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Comparison of Clinical Performance and Safety between Domestic New Pull-type
Triple-lumen Sphincterotome and Conventional Sphincterotome: A Prospective
Multicenter Trial
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College of Medicinei, Seoul; Division of Gastroenterology, Department of Internal Medicine, Severance Hospital, Yonsei University College of
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Background/Aims: Sphincterotomes are essential for endoscopic sphincterotomy (EST) and can also be used for cannulation in ERCP.
A domestic new pull-type sphincterotome (Optimos™, Taewoong, Goyang, Korea) provides acceptable technical feasibility and safety,
but there are no comparison results. Thus, this study compared the clinical performance and safety of Optimos™ sphincterotome
to a conventional sphincterotome (CleverCut3™, Olympus, Tokyo, Japan) in patients who underwent ERCP.

Methods: From April 2021 to July 2021, a randomized prospective comparative study was conducted on 104 consecutive patients
who underwent ERCP in three medical centers. The primary endpoint was the clinical performance and safety of sphincterotomes
during ERCP.

Results: One hundred and four patients were assigned randomly to the Optimos™ group (n=51) or CleverCut3™ group (n=53). All
demographic characteristics did not differ between the groups except the BMI. The technical success rate for cannulation, performance
of EST, and total procedure time were similar in the two groups. The adverse events did not differ, even though two cases of post-ERCP
pancreatitis occurred in CleverCut3™. On the other hand, in questionnaire analysis, CleverCut™ showed a better user’s convenience
(median [interquartile range] 4.0 [3.0-4.0] vs. 3.0 [3.0-4.0], p=0.013) and manipulability (median [interquartile range], 4.0 [3.0-4.0]
vs. 3.0 [3.0-4.0], p=0.039) than Optimos™, even though the other profiles did not reveal any differences.

Conclusions: New domestic pull-type sphincterotome can offer comparable clinical performance and safety profiles to conventional
sphincterotome, but it needs refinements to increase the user’s convenience and manipulability. Further improvement and innovation
will be required to advance domestic medical devices. (Korean J Gastroenterol 2022;79:22-30)
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Fig. 1. CleverCut3™ (Olympus, Tokyo, Japan) pull-type sphincterotome.
(A) Neutral state, (B) pulled state.
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Fig. 2. Optimos™ (Taewoong, Goyang, Korea) pull-type sphincterotome.
(A) Neutral state, (B) pulled state.
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Fig. 3. Endoscopic sphincterotomy using CleverCut3™ (Olympus,
Tokyo, Japan) pull-type sphincterotome. (A) Preparing sphincterotomy
to 12 o’clock direction, (B) sphincterotomy state.

Fig. 4. Endoscopic sphincterotomy using Optimos™ (Taewoong,
Goyang, Korea) pull-type sphincterotome. (A) Preparing sphincterotomy
to 12 o’clock direction, (B) sphincterotomy state.
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Table 1. Baseline Characteristics of the Enrolled Patients
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AlgY Biorom Lk gehe oAb §loith CleverCut™<t2
2% 511, Optimos™wt2 |F 630 Aol 23 et
At ek 1049 2 GAE CleverCut™iLol| A 32+ (62.7%),
Optimos™<ol Al 23%9(43.4%)0] 911, B+ AR 217
63.56+14.64], 64.4+17.8A|9ICHTable 1). BMI:= CleverCut™<t
25.1+3.7% Optimos™<t 23.5+3.39] H|3}o] EA A o7
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CleverCut3™ (n=51) Optimos™ (n=53) p-value
Age (years) 63.5+14.6 64.4+17.8 0.792
Male gender 32 (62.7) 23 (43.4) 0.075
BMI 25.1+3.7 23.5+3.3 0.031
Indication of ERCP 0.076
CBD stones 26 (51.0) 17 (32.1)
Malignant biliary stricture 15 (29.4) 13 (24.5)
Benign biliary stricture 9 (17.6) 17 (32.1)
Benign pancreatic disease 0 (0.0) 3(5.7)
Others 1(2.0) 3(5.7)
Clinical presentation 0.186
Abdominal pain 22 (43.1) 30 (56.6)
Jaundice 11 (21.6) 11 (20.8)
Fever 6 (11.8) 1(1.9)
Others 12 (23.5) 11 (20.8)
Initial lab findings
Initial WBC count (/pL) 7,200 (5,380-9,370) 6,920 (5,200-8,740) 0.612
Initial hemoglobin (g/dL) 12.9 (11.9-14.1) 12.6 (11.3-13.8) 0.221
Initial platelet counts (><1O3/uL) 206.0 (144.5-245.0) 209.0 (182.0-256.0) 0.418
Initial AST (1U/L) 105.0 (34.0-209.5) 94.0 (29.0-207.0) 0.635
Initial ALT (IU/L) 95.0 (17.5-219.0) 108.0 (28.0-272.0) 0.675
Initial total bilirubin (mg/dL) 2.5(0.9-5.5) 2.0(0.7-4.1) 0.517
Initial amylase (1U/L) 60.0 (48.0-96.0) 69.0 (48.0-110.0) 0.436
Initial lipase (U/L) 80.5 (37.5-215.5) 87.0 (40.0-246.5) 0.814
Chemoprophylaxis for PEP 1(2.0) 2(3.8) >0.999

