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Abstract

Background Gastrointestinal (GI) carcinoid tumors less

than 10 mm in diameter and limited to the submucosal

layer demonstrate a low frequency of lymph node and

distant metastasis; endoscopic submucosal dissection

(ESD) has been used to treat these tumors. However, the

number of reported sample cases of rectal carcinoid tumors

treated with ESD remains insufficient, and the safety and

efficacy of ESD for gastric and duodenal carcinoid tumors

have not been elucidated to date.

Methods From January 2004 to March 2011, a series of

42 gastrointestinal carcinoid tumors (37 rectal, 2 gastric,

and 3 duodenal) in 41 consecutive patients were treated

with ESD. Therapeutic efficacy, complications, and follow-

up results were retrospectively evaluated.

Results Sessile type (type Is) was the most prevalent

lesion. Mean procedural time was 41 ± 20 min. The mean

sizes of tumors and resected specimens were 5 ± 3 mm and

19 ± 7, respectively. The overall rate of en bloc resection

was 100% (42/42). Postoperative bleeding occurred in two

rectal cases (5%), which were successfully managed with

endoscopic clipping. Perforation occurred in two duodenal

cases, which could be conservatively managed with

medical treatment after endoscopic clipping, and neither

laparoscopy nor emergent surgery was needed. No recur-

rence was observed during the mean follow-up period of

37 months.

Conclusions ESD was a safe and effective endoscopic

treatment for rectal and gastric carcinoid tumors, although

other treatment modalities were desirable for duodenal

carcinoid tumors.
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The gastrointestinal (GI) tract is the most frequent site for

carcinoid tumors [1]. GI carcinoid tumors that are less than

10 mm in diameter and limited to the submucosal layer

demonstrate a low frequency of lymph node and distant

metastasis and are suitable for less invasive therapies, such

as endoscopic treatment, which offer improved quality of

life compared with surgery [1–4].

Endoscopic submucosal dissection (ESD) for superficial

gastric neoplasia is considered a valuable endoscopic

treatment, because it provides a higher en bloc resection

rate than endoscopic mucosal resection (EMR), enables

accurate pathological diagnoses, and is less invasive than

surgical resection [5, 6]. Recently, ESD has been applied to

the treatment of rectal carcinoid tumors [7–11]. However,

the number of reported sample cases of rectal carcinoid

tumors treated with ESD remains insufficient, and the

safety and efficacy of ESD for gastric and duodenal car-

cinoid tumors have not been elucidated to date. In this

study, we retrospectively evaluated the safety and efficacy
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of ESD for GI (rectal, gastric, and duodenal) carcinoid

tumors.

Patients and methods

Study population

From January 2004 to March 2011, a series of 42 gastro-

intestinal carcinoid tumors (37 rectal, 2 gastric, and 3

duodenal) in 41 consecutive patients were treated with

ESD at St. Luke’s International Hospital in Tokyo. In all

patients, American Society of Anesthesiologists’ Physical

Status (ASA-PS) was less than or equal to category III [12].

All lesions were confirmed by histopathologic evaluation

of preoperative endoscopic biopsies.

Indications of ESD were as follows: absence of ulcera-

tion or depression with conventional endoscopy, 10 mm in

diameter or smaller and confined to located the submucosal

layer as assessed by 12-MHz through-the-scope EUS

catheter probe (UM2R, Olympus Optical Co. Ltd., Tokyo,

Japan), and no lymph node involvement or distant metas-

tasis on computed tomography (CT). Based on preopera-

tive endoscopic findings, all rectal carcinoid tumors treated

with ESD were classified according to the Paris endoscopic

classification [13]. Semipedunculated type (0-Isp) lesions

were managed as sessile type (0-Is) lesions. All aspects of

this study were approved by the ethical committee of our

hospital, and written informed consent was obtained from

all patients.

ESD methods

All patients received ESD after admission. Anticoagulants

and antiplatelet agents were discontinued 3 and 5 days

before ESD, respectively. Bowel preparation with a poly-

ethylene-glycol solution was performed for rectal ESD.

