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GRAPHICAL ABSTRACT

Background and Aims: Many knives have been developed to improve the efﬁcacy and safety of endoscopic submucosal dissection (ESD). We aimed to evaluate the efﬁcacy and safety of scissor-type knives for colorectal ESD
compared with needle-type knives.
Methods: We performed a post-hoc propensity score–matched analysis in an 11-facility study between August
2013 and December 2018. A total of 2330 patients (2498 lesions) who underwent colorectal ESD were divided
into needle-type (1923 patients, 2067 lesions) and scissor-type (407 patients, 431 lesions) knife groups. Shortterm outcomes were compared between the 2 groups.
Results: Two-to-one propensity score–matched analysis identiﬁed 814 (709 patients) and 407 (386 patients) lesions in
the needle- and scissor-type knife groups, respectively. The median resection speed was signiﬁcantly faster in the needletype group (18.3 mm2/min) than in the scissor-type group (13.2 mm2/min, P < .0001), whereas en-bloc and histologic
complete resection rates were not signiﬁcantly different between the needle- and scissor-type groups (96.8% [788/814]
vs 98.3% [400/407], P Z .1888 and 95.1% [774/814] vs 95.6% [389/407], P Z .7763, respectively). The rate of lesions resected using a single knife was signiﬁcantly higher in the scissor-type group (98.5% [401/407]) than in the needle-type
group (43.9% [357/814], P < .0001). Rates of intraoperative perforation and delayed bleeding were signiﬁcantly lower in
the scissor-type group than in the needle-type group (.7% [3/407] vs 2.5% [20/814], P Z .0431 for each).
Conclusions: Scissor-type knives are safer for colorectal ESD. However, they are associated with slower resection
speeds compared with needle-type knives. (Clinical trial registration number: UMIN000016197.) (Gastrointest Endosc 2022;96:108-17.)

(footnotes appear on last page of article)
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Endoscopic submucosal dissection (ESD) has been
increasingly used in early colorectal neoplasms.1 ESD
enables the endoscopist to achieve en-bloc resection
regardless of tumor size, permitting high curative resection
and low local recurrence rates.1-3 However, colonic ESD
can be technically difﬁcult and even more challenging
and risky because of the presence of folds and ﬂexures.4
Furthermore, a narrow colonic lumen hinders the
manipulation of the scope tip, and a thin colonic wall
increases the risk of perforation during the procedure.5
Therefore, several types of ESD knives have been developed to improve efﬁcacy and safety of this procedure.
Needle-type knives, such as the Dual Knife/J (Olympus Co,
Tokyo, Japan),6 Flush Knife/BT (Fujiﬁlm Co, Tokyo,
Japan),7 and Jet B-knife (Zeon Medical Inc, Tokyo,
Japan),8-10 have been commonly used for colorectal
ESD.1,11-13 More recently, scissor-type knives, such as the
SB Knife Jr (Sumitomo Bakelite Co, Tokyo, Japan)14 and
Clutch Cutter (Fujiﬁlm Co),15 were developed, and their
efﬁcacy and safety have been reported.16-18 The ideal ESD
knife affords easy operability, efﬁcient incision and dissection, low risk of perforation, and deﬁnite hemostasis for perioperative bleeding.18 It is important to understand the
features of the knives and use them accordingly. However,
no study has compared the efﬁcacy and safety of different
types of knives for colorectal ESD. Therefore, we
hypothesized that scissor-type knives afford a lower frequency of intraoperative perforation than needle-type knives and conducted a post-hoc analysis of a large
observational trial to evaluate the efﬁcacy and safety of colorectal ESD with the scissor-type knife compared with the
needle-type knife using propensity score–matched analysis.

