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Abstract
BACKGROUND 
Endoscopic submucosal dissection (ESD) is widely accepted for early gastric 
cancer (EGC) without lymph node metastasis, although ESD is challenging, even 
for small lesions, in the greater curvature (GC) of the upper (U) and middle (M) 
thirds of the stomach. Grasping forceps-assisted endoscopic resection (GF-ER) is a 
type of endoscopic mucosal resection that is performed via a double-channel 
endoscope.

AIM 
To investigate the safety and efficacy of GF-ER vs ESD in the GC of the stomach’s 
U and M regions.

METHODS 
We retrospectively reviewed the medical records of 506 patients who underwent 
ER of 522 EGC lesions in the stomach’s U and M regions in three institutions 
between January 2016 and May 2020. Nine lesions from eight patients who 
underwent GF-ER for EGC (the GF-ER group) were compared to 63 lesions from 
63 patients who underwent ESD (the ESD group). We also performed a subgroup 
analysis of small lesions (≤ 10 mm) in 6 patients (7 lesions) from the GF-ER group 
and 20 patients (20 lesions) from the ESD group.

RESULTS 
There were no statistically significant differences between the GF-ER and ESD 
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groups in the en bloc resection rates (100% vs 100%) and the R0 resection rates 
(100% vs 98.4%). The median procedure time in the GF-ER group was shorter than 
that in the ESD group (4.0 min vs 55.0 min, P < 0.01). There were no adverse 
events in the GF-ER group, although five perforations (8.0%) and 1 case of 
postoperative bleeding (1.6%) were observed in the ESD group. When we only 
considered lesions that were ≤ 10 mm, the median procedure time in the GF-ER 
group was still shorter than that in the ESD group (4.0 min vs 35.0 min, P < 0.01). 
There were no adverse events in the GF-ER group, although 1 case of perforation 
(1.6%) were observed in the ESD group.

CONCLUSION 
These findings suggest that GF-ER may be an effective therapeutic option for 
small lesions in the GC of the stomach’s U and M regions.

Key Words: Gastric cancer; Endoscopic resection; Endoscopic submucosal dissection; 
Endoscopic mucosal resection; Grasping forceps-assisted endoscopic resection

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Endoscopic submucosal dissection (ESD) is widely accepted for early gastric 
cancer (EGC), although ESD is challenging, even for small lesions, in the greater 
curvature of the upper and middle thirds of the stomach. The major discoveries and 
findings in this study are; we found that grasping forceps-assisted endoscopic resection 
achieved en bloc and R0 resections with significantly shorter procedure times (vs 
ESD), without any adverse events. Although ESD is considered the first-line treatment 
for EGC, it is not always necessary to treat lesions in all areas using ESD, and 
endoscopic mucosal resection is a feasible option if en bloc resection is considered 
possible, as it can be performed easily and quickly.

Citation: Ichijima R, Suzuki S, Esaki M, Horii T, Kusano C, Ikehara H, Gotoda T. Efficacy and 
safety of grasping forceps-assisted endoscopic resection for gastric neoplasms: A multi-centre 
retrospective study. World J Gastrointest Oncol 2021; 13(3): 174-184
URL: https://www.wjgnet.com/1948-5204/full/v13/i3/174.htm
DOI: https://dx.doi.org/10.4251/wjgo.v13.i3.174

INTRODUCTION
Endoscopic submucosal dissection (ESD) was developed in Japan during the 1990s and 
is now widely used to treat early gastric cancer (EGC), as it allows en bloc resection of 
large lesions and ulcers and facilitates an accurate pathological diagnosis[1-3]. However, 
relative to in other regions, ESD is considered a technically challenging procedure in 
the upper (U) and middle (M) thirds of the stomach, especially in the greater curvature 
(GC). This is because intraoperative bleeding is more common in the U and M areas, 
which can prolong the procedural time. Furthermore, ESD in these regions is 
associated with increased rates of adverse events, such as perforation[4-6]. Endoscopic 
mucosal resection (EMR) is considered a technically simpler procedure, relative to 
ESD, and EMR requires less time, although it may not provide complete resection of 
large lesions. Despite the challenges associated with ESD, and the simplicity of EMR, 
almost all endoscopic resections (ERs) for gastric cancer in Japan are performed via 
ESD.