ESD was performed with a single-accessory channel

endoscope (GIF-Q260J; Olympus Optical Co, Ltd, Tokyo,

Japan). Marking dots for the incision were placed 3–5 mm

outside the tumor with a flex knife (Flex Knife
TM

;

KD-630L, Olympus, Optical Co, Ltd; Fig. 1A, B) [14]. For

ESD treatment, an electrosurgical current generator

(ICC200, used from January 2004 to March 2006, or

VIO300D, used from April 2006 to March 2011; ERBE,

Tubimugen, Germany) was used. A 0.4–0.5% sodium

hyaluronate solution was injected into the submucosal

layer around the lesion, and a circumferential incision was

made with a flex knife set to a length of approximately

2 mm. After an additional injection beneath the lesion was

made to lift the lesion apart from the muscularis propria

sufficiently, the submucosal layer was directly dissected

using the same knife (Fig. 1C, D). Haemostatic forceps

(SDB2422; Pentax Co, Tokyo, Japan) were used to control

bleeding during the procedure.

Histopathological evaluation of resected specimens

and resectability

The resectability of ESD specimens was carefully evaluated

histopathologically in slices at 2-mm intervals by an expe-

rienced pathologist. Specimens were examined microscop-

ically for histopathological type, depth of invasion, lateral

and vertical resection margins, and lymph vascular

involvement. En bloc resection was defined as resection of

the entire lesion in a single piece rather than piecemeal

(Fig. 1E). Curative resection was defined according to the

following findings (minimal probability of nodal and distant

metastasis and local recurrence): (1) en bloc resection, (2)

the tumor was well-differentiated endocrine tumor (classi-

cal-type carcinoid) according to World Health Organization

classification [15], (3) tumor invasion was limited to the

submucosal layer, and (4) no lymph vascular or lateral and

vertical margin involvement in the resected specimen.

Patients not meeting these criteria were recommended for

additional surgery with lymph node dissection.

Follow-up after ESD and statistical analysis

Endoscopic examinations and CT were performed at 6 and

12 months after ESD and then every year thereafter to

check for local recurrence, lymph node swelling, and dis-

tant metastasis. Statistical analysis was performed using

JMP version 8 (SAS Institute Inc., Cary, NC, USA).

Patients’ age, procedural time, sizes of tumors and resected

specimens, procedural time, and follow-up period after

ESD were reported as means (standard deviations).

Results

Characteristics and outcomes of 42 resected lesions in 41

patients treated with ESD are presented in Table 1. The

location of tumors was as follows: upper rectum, 6 lesions;

lower rectum, 31; stomach (gastric body), 2; and duode-

num (duodenal bulb), 3 lesions. Sessile type (type Is) was

most prevalent. The mean sizes of tumors and resected

specimens were 5 ± 3 mm and 19 ± 7, respectively. The

overall rate of en bloc resection was 100% (42/42). His-

topathologic evaluation confirmed that all tumors were

well-differentiated endocrine tumors (classical-type carci-

noid) with tumor-free margins. All tumors, except one

gastric carcinoid tumor limited to the mucosal layer, were

confined within the submucosal layer.

In one case of tumor located in the upper rectum, lym-

phatic involvement was demonstrated histopathologically.
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However, additional surgery with lymph node dissection

was not performed because of the patient’s preference. In

this case, there was no recurrence during the 36-month

follow-up period after ESD treatment.

In two lower rectal cases (5%), recurrent hematochezia

occurred at 9 and 54 h after ESD, respectively. Urgent

endoscopy revealed active bleeding from post-ESD ulcer.

Bleeding was successfully managed in both cases by endo-

scopic hemostasis with hemoclips. Hemorrhagic shock did not

occur and blood transfusion was not required in either case.

Perforation occurred in two duodenal cases during ESD

procedure (Fig. 2A, B). Because endoscopic closure with

hemoclips was performed (Fig. 2C), the amount of

intraperitoneal air was small and there was little abdominal

pain after ESD. Both cases could be conservatively man-

aged with medical treatment alone, and neither laparoscopy

nor emergent surgery was needed. No recurrence was

observed during the mean follow-up period of 37 months.

Discussion

GI carcinoid tumors arise from subepithelial neuroendo-

crine cells or totipotential cells, penetrate the muscularis

mucosae, and invade the submucosal layer even at an early

stage. Therefore, they appear as submucosal lesions

Fig. 1 A Conventional

endoscopic view showing a

sessile type (0-Is) carcinoid

tumor in the lower rectum.

B Endoscopic view showing

marking dots made around the

lesion. C Endoscopic view of

the dissected submucosal layer.

