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Clinical application value of transparent cap assisted water
exchange colonoscopy combined with NBI examination

Sheng Cai, Fang-fang Zhang, Jian Huang, Jian-zhong Sang, Qi-feng Song, Qian-qian Yang, Jian-bo Zhou
[Department of Gastroenterology, the Affiliated Yangming Hospital of Ningbo University
(Yuyao People’ s Hospital), Ningbo, Zhejiang 315400, China]

Abstract: Objective To explore the clinical application value of transparent cap assisted water exchange

colonoscopy combined with NBI examination. Methods 240 patients underwent colonoscopy from June 2019 to
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March 2020 were included, they were randomly divided into the air group, the water exchange group and the water
exchange combined NBI group, 80 patients in each. Air injection colonoscopy was used in the air group, Water
exchange group was water injection colonoscopy, white light observation is used when backtracking; Water
exchange combined NBI group was also water injection colonoscopy, NBI observation is used when backtracking.
All patients underwent colonoscopy without anesthesia, patients in the three groups were all fitted with the same
type of transparent cap at the end of the intestinal lens during colonoscopy, all examinations were performed by a
senior physician skilled in colonoscopy. Postoperative analysis was performed to compare the differences among the
three groups in colonoscopy entry time, cecal arrival rate, endoscopy exit time, intestinal cleanliness, abdominal
pain, adenoma detection rate, anesthesia demand rate and willingness to undergo colonoscopy again. Results
Colonoscopy entry time was (5.02 + 0.70) min in the water exchange group and (5.05 + 0.85) min in the water
exchange combined NBI group, both of which were longer than that in the air group (4.02 +0.80) min, the
difference was statistically significant (' =43.72, P <0.01); There was no significant difference in the cecal arrival
rate among the three groups (P > 0.05). The endoscopy exit time of the air group was (6.53 + 0.90) min, which was
lower than (8.72 £+ 0.72) min of the water exchange group and (8.84 £+ 0.77) min of the water exchange combined
with NBI group, the difference was statistically significant (F=208.46, P <0.01); There was no significant
difference in intestinal cleanliness (Boston score) among the groups (F = 0.53, P> 0.05). Abdominal pain score was
(2.88 £ 1.91) in the air group, which was higher than (1.93 + 1.48) of the water exchange group and (1.94 + 1.49) of
the water exchange combined NBI group, the difference was statistically significant (¥ =8.67, P <0.01); Adenoma
detection rate was highest in the water exchange combined NBI group (38.8%, 31/80), compared with the other two
groups, the difference was statistically significant (x> = 5.84, P < 0.05; y* =4.91, P <0.05); The anesthesia demand
rate in the air group (21.3%, 17/80) was higher than that in the water exchange group (8.8%, 7/80) and the water
exchange combined NBI group (6.3%, 5/80), the difference was statistically significant (y*=4.90, P <0.05;
= 17.61, P<0.05); The air group (71.3%, 57/80) underwent colonoscopy again was lower than the water exchange
group (86.3%, 69/80) and the water exchange combined NBI group (88.8%, 71/80), with statistically significant
difference (* = 5.39, P<0.05; y2=7.67, P<0.05).

colonoscopy combined NBI examination can improve the detection rate of adenoma, reduce the rate of abdominal

Conclusion Transparent cap assisted water exchange
pain and anesthesia demand, and improve the willingness of patients to undergo colonoscopy again.

Keywords: transparent cap; water exchange; air injection; colonoscopy; NBI; adenoma; abdominal pain;
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1.1
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GRS (P>0.05), HAHM, WEL,
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Table 1 Comparison of general data among the three groups
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Table 2 Comparison of colonoscopy entry time,cecal arrival rate,,endoscopy exit time and intestinal cleanliness among

the three groups

21 51 PR [E] /min KER (%) IR BEHT [E]/min Boston P¥£53/41
254 (n=80) 4.02+0.80 79(98.8) 6.53+0.90 8.310.98
IK3EH2H (n = 80) 5.02+0.70" 80(100.0) 8.72+0.72" 8.43+0.83
IKAZHIE A NBIZH (n = 80) 5.05+0.85" 80(100.0) 8.84+0.77" 8.45+0.86
FIXME 43.72% 0.16 208.46" 0.53%
PAA 0.003 0.861 0.000 0.590
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e VLB, 28 SRR KR BOK 2] (21.3%
F18.8%, x*=4.90, P=0.027) FIKAZHHEA NBIAH
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Attached fig. Adenoma detection among the three groups

