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Comparison between a novel core knife and the
conventional I'T knife 2 for endoscopic submucosal
dissection of gastric mucosal lesions

Myeongsoon Park, Jin Wook Lee, Dong Woo Shin, Jungseok Kim, Yoo Jin Lee, Ju Yup Lee, Kwang Bum Cho

Division of Gastroenterology, Department of Internal Medicine, Keimyung University Dongsan Medical Center, Keimyung University School of Medicine,

Daegu, Korea

Background/Aims: Few studies have compared the performances of endoscopic knives. This study aimed to compare the therapeutic

outcomes of a novel core knife and the conventional I'T knife 2 for endoscopic submucosal dissection (ESD) of gastric mucosal lesions.
Methods: This prospective, non-inferiority trial included patients diagnosed with gastric adenoma or early-stage adenocarcinoma at
Keimyung University Dongsan Hospital between June and November 2020. The patients were randomly assigned to either the core
knife or the IT knife 2 group. The operators and assistants scored the knives’ grip convenience and cutting abilities.

Results: A total of 39 patients were enrolled (core knife group, 20 patients; IT knife 2 group, 19 patients). There were no significant be-
tween-group differences in operator-assessed grip convenience (9.600 vs. 9.526, p=0.753), cutting ability (9.600 vs. 9.105, p=0.158), or

assistant-assessed grip convenience (9.500 vs. 9.368, p=0.574).

Conclusions: The core knife achieved therapeutic outcomes that were comparable to those of the IT knife 2 for ESD of gastric mucosal

lesions.
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INTRODUCTION

Gastric cancer is the fifth most commonly diagnosed malig-
nancy and the fourth leading cause of cancer-related mortality
worldwide." In South Korea, gastric cancer accounted for 7,624
deaths in 2019.” The incidence of gastric cancer remains high

owing to population growth and aging, making gastric cancer
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a major public health challenge. Therapeutic procedures and
multidisciplinary approaches for gastric cancer have advanced
in the last few decades. Endoscopic submucosal dissection
(ESD) has become the standard treatment for en bloc and RO re-
section regardless of the lesion size, not only for gastric adeno-
ma but also for early-stage adenocarcinoma.’ However, ESD is
a more time-consuming and technically demanding procedure
than endoscopic mucosal resection (EMR). Furthermore, ESD
has a slow learning curve; thus, endoscopic devices and meth-
ods have been modified.

A series of endoscopic knives with individual features has
been developed to improve the procedural safety and efficiency
of ESD. Among previous ESD instruments, insulated-tipped
diathermic knives have been widely used.”® However, few
studies have compared the performance of these endoscopic
techniques. Thus, this study aimed to compare the therapeutic
outcomes of a novel core knife (CORE-Knife, IC-KNAO001;
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INCORE, Daegu, Korea) with that of a conventional second-
generation insulated-tipped knife (IT knife 2 or ITknife2, KD-
611L; Olympus, Tokyo, Japan) for the resection of gastric mu-
cosal lesions.

METHODS

Study design and patients

The sample size calculation indicated that a total of 35.6 pa-
tients were needed to perform a non-inferiority test with an
alpha of 0.05, 80% power, and margin of 0.15. Considering a
dropout rate of 10%, 40 patients newly diagnosed with gastric
adenoma or early gastric cancer (EGC) at Keimyung University
Dongsan Hospital, were recruited between June and November
2020. The inclusion criteria were as follows: (1) age 18-80 years;
(2) biopsy-confirmed gastric adenoma or early-stage adenocar-
cinoma located in the antrum; (3) mucosal lesion >2 cm with-
out an ulcer; and (4) mucosal lesion <3 cm with an ulcer. The
exclusion criteria were as follows: (1) advanced gastric cancer,
(2) recent drug history of anticoagulant or antiplatelet agents
within 7 days before the endoscopic procedure, and (3) recur-
rent gastric cancer after endoscopic or surgical treatment.

The patients were randomly allocated in a 1:1 ratio to either
the core knife or IT knife 2 group using a random number
table. The study coordinator performed a stratified randomiza-
tion process using a table of random numbers. Baseline data,
including age, sex, height, weight, underlying disease/medica-
tions, and American Society of Anesthesiologists (ASA) physi-
cal status, were retrieved from the medical records.