D Region after ESD. E Resected

specimen (33 9 30 mm)
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endoscopically. With the advent of screening endoscopy, GI

carcinoid tumors have been discovered at an early stage [1].

Several findings are considered risk factors of metastasis in

GI carcinoid as follows: larger than 10 mm in diameter, mus-

cular invasion, poorly differentiated neuroendocrine histology,

and lymph vascular involvement [4]. In contrast, well-differ-

entiated carcinoid tumors 10 mm in diameter or smaller and

confined within the submucosal layer can be cured with local

excision. Endoscopic resection of carcinoid tumors with pol-

ypectomy or strip biopsy with grasping forceps is sometimes

associated with margin involvement and crush injury of the

resected specimens, which leads to difficulty in pathological

evaluation and often necessitates additional surgical interven-

tion [16–18]. With aspiration lumpectomy and mucosal

resection using a ligation device, tumors can be frontally

viewed with a hood attached to the endoscope and lifted suf-

ficiently by endoscopic suction [19–23]. In this way, undam-

aged circular resected specimens can be obtained, resulting in a

high complete resection rate for carcinoid tumors in the lower

rectum but not for tumors located in the upper rectum [23].

Recently, studies of ESD for rectal carcinoid tumors have

been reported, but not sufficiently for gastroduodenal lesions

[7–11]. In our study, five gastroduodenal carcinoid tumors

could be resected en bloc with ESD and the overall rate of en

bloc resection was 100% (42/42). In addition, because the

horizontal margin and the submucosal layer beneath the tumors

could be directly visualized during the procedure and ESD

could provide adequate thickness of mucosa and submucosa,

the pathological tumor-free margin rate was 100% (42/42).

Although postoperative bleeding occurred in two rectal

cases (5%) in the present study, bleeding was successfully

Fig. 2 A Conventional

endoscopic view showing a

sessile type (0-Is) carcinoid

tumor in the duodenal bulb.

B Endoscopic view of

perforated post-ESD ulcer.

C Endoscopic clipping was

made

Table 1 Characteristics of 42 gastrointestinal carcinoid tumors in 41

patients treated with endoscopic submucosal dissection (ESD)

Male/female ratio 26/15

Mean age ± SD (years) 55 ± 14

Location (Ra/Rb/S/D) 6/31/2/3

Macroscopic type (Is/IIa) 34/8

Mean procedural time ± SD (min) 41 ± 20

Mean size of the tumors ± SD (mm) 5 ± 3

Mean size of the resected specimens ± SD (mm) 19 ± 7

En bloc resection rate (%) 100 (42/42)

Pathological tumor-free margin rate (%) 100 (42/42)

Histopathologic depth (m/sm) 1/41

Lymph vascular involvement (negative/positive) 41/1

Curative resection rate (%) 98 (41/42)

Rate of postoperative bleeding (%) 5 (2/42)

Rate of perforation (%) 5 (2/42)

Mean follow-up period ± SD (months) 37 ± 23

Ra upper rectum; Rb lower rectum; S stomach (gastric body);

D duodenum (duodenal dulb); Is sessile type; IIa slightly elevated

type; m mucosal layer; sm submucosal layer
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managed by endoscopic hemostasis with hemoclips. In the

other reports, the rate of postoperative bleeding in ESD

group was approximately 3–6%, which was about the same

as that in EMR group [7–11]. In addition, bleeding could be

successfully managed by endoscopic hemostasis, such as

with our report, and postoperative bleeding may be consid-

ered a minor complication in ESD for GI carcinoid tumors.

The rectal and duodenal wall is thinner than that of the

stomach, and the manipulation capability is considered

quite good for gastric and rectal ESD but not in duodenal

ESD, which is considered substantially more difficult. In

the present study, perforation occurred in two of three

duodenal cases using ESD technique with a flex knife.

Although both perforation cases could be conservatively

managed with medical treatment after endoscopic clipping,

other treatment modalities, such as the other ESD tech-

nique with a hook knife to dissect the submucosal layer

exactly [24] and endoscopic full-thickness resection under

laparoscopic observation [25], may be more optimal for

treatment of duodenal carcinoid tumors.

Although the number of sample cases of gastroduodenal

carcinoid tumors treated with ESD in the current study was

small and this study was retrospective, ESD was shown to

be a safe and effective endoscopic treatment for rectal and

gastric carcinoid tumors, whereas other treatment modali-

ties were desirable for duodenal carcinoid tumors.
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