*3 SHEBEER.ERHE REEREREERXITHERLR
Table 3 Comparison of abdominal pain,adenoma detection rate,anesthesia demand rate and rate of willingness to
undergo colonoscopy again among the three groups

4151 JEHR VIS 53 TR Az 2% 51 (%) JRRA T SR 191 (%) PRI TR B 61(%)
2554 (n = 80) 2.88+1.91 17(21.3)? 17(21.3) 57(71.3)
IKASHAL (n = 80) 1.93+1.48" 19(23.8)% 7(8.8)" 69(86.3)"

TR Hulf A NBI 4 (n = 80) 1.94+1.49" 31(38.8) 5(6.3)" 71(88.8)"

FIME 8.67% 7.26 8.15 8.53

PfE 0.000 0.023 0.017 0.007
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3 itig
S5 RAT 2 HRTSIA S5 A 1 E ik

e S5 A TR A T AR ZS ARG BRI, 755 1 iUV
EIEK . Ay sk A asRE, SEURE HIE
AL K, EEAER LIS SN, T
X P Il RER 2 0 A R KBS R, R T iE i
o FHRR I 25 P Rl s iy, (R R 2 ) 2341 ok
FHOERIE, A3k 2 Y, 45 BBk 2 bt
F] 8 B RS VE M S B Bk A 1) LG A, IR BER[A]
T T B X 2 B A A B 25 S R Y, AR
AR5 % B B AL KRS BOK SE #Bk
NBI 3 Fh& i ita ey s, R IAESEBE I ] 123 <4l
B TR AL IR A6 G NBLAH, AR BEAT[H] |25
AW TN, EHH R KBl
SRR K IGIE S B s 2T, [P 0 i i s o
FEs S BGRERE A TE , IR OB s 22 4%
KA, XS BEAE Bt () g4, A5 L X sf [i) 4E
K, ARFFELEA S PR HOE —BL AR T, &
S H R T ARSI RK A4 NBI 4L, {03

HBH R, ZREGIEE X, SUMEMTFR"
EAR—F, =R 1 FIRKERERE bk, B
F AT A L H BMIEAL (BMI< 18 kg/m®) . 341
HHEEEE R, 2R E5IFEY, Xae5SH
FARTIIRE 75 & B A T AU i 4 750 I
B N A E BN K

IK S Ny i A T A FLAE ) B s P K, IR
A AR B s R G AT 38K, O A et
B2, DLIS AR AN K 0 i P VAR 1 S8 e . A S AF
FER I, FEARIRRIIRAS T K S I 25 i A A 5 v
MRl RS R AT, KSR X FIRR
PR T R B AR TR . AR R, R4
AT A (288+1.91) 4y, = TR HAR
(1.93 + 1.48) 43 FIZKACHIK A NBIZHY (1.94 £ 1.49)
gy, SHBFEK, ZERAGIMFEXL. EHIAN,
IR W e T A TRK A B s i e Ze | R AR
HVRMIER, T EB K E IR, fipiEAEE
WD AR . A AR SRR R 21.3%, @K
LR 8.8% FI/K ASHIK A NBLZH Y 6.3%, 3234
i, Z2RAGIFEL, SHEHRZER 3.

e 22



5T,

85 B DIK S I SRS AR R B

i A1 I R (i

SR BEEFRATI R A R R T1.3%, AR T /KA H#He
% FIK 3SR NBIAL 1Y) 88.8%, 341 L
ﬁﬁﬁéﬁfﬁﬁ
S5 b ﬁzmmﬂ%%ﬁéfp@ AR, A
AR, BRI > %%%%ﬁu*%ﬁ)ﬁﬁi@ﬁﬁ
PSRBT fER N 22— B, S5 ske o i e
K R SRR 25 I Bk A I e (Y B AR AR . AN &
B, K ASHER S NBLZH BRRIAG 3800 38.8%, 145
S 21.3% FIKASH A1 23.8%, HHABPIZH LA,
ZRAGITEE X, % 85 NBUX IR e AR s
A
LE LR, RN B KA B gt i Bk A NBIK:
AR A AR, R A R A R, R
ORBERT SRR, IR EE BRI TR, (AT

FACHHA L | AIMEARBESE, 7% 3 22 IR Z e
A BEHLXT BB ST — 2D RS SR RIS AN L
Z £ X W

[1] PAN J, XIN L, MA Y F, et al. Colonoscopy reduces colorectal
cancer incidence and mortality in patients with non-malignant
findings: a Meta-analysis[J]. Am J Gastroenterol, 2016, 111(3):
355-365.