Comparison of scissor-type with needle-type knives for colorectal ESD

METHODS

August 2013 and December 2018 in the original clinical
trial. The indications for colorectal ESD were based on
the Japan Gastroenterological Endoscopy Society guidelines for colorectal ESD/EMR1: early colorectal neoplasms
requiring en-bloc resection and those in which en-bloc
resection was difﬁcult to perform using the snare
technique.
Among these, we excluded cases with insufﬁcient device data (9 patients, 9 lesions). Thereafter, all patients
(2447 patients, 2620 lesions) underwent colorectal ESD
primarily using the Dual Knife/J (Fig. 1A), Flush Knife/
BT (Fig. 1B), Jet B-knife (Fig. 1C), or SB Knife Jr
(Fig. 1D) as the ﬁrst knife. We excluded patients with
inﬂammatory bowel disease (15 patients, 15 lesions),
previous local endoscopic treatment (69 patients, 70
lesions: 15 endoscopic resection interrupted lesions [15
patients] and 55 local recurrent lesions [54 patients]),
and those who did not have carcinoma or adenoma (33
patients, 37 lesions). Finally, 2330 patients (2498
lesions) were included in this study. Patients were
divided into the needle-type group (ie, ESD started
with and completed primarily using the Dual Knife/J
[1949 lesions, 94.3%], Flush Knife/BT [100 lesions,
4.8%], or Jet B-knife [18 lesions, .9%] as the ﬁrst knife;
1923 patients, 2067 lesions) and the scissor-type group
(ie, ESD started with and completed primarily using the
SB Knife Jr as the ﬁrst knife; 407 patients, 431 lesions).
The distribution of the patients and lesions at each institution is shown in Table 1. To compensate for the
confounding bias and appropriately compare the
clinical outcomes of both groups, a 2:1 propensity
score–matched analysis was performed. Finally, 814 lesions (709 patients) and 407 lesions (386 patients) were
included in the needle- and scissor-type knife groups,
respectively (Fig. 2).

Study design

ESD procedure

We performed a post-hoc analysis of data from an observational, 11-facility, clinical trial (1 academic and 10 afﬁliated hospitals) by the Hiroshima Gastrointestinal
Endoscopy Research Group. The initial intention of the
original trial was real-world efﬁcacy and safety analysis of
colorectal ESD from a large cohort at general institutions
after standardization in Japan. This study was performed
in accordance with the principles of the Declaration of Helsinki and registered with the University Hospital Medical
Information
Network
Clinical
Trial
Registry
(UMIN000016197). The Institutional Review Boards of
the participating facilities granted approval before study
initiation. Informed consent was obtained from all patients
agreeing to colorectal ESD and clinical data registration; all
clinical data were prospectively collected.

A total of 2456 consecutive patients who underwent
colorectal ESD for 2629 lesions were enrolled between

In this study, ESD was performed by 49 endoscopists
with various degrees of experience in colorectal ESD; however, all were board-certiﬁed by the Japan Gastroenterological Endoscopy Society with sufﬁcient GI ESD including
gastric ESD. Procedures were primarily performed using
the Dual Knife/J, Flush Knife/BT, Jet B-knife, or the SB
Knife Jr as the ﬁrst knife, whereas the IT Nano (Olympus
Co, Tokyo, Japan), Hook Knife (Olympus), Dual Knife/J,
SB Knife Jr, or Clutch Cutter was used as the second knife
if necessary, as appropriate for each tumor.
Management of anticoagulants and/or antiplatelet
therapy basically followed the Japan Gastroenterological
Endoscopy Society guidelines.1 CO2 insufﬂation was
used to reduce patient discomfort at all institutions.
After injecting 10% glycerin solution and/or .4%
sodium hyaluronate solution (MucoUp; Johnson &
Johnson, New Brunswick, NJ, USA) into the
submucosal layer, a circumferential incision was made
using a single ESD knife; subsequently, submucosal
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Figure 1. Knives for colorectal endoscopic submucosal dissection. A, Dual Knife/J (Olympus Co). B, Flush Knife/BT (Fujiﬁlm Co). C, Jet B-knife (Zeon
Medical Inc). D, SB Knife Jr (Sumitomo Bakelite Co).

TABLE 1. Distribution of patients and lesions at 11 institutes
Institution

No. of patients
No. of lesions

Total

1

2

3

4

5

6

7

8

9

10

11

2330

691

499

337

252

148

146

127

70

39

16

5

2498

767

541

353

152

147

128

70

43

16

5

Needle-type,
n (%)

2067 (82.7) 765 (99.7) 540 (99.8) 352 (99.7)

Scissor-type,
n (%)

431 (17.3)

2 (.3)

1 (.2)

1 (.3)

276
0 (0)

151 (99.3) 26 (17.7) 106 (82.8) 64 (91.4) 43 (100) 16 (100) 4 (80.0)

276 (100)

dissection was performed using 1 or 2 ESD knives.
Hemostatic forceps (Olympus Co) was used if needed.
Details have been described in previous reports.19 The
procedure of colorectal ESD using a scissor-type knife
(the SB Knife Jr) is shown in Figure 3 and Video 1
(available online at www.giejournal.org) and using a
needle-type knife (the Dual Knife/J) is shown in
Figure 4 and Video 2 (available online at www.
giejournal.org).
110 GASTROINTESTINAL ENDOSCOPY Volume 96, No. 1 : 2022