Endoscopic submucosal dissection

ESD was performed by one of three endoscopists (YJL, JYL,
and KBC) with more than 500 cases of experience using both
the core knife and IT knife 2. The ESD protocol was as fol-
lows: first, an endoscope (GIF-H260 and GIF-Q260; Olympus,
Tokyo, Japan) was inserted, the lesion area was thoroughly
washed and examined, and the range and depth of the lesion
were determined. With an approximately 5-mm margin from
the rim of the lesion, the entire perimeter was marked using
an electronic needle knife or argon plasma coagulation (forced
APC, 20 W, flow 1.8 L/min; ERBE VIO 300D; ERBE, Tiibin-
gen, Germany). Saline mixed with 0.0025% epinephrine and
tinted indigo carmine was injected at an area 2 to 3 mm from
the markings to elevate the mucosal layer. The core knife or IT
knife 2 was then used for the incision along the entire perimeter
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(Endocut Q Effect, 3; cut duration, 2; interval, 3). Using the ce-
ramic hemisphere attached to both tools, an induction hole was
made in a normal mucosal area 3-5 mm away from the marked
rim and apical side of the endoscope. Subsequently, a ceramic
hemisphere was inserted for the mucosal incision, and the cut
was made in a sliding motion. A local submucosal injection was
administered to elevate the entire lesion. Next, the knife was
placed on the side of the lesion, and submucosal dissection was
performed parallel to the muscularis propria. The main elec-
trosurgical unit settings were Endocut Q Effect 3, cut duration
2 to 3, and interval 2 to 3 for dissection and forced coagulation,
effect 2, and 80 W for hemostasis of intraoperative hemorrhage
with a hot biopsy. After completion of the submucosal dissec-
tion, visible vessels on the artificial ulcer base were coagulated
using hemostatic forceps, and the site of the deep proper muscle

injury was closed using clips (Figs. 1, 2).

Outcome measures

The primary outcome measures were grip convenience (assessed
by both the operator and the assistant) and cutting ability (as-
sessed by the operator). The secondary outcome measures were
procedure time, carbonization of the endoscopic knife, en bloc

(B

Fig. 1. Knives used in endoscopic submucosal dissection. (A) Core
knife (CORE-Knife, IC-KNA0O1; INCORE, Daegu, Korea). (B) IT
knife 2 (IT knife2, KD-611L; Olympus).



Fig. 2. Endoscopic submucosal dissection using a novel core knife.
(A) Marking: the tip of the knife is used for marking the margin for
resection. (B) Incision: an incision is made around the circumfer-
ence of the lesion. (C-E) Submucosal dissection: the submucosa is
dissected with care to avoid perforation. (F) Excised specimen.

or complete resection rate (defined as an en bloc resection with
negative margins), procedure-related complications, hemoglo-
bin change 1 day after the procedure, and pathological results.
Grip convenience and cutting ability were scored on a
10-point visual analog scale, with a score of 0 indicating un-
comfortable grip convenience and poor cutting ability and a
score of 10 indicating comfortable grip convenience and good
cutting ability. The total procedure time was determined as the
sum of the time for marking and resection (time A) and he-
mostasis (time B). En bloc resection was defined as resection of
the tumor in one piece, with no endoscopically residual tumor.
Complete resection (R0) was defined as tumor resection with no
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histological evidence of cancer cells on the lateral or vertical mar-
gins. Carbonization of the knife tip was scored as grade I-IV.

Statistical analysis

Continuous variables are presented as mean+standard devi-
ation and categorical variables as frequency and proportion.
Normally distributed continuous variables were analyzed using
the Student ¢-test. Categorical variables were analyzed using the
chi-square test or Fisher exact test, as appropriate. All statistical
analyses were performed using IBM SPSS ver. 25 (IBM Corp.,
Armonk, NY, USA). Statistical significance was set at a two-sid-
ed p-value<0.05.