Grasping forceps-assisted ER (GF-ER) is an EMR procedure that uses an assistant 
device, which is similar to a cap or ligation device for EMR[7-10]. At the centres that were 
involved in this study, GF-ER was performed for lesions that fulfilled the following 
criteria: (1) The EGC was located in the U or M region of the stomach; (2) Small 
(diameter: ≤ 10 mm) or pedunculated lesions; and (3) The endoscopist judged en bloc 
resection feasible. Although GF-ER is a conventionally practiced technique, only a few 
studies have described the outcomes of GF-ER for EGC. Furthermore, since ESD has 
become established, no new studies have compared the therapeutic outcomes of GF-
ER and ESD in the challenging U and M stomach regions. Thus, this study aimed to 
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investigate the safety and efficacy of GF-ER and ESD in the GC of the stomach’s U and 
M regions.

MATERIALS AND METHODS
Study design and ethical approval
This multi-centre, retrospective, observational cohort study was conducted in 
accordance with the Declaration of Helsinki. The study protocol was approved by the 
institutional review board of Nihon University Surugadai Hospital. Written informed 
consent was obtained from the patients before the ESD and GF-ER procedures. We 
collected and retrospectively reviewed data from the patients’ medical records.

Patients
Figure 1 shows the study flowchart. A total of 506 patients underwent ER for 522 EGC 
lesions between January 2016 and May 2020 at three institutions (Nihon University 
Surugadai Hospital, Nihon University Itabashi Hospital, and Yuri-Kumiai General 
Hospital). Patients were excluded if they had previously undergone gastric surgery or 
if they had undergone ER for lesions in the lower (L) stomach region, lesser curvature, 
anterior side wall, or posterior side wall. Thus, we ultimately compared the safety and 
efficacy outcomes for 9 lesions from 8 patients who underwent GF-ER for EGC in the 
GC of the stomach’s U and M regions (the GF-ER group) and 63 lesions from 63 
patients who underwent ESD (the ESD group). We also performed a subgroup 
analysis of patients with small lesions (diameter: ≤ 10 mm), which included 7 lesions 
from 6 patients in the GF-ER group and 20 lesions from 20 patients in the ESD group.

Endoscopic procedures
All GF-ER and ESD procedures were performed at the three institutions. All patients 
were hospitalised on the day before the GF-ER or ESD procedure and maintained a 
restricted diet for 2 d after the procedure. Patients were discharged at 1 wk after the 
procedure if they did not experience any adverse events, although discharge was 
delayed for patients who developed perforations or bleeding. All patients were 
sedated using midazolam or propofol and pentazocine. High-frequency currents 
produced by ERBE-ICC200 or VIO300D electrosurgical generator units (ERBE 
Elektromedzin, GmbH, Tübingen, Germany) were used in the Endocut mode (effect 2), 
at 50 W for the forced coagulation mode, and at 50 W for mucosal resection or 
submucosal dissection during the GF-ER and ESD procedures. Haemostasis was 
achieved using the soft coagulation mode at 80 W. The GF-ER procedures were 
performed using the GIF-Q260J endoscope and the ESD procedures were performed 
using the GIF2TQ260M endoscope (Olympus, Tokyo, Japan). The ESD procedures 
were performed using the IT Knife2 (Olympus, Tokyo, Japan), Clutch Cutter (Fujifilm 
Medical, Tokyo, Japan), Dual Knife (Olympus, Tokyo, Japan), or Splash M-knife 
(HOYA Corp., Pentax, Tokyo, Japan) based on the endoscopist’s preference. A short 
hood (D-201 – 13404 Olympus, Tokyo, Japan) was used on the endoscope tip.

The ESD procedure was started by using an argon plasma coagulation or needle 
knife to mark around the lesion. The surrounding submucosa was then injected with a 
saline solution and, once the area was sufficiently elevated, a complete circumferential 
incision was made approximately 5 mm outside the marking. The submucosa was 
then dissected to complete the en bloc resection. During ESD, the dental floss method 
could be used for traction assistance, based on the endoscopist’s preference[11].

The GF-ER procedure was started by creating a mark around the lesion in the same 
manner as for the ESD procedure. After the marking, a saline solution was injected 
locally into the submucosa around the lesion to achieve sufficient elevation 
(Figure 2A). Next, the snare and grasping forceps were deployed from the double-
channel scope (Figure 2B). The grasping forceps were used to firmly grasp the elevated 
mucosa (Figure 2C) and the snare was then placed around the grasped mucosa 
(Figure 2D). After ensuring that the entire lesion was inside the snare, the resection 
was performed (Figure 2E). Finally, we checked the mucosal defect for any residual 
tumour (Figure 2F).

Specimens resected during ESD and GF-ER were pinned, preserved in formalin, and 
cut into 2–3 mm sections. Histological diagnoses were performed by pathologists at 
the hospitals. Pathological diagnoses were made by gastrointestinal pathologists 
according to the Japanese Gastric Cancer Classification and the Japanese gastric cancer 
treatment guidelines[12,13].
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Figure 1 Study flowchart. ESD: Endoscopic submucosal dissection; GF-ER: Grasping forceps-assisted endoscopic resection; M: Middle; U: Upper.