1 (.7)

121 (82.3) 22 (17.2)

6 (8.6)

0 (0)

0 (0)

1 (20.0)

Outcomes and deﬁnitions
The primary outcome was the intraoperative perforation rate. Secondary outcomes were procedure time,
resection speed, rate of using a single knife, resection
rates, and adverse events rates, including delayed perforation and bleeding.
Intraoperative perforation was diagnosed if an extramural organ or fat protruding through the colonic wall
was visualized endoscopically during the procedure,
www.giejournal.org
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Colorectal ESD between August 2013 and December 2018 at 11 institutions of the Hiroshima GI Endoscopy Research Group
2456 patients, 2629 lesions
Excluded:
Insufficient device data - nine patients, nine lesions

Colorectal ESD started with and completed primarily using the Dual Knife/J, Flush knife/BT, Jet/B-knife, or SB Knife Jr as the first knife
2447 patients, 2620 lesions
Excluded:
Inflammatory bowel disease- 15 patients, 15 lesions
Previous local endoscopictreatment- 69 patients, 70 lesions
Histopathological examination revealing neither carcinoma nor adenoma-33 patients, 37 lesions

Analysis cohort
2330 patients, 2498 lesions

Needle-type knife group
(Dual Knife/J, Flush Knife/BT, Jet/B-knife)
1923 patients, 2067 lesions

Scissor-type knife group
(SB Knife Jr)
407 patients, 431 lesions

2:1 Propensity-score matching:
Age, Sex, Use of anticoagulants and/or antiplatelet therapy, Tumor
Location, Tumor size, Growth type, Submucosal fibrosis, Histology

Needle-type knife group
709 patients, 814 lesions

Scissor-type knife group
386 patients, 407 lesions

Figure 2. Flowchart of the enrolled patients. ESD, Endoscopic submucosal dissection.

whereas delayed perforation was deﬁned as perforation
identiﬁed using CT after the procedure (ie, intestinal perforation detected after the scope was withdrawn after
completion of the procedure during which perforation
did not occur).1,20 Procedure time was measured from
the ﬁrst injection to the completion of submucosal
dissection. Resection speed was deﬁned as the ratio of
the resected specimen area (specimen size [mm2] 
.25  3.14) to procedure time (minutes). Cases where
the entire ESD procedure was performed with only 1
knife, excluding the use of hemostasis forceps, were
recorded to determine the rate of using a single knife.
Complete resection was deﬁned as en-bloc resection
where both horizontal and vertical margins were negative.
Delayed bleeding was deﬁned as a decrease in hemoglobin
by >2 g/dL or conﬁrmation of marked hemorrhage after
the procedure within 30 days.1,21
Histopathologic diagnosis was performed in accordance
with the World Health Organization classiﬁcation system,22
and tumors were classiﬁed as adenoma, intramucosal
adenocarcinoma (Tis), submucosal superﬁcial invasive
carcinoma (T1a [SM1]; <1000 mm), or submucosal deep
invasive carcinoma (T1b [SM2]; 1000 mm). The degree
of submucosal ﬁbrosis was classiﬁed as no (F0), mild
(F1), or severe ﬁbrosis (F2).5 Growth type referred to
the growth pattern of lesions, which was classiﬁed into 3

types: laterally spreading tumor-granular,
spreading tumor nongranular, and polypoid.5
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laterally

Statistical analysis
We used propensity score–matched analysis to balance
the subjects’ backgrounds. The variables used to estimate
the propensity score were age, sex, use of anticoagulants
and/or antiplatelet therapy, tumor location, tumor size,
growth type, submucosal ﬁbrosis, and histopathology.
Thereafter, 2:1 nearest-neighbor matching from the needle- and scissor-type knife groups was performed using a
caliper set at .2.
We hypothesized that the proportion of intraoperative
perforations would be lower in the scissor-type group
than in the needle-type group. The target study population
was 1200 lesions, with 800 lesions in the conventional
needle-type group (ie, control group) and 400 lesions in
the scissor-type group (ie, experimental group). A posthoc power analysis was performed to calculate the
required sample size. Brieﬂy, the proportion of intraoperative perforation was expected to be 4% in the needletype group19,23,24 and 1% in the scissor-type group.14,25
The estimated sample size was 780 lesions in the control
group and 390 lesions in the experimental group for a 1sided signiﬁcance level of .025 and a statistical power of
.80 to detect a beneﬁcial effect in the experimental
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Figure 3. Colorectal endoscopic submucosal dissection using a scissor-type knife (the SB Knife Jr). A, Circumferential incision from the anal side. B,
Mucosal incision as if cutting with scissors. C and D, Submucosal dissection. Grasping the target tissue (C) followed by pulling the knife slightly (D). After
conﬁrming the safety, electric current is applied. E, The scissor-type knife is being used as hemostatic forceps. F, Submucosal dissection is advanced
toward the oral side of the lesion to achieve en-bloc resection.