Ethical statements

This prospective, non-inferiority, randomized trial was ap-

proved by the Medical Ethics Committee of Keimyung Univer-

sity Dongsan Hospital (IRB No: 2020-04-076) and was conduct-

ed in compliance with the tenets of the Helsinki Declaration.
Written informed consent was obtained from all patients. All

patient records were anonymized prior to analysis.

RESULTS

Baseline characteristics

After excluding one patient because the lesion was located close
to a previous ESD scar, 39 patients (adenoma, 17; adenocarci-
noma, 22) were randomly allocated to the core knife group (20
patients) or the IT knife 2 group (19 patients). Table 1 sum-
marizes the demographic characteristics. The mean age was
63.8+8.9 years, and 31 patients (79.5%) were male. The patients’
mean height and weight were 164.9+£8.8 cm and 67.0+10.2 kg,
respectively. Two patients in the core knife group and five pa-
tients in the I'T knife 2 group were taking antiplatelet drugs. The
medication was stopped at least 1 week prior to the endoscopic
procedure. All patients had good performance status (ASA I, 29
[74.4%]; ASA I, 10 [25.6%]). Nine patients (23.1%) had hyper-
tension, and five (12.8%) had diabetes mellitus. There were no
significant differences in age, sex, height, weight, or underlying
diseases between the two groups. All lesions were located in the
gastric antrum: 14 lesser curvature (35.9%); 7 greater curvature
(17.9%); 8 anterior wall (20.5%); and 10 posterior wall (25.6%).
Surface erosion of the lesion was detected in three patients
(15.0%) in the core knife group and in one patient (5.3%) in the
IT knife 2 group. Atrophy was observed in 12 patients (60.0%)
in the core group and 11 (57.9%) in the IT knife 2 group.
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Table 1. Baseline patient characteristics

Characteristic Total (n=39) Core knife group (n=20)  IT knife 2 group (n=19) p-value
Age (yr) 63.8+£8.9 63.9+8.3 63.7+9.8 0.955
Male sex 31 (79.5) 17 (85.0) 14 (73.7) 0.633
Height (cm) 164.9+8.8 165.7+7.5 164.1+£10.2 0.601
Weight (kg) 67.0£10.2 66.51£9.3 67.6£11.2 0.759
Anticoagulant use 7(17.9) 2(10.0) 5(26.3) 0.363
ASA classification 0.785

ASAT 29 (74.4) 14 (70.0) 15 (78.9)

ASA I 10 (25.6) 6 (30.0) 4(21.1)
Hypertension 9(23.1) 4(20.0) 5(26.3) 0.930
Diabetes mellitus 5(12.8) 4(20.0) 1(5.3) 0.370
Initial hemoglobin (g/dL) 13.9£1.5 14.0+1.4 13.8£1.6 0.719
Tumor location 0.407

Antrum, lesser curvature 14 (35.9) 5(25.0) 9 (47.4)

Antrum, greater curvature 7 (17.9) 5(25.0) 2 (10.5)

Antrum, anterior wall 8 (20.5) 5(25.0) 3 (15.8)

Antrum, posterior wall 10 (25.6) 5(25.0) 5(26.3)
Surface erosion 4(10.3) 3(15.0) 1(5.3) 0.636
Atrophy 23 (59.0) 12 (60.0) 11 (57.9) 0.894

Values are presented as meanztstandard deviation or number (%).

ASA dassification, American Society of Anesthesiologists physical status classification system.

Assessment of the endoscopic knives
Table 2 and Figure 3 show the operator convenience and proce-
dure times, respectively, between the two groups. There was no
significant difference in the operator-assessed grip convenience
score (9.600 vs. 9.526, p=0.753) or cutting ability score (9.600
vs. 9.105, p=0.158) between the core knife group and the IT
knife 2 group. Similarly, the assistant-assessed grip convenience
score was not significantly different between the two groups
(9.500 vs. 9.368, p=0.574). Furthermore, although the total pro-
cedure time was longer in the core knife group, the difference
was not significant (24.2 minutes vs. 19.3 minutes, p=0.278).
Complete resection was achieved in 39 patients. En bloc re-
section was performed in all but one patient in the core knife
group who underwent piecemeal resection due to submucosal
fibrosis. The core knife was replaced in one patient because of
carbonization of the knife tip. However, the level of carbon-
ization was not significantly different between the two groups
(p=0.513).