OJIDU H, PALMER H, LEWANDOWSKI J, et al. Patient

[2]
tolerance and acceptance of different colonic imaging modalities:
an observational cohort study[J]. Eur J Gastroenterol Hepatol,
2018, 30(5): 520-525.

[3] CADONI S, SANNA S, GALLITTU P, et al. A randomized,

controlled trial comparing real-time insertion pain during
colonoscopy confirmed water exchange to be superior to water
immersion in enhancing patient comfort[J]. Gastrointest Endosc,
2015, 81(3): 557-566.

[4] LEUNG F W, FRIEDLAND S, LEUNG J W, et al. Water-aided

methods for colonoscopy: a review of VA experience[J]. J Interv

Gastroenterol, 2013, 3(2): 43-48.

WESTWOOD D A, ALEXAKIS N, CONNOR S J. Transparent

cap-assisted colonoscopy versus standard adult colonoscopy: a

[3]

systematic review and Meta-analysis[J]. Dis Colon Rectum, 2012,

23

55(2): 218-225.
KIESSLICH R, NEURATH M F. Endoscopic detection of early
Best Res Clin

(6]

lower gastrointestinal  cancer[J]. Prael
Gastroenterol, 2005, 19(6): 941-961.

[71 ROSTOM A, JOLICOEUR E. Validation of a new scale for the

assessment of bowel preparation quality[J]. Gastrointest Endosc,

2004, 59(4): 482-486.

[8] MCCOMMONS R, WHEELER M, HOUSTON S. Colonoscopy

comfort: an evidence-based practice project[J]. Gastroenterol

Nurs, 2016, 39(3): 212-215.

W, WRST, BUBTE, 45 . 251 BEIR BT I A A AT 77 SR B

rR AR AL 424, 2016, 33(8): 512-513.

YANG C, XIANG L, ZHAO X H, et al. Research status and

[9] [J].
[91
reflection of colonoscopy retreat time[J]. Chinese Journal of
Digestive Endoscopy, 2016, 33(8): 512-513. Chinese
TEEE, XM, TRBT 2y, 55 25k A ik 5t A RO AT L
¥ Meta 43 [7]. TR AL N BEARE, 2014, 31(11): 656-658.
LIANG Y, DENG B, QIAO A H, et al. Meta analysis of the effect

[10]

[10]
of water injection and air injection in colonoscopy[J]. Chinese
Journal of Digestive Endoscopy, 2014, 31(11): 656-658. Chinese

[11] CADONI S, GALLITTU P, SANNA S, et al. A two-center

randomized controlled trial of water-aided colonoscopy versus

air insufflation colonoscopy[J]. Endoscopy, 2014, 46(3): 212-218.

[12] CADONI S, FALT P, GALLITTU P, et al. Water exchange is the

least painful colonoscope insertion technique and increases

completion of unsedated colonoscopy[J]. Clin Gastroenterol

Hepatol, 2015, 13(11): 1972-1980.

[13] LEUNG F W, JIA H. Expert endorsement, a prerequisite to general

acceptance, marked a significant milestone in the history of water

exchange colonoscopy[J]. Gastrointest Endosc, 2018, 88(4): 598-600.

KAMINSKI M F, REGULA J, KRASZEWSKA E, et al. Quality

indicators for colonoscopy and the risk of interval cancer[J]. N

Engl J Med, 2010, 362(19): 1795-1803.

[14]

(RH i)

A5 AER:

BRI, Bk, B, A IR B S S8 I BRI A A R A
BERG A I RIS M (E[T]. Hh E 24 AR, 2021, 27(10): 18-23.

CAI S, ZHANG F F, HUANG J, et al. Clinical application value of
transparent cap assisted water exchange colonoscopy combined with
NBI examination[J]. China Journal of Endoscopy, 2021, 27(10): 18-
23. Chinese