Figure 4. Colorectal endoscopic submucosal dissection using a needle-type knife (the Dual Knife/J). A, Circumferential peripheral mucosal incision from
the anal side. B, Extension of the mucosal incision by tracing and cutting with the tip of the knife. C and D, Submucosal dissection by swinging the knife
parallel to the muscle layer. E, Extending the circumferential mucosal incision toward the oral side followed by submucosal dissection. F, Final dissection
of the oral edge achieves en-bloc resection.

treatment group. Based on this analysis, the study was sufﬁciently powered to analyze the primary outcome (814 lesions in the needle-type group and 407 lesions in the
scissor-type group; 1221 lesions in total).
Normally distributed continuous variables are reported
as mean  standard deviation and were compared using

the Student t test. Continuous variables that were not normally distributed are reported as median (interquartile
range [IQR]) and were compared using the Wilcoxon
rank-sum test. Differences in categorical variables were
analyzed using the c2 test with the Yates correction or
Fisher exact test. Risk factors associated with intraoperative
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TABLE 2. Clinicopathologic characteristics of patients and tumors before and after propensity score matching
All patients

Propensity score–matched patients

Variables

Total

Needle-type

Scissor-type

No. of patients

2330

1923

407

No. of lesions

P value

Total

Needle-type

Scissor-type

P value

2498

2067

431

1221

814

407

Sex, male

1500 (60.0)

1237 (59.8)

263 (61.0)

.6657

735 (60.2)

486 (59.7)

249 (61.2)

.6643

Mean age, y (standard
deviation)

69.1 (10.4)

68.8 (10.6)

70.5 (9.5)

.0014

70.1 (9.8)

70.1 (10.0)

70.1 (9.4)

.6877

Heart disease

257 (10.3)

211 (10.2)

46 (10.7)

.7937

142 (11.6)

103 (12.7)

39 (9.6)

.1297

Cerebrovascular
disease

158 (6.3)

130 (6.3)

28 (6.5)

.8286

80 (6.6)

55 (6.8)

25 (6.1)

.7148

Diabetes mellitus

370 (14.8)

306 (14.8)

64 (14.8)

1.0000

182 (14.9)

122 (15.0)

60 (14.7)

.9323

Other malignancy

351 (14.1)

293 (14.2)

58 (13.5)

.7606

176 (14.4)

124 (15.2)

52 (12.8)

.2623

386 (15.5)

301 (14.6)

85 (19.7)

.0083

227 (18.6)

152 (18.7)

75 (18.4)

.9380

Right-sided colon

1338 (53.6)

1106 (53.5)

232 (53.8)

657 (53.8)

435 (53.4)

222 (54.5)

Left-sided colon

518 (20.7)

425 (20.6)

93 (21.6)

260 (21.3)

177 (21.7)

83 (20.4)

Rectum

642 (25.7)

536 (25.9)

106 (24.6)

304 (24.9)

202 (24.8)

102 (25.1)

Laterally spreading
tumor granular

1015 (40.6)

840 (40.6)

175 (40.6)

496 (40.6)

329 (40.4)

167 (41.0)

Laterally spreading
tumor nongranular

1012 (40.5)

858 (41.5)

154 (35.7)

451 (36.9)

302 (37.1)

149 (36.6)

Polypoid

471 (18.9)

369 (17.9)

102 (23.7)

274 (22.4)

183 (22.5)

91 (22.4)

Comorbidity*

Use of anticoagulants and/
or antiplatelet therapy
Tumor location

.8054

Growth type

.8603

.0094

.9779

<.0001

Submucosal fibrosis

.7424

None or mild

2117 (84.7)

1718 (83.1)

399 (92.6)

1120 (91.7)