Outcomes and definitions
The primary outcome was the procedural time and the secondary outcomes were the 
rates of en bloc resection, R0 resection, and adverse events (such as postoperative 
bleeding and perforations). Tumour location was defined according to the Japanese 
classification of gastric carcinoma based on the affected gastric region (U, M, or L) and 
gastric surface (lesser curvature, GC, anterior wall, or posterior wall)[12]. The GF-ER or 
ESD procedural times were defined as the times from the first submucosal injection to 
the resection of the lesion. En bloc resection was defined as a resection made without 
having to resort to a piecemeal resection. R0 resection was defined as en bloc resection 
that achieved negative horizontal and vertical tumour margins. Perforations were 
defined as intraoperative exposures of the mesenteric fat or free air, as confirmed by 
diagnostic imaging based on a post-procedural complaint of abdominal pain. Delayed 
bleeding was defined as an endoscopic or surgical haemostatic procedure performed 
for subjective symptoms, such as anaemia, haematemesis, or melena.

Statistical analysis
Continuous variables were reported as median (interquartile range) and compared 
using the Mann-Whitney U test. The Fisher test was used to compare categorical 
variables. A P value of < 0.05 was considered statistically significant. All statistical 
analyses were performed using EZR software (version 1.27; Saitama Medical Centre, 
Jichi Medical University, Japan)[14].

RESULTS
Baseline characteristics
Table 1 shows the baseline characteristics of the 8 patients and 9 lesions from the GF-
ER group and the 63 patients and 63 lesions from the ESD group. Tumour size was 
significantly smaller in the GF-ER group than in the ESD group (7.0 mm vs 16.0 mm, P 
< 0.01). There were no significant differences between the two groups in terms of 
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Table 1 Comparison of baseline clinicopathologic characteristics between grasping forceps assisted endoscopic resection and 
endoscopic submucosal dissection groups

GF-ER ESD P value

Age, yr

Median (IQR) 68.0 (54-80) 75.0 (66-82) 0.28

Sex, n (%)

Male 6 (75.0) 45 (71.4) 1

Female 2 (25.0) 18 (28.6)

Morphology, n (%)

Flat or depressed 5 (55.6) 46 (73.0) 0.43

Elevated 4 (44.4) 17 (27.0)

Ulceration, n (%)

Presence 0 (0) 4 (6.3) 1

Absence 9 (100) 59 (93.7)

Tumor size, mm

Median (IQR) 7 (4-11) 16 (9-22) < 0.01

Tumor depth, n (%)

Mucosa 6 (66.7) 49 (77.8) 0.43

Submucosa 3 (33.3) 14 (22.2)

Histology, n (%)

Differentiated 9 (100) 49 (77.8) 0.31

Undifferentiated 0 (0) 14 (22.2)

P values were calculated using Fisher’s exact test for categorical data and Mann-Whitney U test for continuous data. GF-ER: Grasping forceps assisted 
endoscopic resection; ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

tumour morphology, depth, or histology. Table 2 shows the baseline characteristics of 
the patients with small lesions (diameter: ≤ 10 mm) according to their procedure. 
There was no significant difference in tumour size between the GF-ER and ESD groups 
in this subgroup.

Clinical outcomes
The therapeutic outcomes of the GF-ER and ESD groups are compared in Table 3. The 
median procedure time was significantly shorter for the GF-ER group than for the ESD 
group [4.0 min (range: 3.0-5.0 min) vs 55.0 min (range: 30-105 min), P < 0.01]. There 
were no statistically significant differences between the GF-ER and ESD groups in the 
en bloc resection rates (100% vs 100%) and the R0 resection rates (100% vs 98.4%). In the 
ESD group, 5 patients (8.0%) experienced perforations and 1 patient (1.6%) 
experienced postoperative bleeding. No adverse events were encountered in the GF-
ER group. The therapeutic outcomes for small lesions (≤ 10 mm) are shown in Table 4. 
In this subgroup analysis, all patients in both groups had en bloc and R0 resections. 
However, the median procedure time was significantly shorter in the GF-ER group 
than in the ESD group [4.0 min (range: 3.5-4.0 min) vs 35.0 min (range: 25-75 min), P < 
0.001]. One patient (5.0%) in the ESD group experienced perforation.