Values are presented as meantstandard deviation or number (%), or median (interquartile ranges).
BMI, body mass index; ERCP, endoscopic retrograde cholangiopancreatography; CBD, common bile duct; WBC, white blood cell; AST, aspartate
aminotransferase; ALT, alanine aminotransferse; PEP, post-ERCP pancreatitis.
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Table 2. Endoscopic Findings between the Groups

01042‘34 o] T TAaHeR *0%'— JAR= CleverCut ™4
1, Optimos™+t 90|t Hit A1 A% Sl4== CleverCut™st
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3.4+3.08 08 = & 7F 803} Zjol ¢loir}. of#e At
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CleverCut3™ (n=51) Optimos™ (n=53) p-value
Surgically altered anatomy 6 (11.8) 4 (7.5) 0.692
Periampullary diverticulum 12 (23.5) 9 (17.0) 0.557
Diameter of CBD (mm) 14.1+8.4 13.8+6.2 0.878
Cannulation 0.383
Success 50 (98.0) 49 (92.5)
Failure 1(2.0) 4 (7.5)
Success by rescue method 4 (7.8) 9 (17.0) 0.216
Number of trials 1.6+1.3 2.4+2.7 0.057
Total cannulation time (min) 2.5+2.3 3.4+3.0 0.113
Difficult cannulation 4 (7.8) 9 (17.0) 0.266
Guidewire assisted cannulation 51 (100.0) 51 (96.2) 0.492
Double guidewire technique 9 (17.6) 11 (20.8) 0.878
Primary NKS 6(11.8) 9 (17.0) 0.633
Angle of excision 0.516

10 o’clock 1(2.1) 3(5.9)

11 o’clock 4 (8.3) 6 (11.8)

12 o’clock 43 (89.6) 42 (82.4)
Surface of excision 0.538

Sharp 25 (52.1) 24 (47.1)

Smooth 21(43.8) 22 (43.1)

Irregular 2(4.2) 5(9.8)
Total procedure time (min) 15.0+£8.9 14.5+8.3 0.729
Pancreatic sphincterotomy 0(0.0) 7 (13.2) 0.009
Papillary balloon dilation 9 (17.6) 5(9.4) 0.348
Intraductal balloon dilation 2(3.9) 1(1.9) 0.973
Endo-biliary biopsies 4 (7.8) 1(1.9) 0.337
Biliary stent 0.761

Plastic stent 13 (25.5) 12 (22.6)

Metal stent 2(3.9) 1(1.9)
Pancreatic stent 0 (0.0) 4 (7.5) 0.136

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

CBD, common bile duct; NKS, needle knife fistulotomy.
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Table 3. Procedure-related Adverse Events between the Groups

FollA EAYEHA] 3ttt ERCP Al =

A 717FE CleverCut™<t 8.0+6.4Y,
. Folsith i BRCP ¥ X A AAIA F & 1 &
ol Aolg Molt #H

rIO ru
EQ,

A

(Table 4). E3t
%k 4.0 (IQR 3.0-4.0), Optimos™3- %%
% 30 (IOR 3.0-40)08 BATH 02 {2317 CleverCut™
of gk ‘ﬂé—Eﬂ =9kt 11 9] 71 ARe] Al Agtolut &
P2 5 2 ROl ApolE Kol gl