745 (91.5)

375 (92.1)

Severe

381 (15.3)

349 (16.9)

32 (7.4)

101 (8.3)

69 (8.5)

32 (7.9)

Adenoma

979 (39.2)

802 (38.8)

177 (41.1)

491 (40.2)

315 (38.7)

176 (43.2)

Tis

1082 (43.3)

915 (44.3)

167 (38.7)

522 (42.8)

355 (43.6)

167 (41.0)

<.0001

Histopathology

.4695

T1a

160 (6.4)

107 (5.2)

53 (12.3)

101 (8.3)

71 (8.7)

30 (7.4)

T1b

277 (11.1)

243 (11.8)

34 (7.9)

107 (8.8)

73 (9.0)

34 (8.4)

29.9 (13.7)

29.6 (13.6)

31.3 (13.8)

31.2 (14.9)

31.3 (15.7)

31.0 (13.2)

Mean tumor size, mm
(standard deviation)

.0191

.2720

Values are n (%) unless otherwise defined.
*There are overlapping cases.

perforation and delayed bleeding were analyzed using univariate and multivariate analyses with a logistic regression
model. Overall, 9 factors were included in the univariable
analysis: patient sex, age, use of anticoagulants and/or antiplatelet therapy, tumor location, growth type, submucosal
ﬁbrosis, histopathology, lesion size, and knife type. Factors
reaching a .25 level of signiﬁcance in each step of the stepwise procedure were included in the multivariate analysis.
The results of the multivariate analysis are expressed as
odds ratios with 95% conﬁdence intervals. A P < .05 was
considered statistically signiﬁcant. JMP statistical software
version 16.1.0 (SAS Institute, Cary, NC, USA) was used
for all analyses.

RESULTS
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Clinicopathologic characteristics of patients
and tumors
Among all patients (before propensity score matching;
2330 patients, 2498 lesions), mean age was 69.1  10.4 years
and 60.0% were men (Table 2). Approximately 15% of
patients were using anticoagulants and/or antiplatelet
therapy. Lesions were found in the right side of the colon in
53.6%, rectum in 25.7%, and left side of the colon in 20.7%
of patients. The most common type was laterally spreading
tumor granular (40.6%) followed by laterally spreading
tumor nongranular (40.5%) and polypoid growths (18.9%).
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TABLE 3. Outcomes of endoscopic submucosal dissection for colorectal tumors
All patients

Propensity score–matched patients

Variable

Total

Needle-type

Scissor-type

No. of lesions

2498

2067

431

Procedure time, min,
Resection speed,* mm2/
min
Single knife used

P value

Total

Needle-type

Scissor-type

1221

814

407

P value

60 [40-100]

60 [40-105]

63 [45-96]

.8684

60 [40-95]

60 [40-95]

62.5 [45-96]

.2085

16.0 [9.8-24.5]

16.4 [10.2-26.2]

13.3 [8.9-20.3]

<.0001

16.4 [9.8-25.1]

18.3 [10.7-28.0]

13.2 [8.9-19.7]

<.0001

1326 (53.1)

901 (43.6)

425 (98.6)

<.0001

758 (62.1)

357 (43.9)

401 (98.5)

<.0001

Resection status
En bloc

2406 (96.3)

1983 (95.9)

423 (98.1)

.0243

1188 (97.3)

788 (96.8)

400 (98.3)

.1888

Piecemeal

74 (3.0)

67 (3.2)

7 (1.6)

.0845

27 (2.2)

21 (2.6)

6 (1.5)

.3016

Discontinued

18 (.7)

17 (.8)

1 (.2)

.3423

6 (.5)

5 (.6)

1 (.2)

.6700

2354 (94.2)

1942 (94.0)

412 (95.6)

.2115

1163 (95.2)

774 (95.1)

389 (95.6)

.7763

144 (5.8)

125 (6.0)

19 (4.4)

.2115

58 (4.8)

40 (4.9)

18 (4.4)

.7763

69 (2.8)

66 (3.2)

3 (.7)

.0019

23 (1.9)

20 (2.5)

3 (.7)

.0431

Required surgery

6 (.2)

5 (.2)

1 (.2)

1.0000

3 (.2)

2 (.2)

1 (.2)

1.0000

Delayed perforation

5 (.2)

5 (.2)

0 (0)

.5951

2 (.2)

2 (.2)

0 (0)

.5552

Required surgery

5 (.2)

5 (.2)

0 (0)

.5951

2 (.2)

2 (.2)

0 (0)

.5552

50 (2.0)

47 (2.3)

3 (.7)

.0355

23 (1.9)

20 (2.5)

3 (.7)

.0431

Histologic complete
resection
Complete
Incomplete
Adverse events
Intraoperative
perforation

Delayed bleeding

Values are median [interquartile range] or n (%).
*The ratio of the resected specimen area (specimen size [mm2]  .25  3.14) to procedure time (min).