DISCUSSION
This study evaluated the efficacy and safety of GF-ER and ESD for EGC in the GC of 
the stomach’s U and M regions. Lesions in these regions are considered relatively 
challenging to treat, although we found that GF-ER achieved en bloc and R0 resections 
with significantly shorter procedure times (vs ESD), without any adverse events. 
Similar results were observed in a subgroup analysis comparing GF-ER and ESD for 
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Table 2 Comparison of baseline clinicopathologic characteristics between grasping forceps assisted endoscopic resection and 
endoscopic submucosal dissection groups for small lesions (defined as ≤ 10 mm in diameter)

GF-ER ESD P value

Age, yr

Median (IQR) 67.5 (54-80) 75.5 (66-79) 0.39

Sex, n

Male 4 (66.7) 16 (80.0) 0.60

Female 2 (33.3) 4 (20.0)

Morphology, n (%)

Flat or depressed 4 (57.1) 16 (80.0) 0.33

Elevated 3 (42.9) 4 (20.0)

Ulceration, n (%)

Presence 0 (0) 1 (5.0) 1.0

Absence 7 (100) 19 (95.0)

Tumor size, mm

Median (IQR) 6.0 (4-8) 6.5 (5-9) 0.45

Tumor depth, n (%)

Mucosa 4 (57.1) 18 (90.0) 0.09

Submucosa 3 (42.9) 2 (10.0)

Histology, n (%)

Differentiated 7 (100) 17 (85.0) 1.0

Undifferentiated 0 (0) 3 (15.0)

P values were calculated using Fisher’s exact test for categorical data and Mann-Whitney U test for continuous data. GF-ER: Grasping forceps assisted 
endoscopic resection; ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

Table 3 Comparison of treatment outcomes between grasping forceps assisted endoscopic resection and endoscopic submucosal 
dissection groups

GF-ER ESD P value

Procedure time, min

Median (IQR) 4.0 (3.0-5.0) 55.0 (30-105) < 0.01

En bloc resection, n (%) 9 (100) 63 (100) 1.0

R0 resection, n (%) 9 (100) 62 (98.4) 1.0

Curative resection, n (%) 9 (100) 55 (87.3) 0.54

Perforation, n (%) 0 (0) 5 (8.0) 1.0

Delayed bleeding, n (%) 0 (0) 1 (1.6) 1.0

P values were calculated using Fisher’s exact test for categorical data and Mann-Whitney U test for continuous data. GF-ER: Grasping forceps assisted 
endoscopic resection; ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

lesions with diameters of ≤ 10 mm.
Many studies have compared EMR and ESD for EGC, and the results have indicated 

that ESD is superior to EMR in terms of the en bloc resection rate, while EMR is 
considered a shorter and safer procedure[15-17]. However, most reports included EMR 
for large lesions and were not limited to small lesions or lesions where en bloc was 
judged feasible. Furthermore, the reports often used data regarding EMR outcomes 
that were collected before ESD was developed, and focused on relatively stable 
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Table 4 Comparison of treatment outcomes for small lesions (defined as ≤ 10 mm in diameter) between grasping forceps assisted 
endoscopic resection and endoscopic submucosal dissection groups

GF-ER ESD P value

Procedure time, min

Median (IQR) 4.0 (3.0-5.0) 35.0 (25-75) < 0.01

En bloc resection, n (%) 7 (100) 20 (100) 1.0

R0 resection, n (%) 7 (100) 20 (100) 1.0

Curative resection, n (%) 7 (100) 19 (95.0) 1.0

Perforation, n (%) 0 (0) 1 (5.0) 1.0

Delayed bleeding, n (%) 0 (0) 0 (0) 1.0

P values were calculated using Fisher’s exact test for categorical data and Mann-Whitney U test for continuous data. GF-ER: Grasping forceps assisted 
endoscopic resection; ESD: Endoscopic submucosal dissection; IQR: Interquartile range.

Figure 2 The grasping forceps-assisted endoscopic resection procedure. A: Normal saline solution was injected into the submucosa around the lesion; 
B: A snare and grasping snare were both deployed through one of the scope’s two channels; C: The grasping snare was used to firmly grasp the elevated mucosa; D: 
The snare encircled the grasped mucosa; E: We ensured that the entire lesion was inside the snare, and then the resection was performed; F: After the resection, the 
mucosal defect was checked for residual tumour.

procedures. In contrast, we compared the outcomes of ESD and GF-ER during the 
same period to avoid issues that might be related to improvements in endoscopic 
procedures over time. Our facilities also only perform GF-ER for small lesions where 
en bloc resection is considered feasible, which sets our findings apart from those of 
previous reports.

