinoid tumor

Complete resection (n = 133) Incomplete resection (n = 57)� OR (95 % CI) P value

Age, mean ± SD (years) 46.9 ± 10.8 48.3 ± 9.5 1.01 (0.98–1.04) 0.420

Male gender, n (%) 87 (65.4) 28 (49.1) 0.51 (0.27–0.96) 0.037

Tumor size, mean ± SD (mm) 4.9 ± 2.4 5.6 ± 2.3 1.12 (0.98–1.27) 0.090

Sessile morphology (Is), n (%) 118 (89.4) 50 (87.7) 0.85 (0.32–2.23) 0.737

Distance from the anal verge (cm) 7.1 ± 3.2 6.8 ± 3.2 0.97 (0.88–1.07) 0.531

Resection technique, n (%)

EMR 24 (51.1) 23 (48.9) 1 (reference)

Strip biopsy 62 (82.7) 13 (17.3) 0.22 (0.10–0.50) <0.001

EMR-P 47 (69.1) 21 (30.9) 0.47 (0.22–1.01) 0.052

EMR endoscopic mucosal resection, EMR-P endoscopic mucosal resection after circumferential precutting, OR odds ratio, CI confidence interval
� Incomplete resection indicates positive in either lateral or deep resection margin. Bold style indicates statistical significance

Table 3 Multivariate analysis for the prediction of positive resection

margin of carcinoid tumor

Adjusted OR (95 % CI) P value�

Male gender 0.44 (0.23–0.88) 0.019

Age 1.01 (0.98–1.04) 0.621

Tumor size 1.10 (0.95–1.26) 0.196

Resection technique

EMR 1 (reference)

Strip biopsy 0.20 (0.08–0.47) <0.001

EMR-P 0.43 (0.19–0.96) 0.039

EMR endoscopic mucosal resection, EMR-P endoscopic mucosal

resection after circumferential precutting, OR odds ratio, CI confi-

dence interval
� Logistic model including terms for age (in years), gender, tumor

size (mm) and resection technique. Bold style indicates statistical

significance
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different for the procedure used. For example, endoscopist

A (80 cases) in this study performed more EMR-P (49

cases) cases than strip biopsy (7 cases) cases, with a

complete resection rate of 77.6 and 57.1 %, respectively,

showing superior results in the EMR-P cases (P = 0.013).

On the other hand, endoscopist B (39 cases) had more cases

of strip biopsy (22 cases) than cases of EMR-P (15 cases)

with a complete resection rate of 90.9 and 46.7 %,

respectively, showing that strip biopsy was more effective

(P = 0.008). Endoscopist D (26 cases) did not use the

EMR-P method. We suggest that the optimal method for

rectal carcinoid resection should be chosen based on the

skill of the operator and his/her preference.

Our study has some limitations. The sample size was

not large enough to allow for definitive conclusions.

Second, because this was a retrospective study, the

sample size of each technique could not be randomized

equally. Additionally, all the cases did not undergo

regular controlled follow-up visits. As a result, only

42.6 % of all the cases were evaluated for local recur-

rence or distant metastasis. In this study, a total of 57

cases had positive lateral or deep margins in their his-

tologic findings, and 15 out of 57 incomplete resection

cases did not have regular follow-up visits. However, 42

incomplete resection cases had regular checkups at our

center, and they did not show any remnant lesions in the

follow-up endoscopic evaluations 3–12 months after the

procedure. As mentioned above, rectal neuroendocrine

tumors with sizes smaller than 1 cm are known to have

very little chance of lymph node metastasis [3–5].

Therefore, the limitation of having 15 cases without

follow-up visits would not have a great effect on the

final conclusion.

In conclusion, EMR-P or strip biopsy is an effective

treatment method for rectal carcinoid tumor resec-

tion. While ESD is an effective method that achieves

complete resection of rectal carcinoid tumors, it has a steep

learning curve making it difficult to become skillful in the

ESD technique, and when the endoscopist is not proficient

in the procedure, severe complications can occur. Addi-

tionally, the procedure time is generally longer in the ESD

procedure than in EMR. It may be more efficient to per-

form EMR-P or strip biopsy for rectal carcinoid tumor

resection rather than ESD because modified EMR methods

have similar success rates and fewer complications com-

pared to the ESD technique.
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