Histopathology demonstrated that 39.2%, 43.3%, and 17.5%
of the lesions were tubular adenomas, intramucosal
cancers, and submucosal cancers, respectively, with a mean
tumor size of 29.9  13.7 mm (maximum diameter).
Before propensity score matching, sex distribution, comorbidities, and tumor location were not signiﬁcantly
different between the 2 groups. However, mean age
(68.8  10.6 vs 70.5  9.5 years), rate of anticoagulants
and/or antiplatelet therapy use (301 [14.6%] vs 85
[19.7%]), growth type (laterally spreading tumor granular/laterally spreading tumor nongranular/polypoid: 840
[40.6%]/858 [41.5%]/369 [17.9%] vs 175 [40.6%]/154
[35.7%]/102 [23.7%]), severe submucosal ﬁbrosis (349
[16.9%] vs 32 [7.4%]), histopathology (adenoma/Tis/T1a/
T1b: 802 [38.8%]/915 [44.3%]/107 [5.2%]/243 [11.8%] vs
177 [41.1%]/167 [38.7%]/53 [12.3%]/34 [7.9%]), and tumor
size (29.6  13.6 vs 31.3  13.8 mm) were signiﬁcantly
different between the needle- and scissor-type knife
groups. After propensity score matching, no signiﬁcant differences were found in any clinicopathologic characteristic
of patients and lesions between the 2 groups.

Procedural outcomes of colorectal ESD
After propensity score matching, the median resection
speed was signiﬁcantly faster in the needle-type group
(18.3 mm2/min [IQR, 10.7-28.0]) compared with the
scissor-type group (13.2 mm2/min [IQR, 8.9-19.7], P <
114 GASTROINTESTINAL ENDOSCOPY Volume 96, No. 1 : 2022

.0001), whereas en-bloc and complete resection rates were
not signiﬁcantly different between the needle- and scissortype knife groups (96.8% [788/814] vs 98.3% [400/407],
P Z .1888 and 95.1% [774/814] vs 95.6% [389/407], P Z
.7763, respectively) (Table 3). Meanwhile, the rate of
lesions resected using a single knife was signiﬁcantly higher
in the scissor-type group (98.5% [401/407]) compared with
the needle-type group (43.9% [357/814], P < .0001).
As a side note, before propensity score matching, the
median resection speed was also signiﬁcantly faster in
the needle-type group (16.4 mm2/min [IQR, 10.2-26.2])
than in the scissor-type group (13.3 mm2/min [IQR, 8.920.3], P < .0001), whereas the en-bloc resection rate was
signiﬁcantly higher in the scissor-type group (98.1% [423/
431]) than the needle-type group (95.9% [1983/2067]).
The rate of lesions resected using a single knife was also
signiﬁcantly higher in the scissor-type group (98.6% [425/
431]) than in the needle-type group (43.6% [901/2067],
P < .0001). The SB Knife Jr or Clutch Cutter (354 lesions),
IT Nano (808 lesions), and Hook Knife (71 lesions) were
used as a second knife in the needle-type group, whereas
the Dual Knife/J and IT Nano were used as a second knife
for 4 and 2 lesions, respectively, in the scissor-type group.

Adverse events of colorectal ESD
After propensity score matching, the intraoperative perforation rate was signiﬁcantly lower in the scissor-type group
www.giejournal.org
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TABLE 4. Univariate and multivariate analysis of risk factors for intraoperative perforation and delayed bleeding in all lesions (before propensity
score matching; n [ 2498)
Intraoperative perforation (n [ 69)
Univariate analysis
OR (95% CI)

P value

Sex, male vs female

1.0 (.6-1.7)

1.00

Variables

Delayed bleeding (n [ 50)

Multivariate analysis
OR (95% CI)

P value

Univariate analysis

Multivariate analysis

OR (95% CI)

P value

OR (95% CI)

P value

1.9 (1.0-3.6)

.04

1.8 (.9-3.4)