Optimos™+t 7.6+5.9

b 2AAE

CleverCut3™ (n=51) Optimos™ (n=53) p-value
Zipper cut effect 2(4.2) 2(3.9) >0.999
Immediate bleeding 0.938
No bleeding 42 (85.7) 45 (88.2)
Oozing type bleeding 7 (14.3) 6 (11.8)
Spurting type bleeding 0(0.0) 0(0.0)
Procedure related adverse events
Pancreatitis 0(0.0) 2(3.8) 0.492
Grade of PEP 0.375
Mild 0(0.0) 1(1.9)
Moderate 0(0.0) 1(1.9)
Bleeding 1(2.0) 0(0.0) 0.985
Perforation 0(0.0) 0(0.0) >0.999
Cholangitis 2(3.9) 3(5.7) 0.615
Cholecystitis 0(0.0) 2(3.8) 0.492
Asymptomatic hyper-amylsemia 0(0.0) 1(1.9) >0.999
Length of hospitalization 8.0+6.4 7.615.9 0.731
24 hours lab findings
24 hours WBC count (/uL) 6,800 (5,350-9,130) 6,700 (5,280-7,650) 0.501
24 hours hemoglobin (g/dL) 12.4 (11.0-13.2) 11.8(10.8-12.6) 0.223
24 hours platelet counts (x 103/;1L) 189.0 (147.5-250.5) 194.0 (166.0-223.0) 0.930
24 hours AST (IU/L) 77.0 (31.5-162.0) 70.0 (33.0-119.0) 0.621
24 hours ALT (IU/L) 85.0 (31.5-185.0) 105.0 (29.0-175.0) 0.815
24 hours total bilirubin (mg/dL) 2.1(1.1-3.4) 1.2 (0.7-2.7) 0.081
24 hours amylase (IU/L) 69.0 (48.5-136.0) 85.0 (48.0-214.0) 0.387
24 hours lipase (U/L) 91.0 (35.5-327.0) 140.0 (50.0-379.0) 0.141

Values are presented as meantstandard deviation or number (%), or median (interquartile ranges).

PEP, post-endoscopic retrograde cholangiopancreatography pancreatitis; WBC, white blood cell; AST, aspartate aminotransferase; ALT, alanine

aminotransferse.
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Table 4. User’s Satisfaction Score According to the Version of Sphincterotome

CleverCut3™ (n=51) Optimos™ (n=53) p-value
User’s convenience 4.0 (3.0-4.0) 3.0 (3.0-4.0) 0.013
1. Very disappointing 0 (0. 1(1.9)
2. Disappointing 1 (2. 9 (17.0)
3. Average 9 ( 22 (41.5)
4. Satisfactory 25 (49.0) 18 (34.0)
5. Very satisfactory 6(11.8) 3(5.7)
Manipulability 4.0 (3.0-4.0) 3.0(3.0-4.0) 0.039
1. Very disappointing 1(2.0) 9 (17.0)
2. Disappointing 4 (7.8) 9 (17.0)
3. Average 11 (21.6) 16 (30.2)
4. Satisfactory 29 (56.9) 17 (32.1)
5. Very satisfactory 6 (11.8) 2(3.8)
Resistance in the working channel 4.0 (3.0-4.0) 3.0 (3.0-4.0) 0.118
1. Very difficult 0 (0.0) 0(0.0)
2. Difficult 4 (7.8) 7(13.2)
3. Average 16 (31.4) 22 (41.5)
4. Easy 30 (58.8) 23 (43.4)
5. Very easy 1(2.0) 1(1.9)
Resistance of contrast injection 3.0 (3.0-3.5) 3.0 (3.0-4.0) 0.189
1. Very difficult 0(0.0) 0(0.0)
2. Difficult 4(7.8) 9 (17.0)
3. Average 34 (66.7) 19 (35.8)
4. Easy 11 (21.6) 20 (37.7)
5. Very easy 2(3.9) 5(9.4)
Values are presented as median (interquartile ranges) or number (%).
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