As an established endoscopic procedure, GF-ER provides advantages over other 
EMR methods, as it facilitates more extensive resection by using grasping forceps to 
pick up the lesion. Another advantage is that, because there is no aspiration step in the 
cap, the endoscopist can confirm that the entire lesion is within the snare before 
resecting it. Thus, en bloc resection is considered easier to perform and an assistant 
technique is unnecessary.

Some favourable results have been reported for GF-ER, which indicate that is has a 
short procedure time and en bloc resection rates of up to 82.4%-100%[18-20]. This 
technique can be applied in situations that would be considered particularly 
challenging for conventional EMR or ESD, such as in the absence of the lifting sign 
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after the submucosal injection[18] and a large pedunculated polyp[19]. In this setting, the 
GF-ER might improve the procedure by directly grasping the gastrointestinal tumour, 
and previous reports have described areas or lesions that were considered difficult to 
treat using ESD. However, we are not aware of any reports directly comparing the 
treatment outcomes of GF-ER and ESD for gastric cancer, and we believe ours is the 
first report to evaluate the efficacy and safety of GF-ER and ESD for EGC. Figure 3 
shows the locations of the 9 EGC lesions that were treated using GF-ER, and, despite 
their small size, these lesions were located in areas where ESD treatment would be 
considered very difficult.

Our findings suggest that GF-ER could be a useful therapeutic option in this setting, 
especially for small lesions located in the GC of the stomach’s U and M regions. The 
advantage of this technique is that it is simpler and faster to use, relative to ESD, and 
reducing the procedure time reduces the burden on the patient and the endoscopist. In 
addition, GF-ER provided comparable treatment outcomes. Furthermore, GF-ER is 
likely cost-effective, as the snares used in EMR are cheaper than the knives used in 
ESD. However, the disadvantage of GF-ER is that it requires a double-channel 
endoscope (GIF-2TQ260M; Olympus, Tokyo, Japan), which is not commonly available, 
especially in Western countries. Nevertheless, it may be possible to perform this 
procedure via an additional accessory channel on the outside of the scope[21-23].

This study had some limitations. First, it was a retrospective study with a small 
sample size. Second, the operative method was not randomly assigned but was 
selected at the discretion of the endoscopist, which raises the possibility of selection 
bias. However, we exclusively performed GF-ER for lesions where en bloc resection 
was considered feasible via EMR. These lesions would have required a longer 
procedural time if ESD had selected.

CONCLUSION
In conclusion, this study revealed that GF-ER should be considered as an option for 
lesions in the GC of the stomach’s U and M regions, where ESD is considered a long, 
technically challenging, and potentially risky procedure. Although ESD is considered 
the first-line treatment for EGC, it is not always necessary to treat lesions in all areas 
using ESD, and EMR is a feasible option if en bloc resection is considered possible, as it 
can be performed easily and quickly. However, the indications for GF-ER limit the 
generalization of our findings, and a large prospective study is needed to validate our 
findings.
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Figure 3 Location mapping for the 9 cases of early gastric cancer treated using grasping forceps-assisted endoscopic resection. The 
yellow circles show the locations of the lesions that were treated using grasping forceps-assisted endoscopic resection. L: Lower; M: Middle; U: Upper.

ARTICLE HIGHLIGHTS
Research background
Endoscopic submucosal dissection (ESD) is widely accepted for early gastric cancer 
(EGC), although ESD is challenging, even for small lesions, in the greater curvature 
(GC) of the upper (U) and middle (M) thirds of the stomach.

Research motivation
Since ESD has become established, no new studies have compared the therapeutic 
outcomes of grasping forceps-assisted endoscopic resection (GF-ER) and ESD in the 
challenging U and M stomach regions.

Research objectives
To investigate the safety and efficacy of GF-ER and ESD in the GC of the stomach’s U 
and M regions.

Research methods
We retrospectively reviewed the medical records of 506 patients who underwent ER of 
522 EGC lesions in the stomach’s U and M regions in three institutions between 
January 2016 and May 2020.

Research results
En bloc resection was achieved in all patients from the GF-ER and ESD groups. The 
median procedure time in the GF-ER group was shorter than that in the ESD group 
(4.0 min vs 55.0 min, P < 0.01). There were no adverse events in the GF-ER group, 
although five perforations (8.0%) and 1 case of postoperative bleeding (1.6%) were 
observed in the ESD group. When we only considered lesions that were ≤ 10 mm, the 
median procedure time in the GF-ER group was still shorter than that in the ESD 
group (4.0 min vs 35.0 min, P < 0.01).

Research conclusions
GF-ER should be considered as an option for lesions in the GC of the stomach’s U and 
M regions, where ESD is considered a long, technically challenging, and potentially 
risky procedure.

Research perspectives
A large prospective study is needed to validate our findings.
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