.069

Age, 70 y vs <70 y

1.1 (.7-1.8)

.71

1.0 (.6-1.7)

1.00

Use of anticoagulants and/
or antiplatelet therapy,
yes vs no

1.0 (.5-2.0)

.87

3.5 (1.9-6.2)

<.0001

3.3 (1.8-5.9)

.0003

Tumor location, rectum vs
colon

.4 (.2-.8)

.005

.4 (.2-.8)

.0054

3.2 (1.8-5.7)

<.0001

2.8 (1.6-5.0)

.0004

Growth type, laterally
spreading tumor
nongranular vs laterally
spreading tumor
granular/polypoid

1.7 (1.1-2.8)

.034

1.7 (1.0-2.8)

.052

.7 (.4-1.2)

.25

Submucosal fibrosis, F2 vs
F0/F1

5.2 (3.2-8.4)

<.0001

5.2 (3.1-8.6)

<.0001

1.6 (.8-3.1)

.23

.9 (.4-2.0)

1.00

.5 (.2-1.2)

.12

1.3 (.6-2.9)

.49

Tumor size, 40 mm
vs <40 mm

2.4 (1.5-3.9)

.0007

3.0 (1.8-5.2)

<.0001

2.7 (1.6-4.8)

.0009

2.6 (1.4-4.6)

.002

Knife type, needle vs
scissor

4.7 (1.5-15.0)

.0019

3.7 (1.2-12.1)

.0074

3.3 (1.0-10.7)

.0355

3.7 (1.1-11.9)

.00986

Histopathology, T1b vs
adenoma/Tis/T1a

OR, Odds ratio; CI, confidence interval.

(.7% [3/407]) than in the needle-type group (2.5% [20/814],
P Z .0431), whereas the delayed perforation rate was similar
in the needle-type knife group (.2% [2/814]) and scissor-type
knife group (0% [0/407], P Z .5552) (Table 3). In addition,
the delayed bleeding rate was also signiﬁcantly lower in the
scissor-type group (.7% [3/407]) than in the needle-type
group (2.5% [20/814], P Z .0431).
Incidentally, the results before propensity score matching were similar to those after propensity score matching
with signiﬁcantly lower intraoperative perforation and delayed bleeding rates in the scissor-type group than in the
needle-type group (.7% [3/431] vs 3.2% [66/2067], P Z
.0019 and .7% [3/431] vs 2.3% [47/2067], P Z .0355,
respectively). Moreover, in multivariate analyses using the
cohort before propensity score matching (ie, all lesions),
the needle-type knife was signiﬁcantly associated with intraoperative perforation (odds ratio for the scissor-type
knife, 3.7; 95% conﬁdence interval, 1.2-12.1; P Z .0074)
and delayed bleeding (odds ratio for the scissor-type knife,
3.7; 95% conﬁdence interval, 1.1-11.9; P Z .00986) and was
identiﬁed as an independent risk factor affecting intraoperative perforation and delayed bleeding (Table 4).

Based on propensity score–matched analysis, we
observed that rates of intraoperative perforation and de-