Post-procedural complications and pathology

No patient developed post-ESD complications such as hemor-
rhage or perforation (Table 3). There was no difference in the
hemoglobin level changes between the groups on the day after
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the procedure (-0.1 vs. 1.0 g/dL; p=0.962). For histology, adeno-
ma was more common in the IT knife 2 group (52.6 vs. 35.0%;
p=0.431), while adenocarcinoma was more common in the core
knife group (65.0 vs. 47.4%; p=0.431), but the differences were
not significant. There were also no significant between-group
differences in terms of the size of the resected specimen, tumor
size, or depth of invasion.

DISCUSSION

ESD is widely used as a minimally invasive treatment for gas-
tric mucosal lesions.”” First introduced in the 1990s, ESD has
since been regarded as an established technique of endoscopic
resection and is considered a curative option for the treatment
of early neoplasia, with continuous increased use not only in
Asia but also in the US and Europe, where ESD has been pub-
lished in regional and national guidelines.”*"’ In ESD of EGC,
en bloc resection reduces the risk of residual cancer with a low
probability of lymph node metastasis. Nevertheless, ESD has
limitations such as a long operation time, difficulty in technical
acquisition, and a relatively high incidence of postoperative
complications such as hemorrhage and perforation." In terms
of the apparatus types themselves, data on the performance of



Table 2. Comparison between procedure time and convenience
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Variable Total (n=39) Core knife group (n=20) IT knife 2 group (n=19) p-value

Operator
Grip convenience 9.564 9.600 9.526 0.753

7 1(2.6) 0 1(5.3)

8 2(5.1) 2(10.0) 0

9 10 (25.6) 4(20.0) 6 (31.6)

10 26 (66.7) 14 (70.0) 12 (63.2)

Cutting ability 9.359 9.600 9.105 0.158

6 1(2.6) 0 1(5.3)

7 3(7.7) 1(5.0) 2(10.5)

8 3(7.7) 1(5.0) 2(10.5)

9 6 (15.4) 3(15.0) 3(15.8)

10 26 (66.7) 15 (75.0) 11 (57.9)

Assistant

Grip convenience 9.436 9.500 9.368 0.574
8 5(12.8) 5(25.0) 0
9 12 (30.8) 0 12 (63.2)
10 22 (56.4) 15 (75.0) 7 (36.8)

Total procedure time (min) 22.7+14.2 25.4+18.5 19.9+7.1 0.278
Time A (for marking and resection) 16.9£10.8 18.2+13.9 15.545.7 0.435
Time B (for hemostasis) 5.8+4.9 7.246.3 4.442.0 0.072

En bloc resection 38 (97.4) 19 (95.0) 19 (100) 1.000

Complete resection 39 (100) 20 (100) 19 (100) 1.000

Carbonization grade 0.513
I 29 (74.4) 14 (70.0) 15 (78.9)

II 7 (17.9) 5 (25.0) 2(10.5)
I 2(5.1) 1(5.0) 1(5.3)
v 1(2.6) 0 1(5.3)

Values are presented as number (%) or meanztstandard deviation.

endoscopic knives are limited, as there have been few compara-
tive studies.

ESD consists of two steps: (1) mucosal incision along the
lesion perimeter and (2) submucosal dissection based on the le-
sion’s elevation, which uniquely distinguishes ESD from EMR.’
However, despite significant utility in the marking of the first
stage of the area surrounding the lesion in ESD, the previous
tip-cutting needle knife has a serious drawback of increasing
the risk of hemorrhage and perforation in submucosal dissec-
tion."” Thus, the latest ESD method uses a specialized knife,
with the most well-known example being the insulated-tipped
knife."” The prototype was developed in the 1990s to resolve the
drawback of EMR; that is, complete resection would be possible
only for small lesions. Hosokawa et al. reported the first thera-
peutic outcomes of this new method in 1995."