layed bleeding in colorectal ESD using a scissor-type knife
were signiﬁcantly lower than those using a needle-type
knife, whereas the resection speed of colorectal ESD using
a scissor-type knife was signiﬁcantly slower than that using
a needle-type knife. Furthermore, the rate of lesions resected by ESD using a single knife was also signiﬁcantly
higher in the scissor-type knife group compared with the
needle-type knife group.
Regarding adverse events, the intraoperative perforation
rate was signiﬁcantly lower in the scissor-type group than in
the needle-type group (.7% [3/407] vs 2.5% [20/814], P Z
.0431). Intraoperative perforation is one of the most severe
adverse events of colorectal ESD, with a general rate of 2.0%
to 10.7%.1 In comparison, the perforation rates of colorectal
ESD using a scissor-type knife have been reported as 0%,16
1.0%,14 and 1.2%25 in observational studies (all reports
included >100 cases), which is lower than the general
rate. Most conventional colorectal ESD devices,
particularly needle-type knives, are used without ﬁxation
to the target tissue, creating a risk of unexpected incision
and perforation of the colorectal wall. In comparison,
scissor-type knives enable the target tissue to be grasped
ﬁrst, facilitating controlled dissection and potentially preventing unexpected injury to the muscular layer despite
difﬁcult situations, such as when the muscle layer is viewed
perpendicularly and the submucosa cannot be visualized in
front and/or when respiratory or aortic pulsation interferes
with the procedure.16,18,26 The use of scissor-type knives
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as a rescue strategy in difﬁcult situations reportedly improves outcomes, such as a higher en-bloc resection rate,
lower perforation rate, and higher resident selfcompletion rate.27,28 Based on our data and these
ﬁndings, we believe the scissor-type knife is safer and useful
for nonexperts and difﬁcult situations.
Moreover, we observed that the delayed bleeding rate was
signiﬁcantly lower in the scissor-type group than in the
needle-type group (.7% [3/407] vs 2.5% [20/814], P Z
.0431). The scissor-type knife also functions as a hemostatic
forceps; therefore, even though spurting intraoperative
bleeding from large vessels can occur, it can be dealt with
immediately using the scissor-type knife itself. Moreover, precoagulation during the procedure, as prophylactic hemostasis, can easily be performed using scissor-type knives.18 For
example, in gastric ESD, use of a scissor-type knife was associated with fewer severe bleeding events, and the delayed
bleeding rate was lower compared with an IT Knife 2
(Olympus Co).29 In another study of colorectal ESD, the
rate of severe hemorrhage with the combined use of a Dual
and SB Knife Jr was lower than that with the combined use
of a Dual and Hook Knife (17.9% vs 42.9%).27 According to
these results, the ability of scissor-type knives to function as
hemostatic forceps might contribute to the lower delayed
bleeding rate, making scissor-type knives seem even safer.
In fact, multivariate analysis of this study revealed that
needle-type knives were identiﬁed as an independent risk
factor affecting delayed bleeding and intraoperative perforation when compared with scissor-type knives.
In contrast, the resection speed using a scissor-type knife
in this study was signiﬁcantly slower than that using a needletype knife. This has also been reported in gastric ESD.30
Contributing factors may be that precise grasping of the
target tissue and dissection requires multiple steps and a
complex technique to rotate the knife to hold the target
tissue appropriately.25,31 As a countermeasure to this
concern, new knives and devices are being developed. A
new SB Knife Jr (SB Knife Jr2; Sumitomo Bakelite Co) has
already been launched in Japan. The knife has new
features, including a rotation handle for easy manipulation
to speed up the resection.32 Traction devices (such as an
S-O clip [Zeon Medical Inc]) signiﬁcantly reduced
procedure time in colorectal ESD using a needle-type
knife.33 These measures may be used to overcome the
slow resection speed associated with scissor-type knives.
The rate of lesions resected by ESD using a single knife
was signiﬁcantly higher in the scissor-type knife group
versus the needle-type knife group. Interestingly, a scissortype knife (SB Knife Jr or Clutch Cutter) was used as a second
knife for 354 lesions (17%) in the needle-type group. This
usage for rescue may have been because of their safety characteristics. In contrast, in the scissor-type group, colorectal
ESD could be performed, even in difﬁcult situations, without
switching to other knives, and 98.5% of cases were
completed with a single knife. Additionally, in most cases
where scissor-type knives were used, hemostatic forceps

were not required to treat intraoperative bleeding because
the scissor-type knives also functioned as hemostatic forceps.18 Based on our data and these considerations, the
scissor-type knife might be more cost-effective because
additional devices are not needed.26
This study had certain limitations. First, it was not a randomized, controlled trial. Therefore, propensity score
matching was performed to reduce biases between the 2
groups. Second, this was a post-hoc analysis from a previous
observational study. Details of the treatment strategy such as
knife selection and electrosurgical unit settings; ESD
methods including pocket creation, tunneling, and using
traction devices; and prophylactic vessel coagulation and
clip closure for mucosal defect after ESD were left to the
discretion of the endoscopist at each facility. Third, longterm outcomes, such as recurrence rates, were not evaluated. Fourth, the exact cost was not calculated. However, a
large number of patients from 11 facilities were enrolled in
this study, providing sufﬁcient power for statistical analysis.
Therefore, data in this study were used to underscore the
advantages and disadvantages of the scissor-type knife
compared with the needle-type knife for colorectal ESD.
In conclusion, the scissor-type knife allows for safer colorectal ESD with lower perforation and delayed bleeding
rates. It may prove particularly useful in difﬁcult situations
and carries the potential to be more cost-effective. In
contrast, the resection speed of colorectal ESD using the
scissor-type knife is slower than that using the needle-type
knife. A good understanding of these characteristics will
permit their proper use depending on the situation.
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