The second-generation IT knife 2 (KD-611L; Olympus) is cur-

rently widely used.”*'*"* This standard knife has a 2.2-mm ce-
ramic hemisphere insulator at the tip of the knife that prevents
perforation and allows for circumferential incision and submu-
cosal dissection. The hemispherical shape ensures submucosal
dissection during resection while also reducing unintended
tissue damage via attachment to the apical side. It also acts as
a pivot upon movement in order to aid in the tilt or swing of
the knife. Meanwhile, the core knife used in this study has an
apical ceramic hemisphere structure similar to that of IT knife
2. The convex tip that comes in contact with the tissue is fully
polished, not only acting as a guide during incision but also si-
multaneously preventing any unnecessary tissue damage during
the procedure. The movement can be well maintained, even if
the part being dissected is slightly outside the visual field.
Notably, difficulties can arise when the incision of lesions
places the knife on a perpendicular side, while determining the
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Fig. 3. Comparison of outcome measures between the two knives. (A) Operator and assistant convenience. (B) Procedure time (time A, time
from marking to resection; time B, time spent on hemostasis; total procedure time=time A-+time B).

Table 3. Comparison of pathology and complications following endoscopic submucosal resection

Variable Total (n=39) Core knife group (n=20)  IT knife 2 group (n=19) p-value
Complication after ESD 0 0 0 1
Hb the day after ESD (g/dL) 13.7£1.3 13.8+1.4 13.6£1.2 0.664
Hb difference after ESD (g/dL) -0.2+0.8 -0.1+1.0 -0.2+0.7 0.962
Adenoma 17 (43.6) 7 (35.0) 10 (52.6) 0.431
Low grade 4(10.3) 3(15.0) 1(5.3)
High grade 13 (33.3) 4(20.0) 9 (47.4)
Adenocarcinoma 22 (56.4) 13 (65.0) 9 (47.4) 0.194
Well differentiated 7 (17.9) 3(15.0) 4(21.1)
Moderately differentiated 15 (38.5) 10 (50.0) 5(26.3)
Specimen size (mm) 37.3+9.1 40.0+£10.1 34.5+7.1 0.058
Tumor size (mm) 14.54+9.5 15.1£11.1 13.817.7 0.673
Depth of invasion 1
Mucosal layer 21 (95.5) 12 (92.3) 9 (100.0)
Submucosal layer 1(4.5) 1(7.7) 0

Values are presented as the number (percentage) or the mean + standard deviation.
ESD, endoscopic submucosal dissection; Hb, hemoglobin.

direction of the incision would also be challenging in a horizon-  the distance from the device to mucosa increases during air
tal incision in ESD."” In the case of esophagogastric junction, insufflation, it has been proven that the procedure time tends to
fundus, or pyloric ring, where the incision is restricted almost  be prolonged."

vertically or horizontally, or in the case of gastric angles where Our findings showed a comparable result of convenience and
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effectiveness between the novel core knife and the conventional
IT knife 2 in antral lesions. The novel core knife has a multi-
step structure as the apical coil channel for enhanced hardness,
through which a more refined resection focused on the nec-
essary area is possible. Furthermore, this design can provide a
high level of grip strength during ESD with a sufficient level of
stability, allowing an easier approach in areas where the planes
of the incisions may be perpendicular, as in the gastric cardia
or upper body greater curvature, and enabling direct transfer of
force exerted by the operator with a higher level of hardness on
the axis."”"” This feature can also be useful in cases requiring a
stronger force to be exerted because of the longer distance be-
tween the endoscope and lesion.

This study had some limitations. The physicians who partici-
pated in the evaluation were experts with sufficient experience;
no beginners were included. Considering the above-described
characteristics of the apparatus, it should be considered that,
in beginners, an uncontrolled force transmitted to the incision
might cause damage to the deeper muscle layer. Furthermore,
this study measured and reported the difference in the hardness
of the knife axis based on the direct experience and opinions of
the endoscopists. A quantitative study of the device characteris-
tics via in vitro comparisons should be conducted.

In conclusion, the novel core knife achieved non-inferior
results in the evaluation of grip convenience and cutting ability
scales, took the equivalent treatment time, and demonstrated
comparable therapeutic outcomes to the IT knife 2 in ESD of
gastric mucosal lesions. Further investigations may provide a
better knife choice for endoscopists who specialize in the ESD
procedure.
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