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Meta-analysis of the effect of water exchange on quality of
colonoscopy*
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Abstract: Objective To evaluate the effect of water exchange method versus conventional methods including
air insuftlation and carbon dioxide insufflation method for the quality of colonoscopy. Methods We searched
related randomized controlled trials published up to October 2022 from PubMed, Web of Science, the Cochrane
Library, SinoMed databases, CNKI, Wanfang data. Two reviewers independently searched the literatures based on
standards to extract the data and evaluate the quality. Meta-analysis was conducted by RevMan 5.4.1. Results

23 studies involving 10 654 patients were included. Although cecal intubation time was prolonged in water
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exchange (MD = 1.81, 95%CTI: 1.28 ~ 2.35, P = 0.000), but water exchange had higher adenoma detection rate (ADR)
(O}i =1.40, 95%CI: 1.26 ~ 1.55, P =10.000), cecal intubation rate (O}Q =1.62, 95%CI:1.24 ~2.10, P =0.000) and
scores of bowel preparation quality (MD =0.61, 95%CI: 0.42~0.79, P=0.000) compared with conventional
colonoscopy. In addition, WE had significantly lower pain sores (MD =-1.07, 95%CI:-1.39 ~-0.76, P =0.000),
number of abdominal compression (O}? =0.42, 95%CI: 0.29 ~ 0.60, P =0.000) and number of position change
(0}2 =0.59,95%CI: 0.42 ~ 0.82, P = 0.002) than conventional colonoscopy. Conclusion Although water exchange

colonoscopy prolongs cecal intubation time, but it can significantly increase ADR, cecal intubation rate and scores of

bowel preparation quality. Beyond that, water exchange reduces patient pain, the proportion of abdominal

compression and position change. Water exchange is a better choice for high-quality colonoscopy.

Keywords: water exchange colonoscopy; quality of colonoscopy; cecal intubation method; Meta-analysis
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1.1.1 WE vs WIALICO2
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Sergio Cadoni 2014 11 7.7 338 g 5.4 334 2.3% 2.00 [0.96, 3.04] e ¥
Sergio Cadoni 2015 12 57 186 12 7.7 193 2.0% 0.00 [-1.36, 1.36] TR
Sergio Cadoni 2017a a7 4.7 74 9.8 6.1 a1 1.7% -00[-1.78,1.58] SE B
Sergio Cadoni 2017k =) 4 408 2 406 402 2.7% 1.00 [0.28,1.62] e
Hiangping YWang 2015 8.5 4.3 100 8.1 B 100 1.9% 0.40 [1.05,1.85] I
Yu-HsiHsieh 2017 14 6.3 217 75 =1 217 2.3% 6.50 [5.43, 7.57] =
Yu-Hsi Hsieh 2020 16.2 5.5 75 10 5.4 75 1.7% 6.20 [4.56, 2.04]
SR 2021 11.92 3.38 ao0 8.03 318 s00 2.8% 3.89 [3.48,4.30] s
HEE 2016 11.91 358 150 8.03 318 150 2E% 3.88 [3.11, 4 65] e
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Test for overall effect: 2= 6.61 (F = 0.00001)
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Test for overall effect: Z= 557 (F = 0.00001)
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Test for overall effect Z= 1056 (F = 0.00001)

Testfor subaroup differences: Chit=1.21. df= 2 (F = 0.54). F= 0%
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Fig.3 Forest plot of comparison of cecal intubation time between the two groups
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ChiLiang Cheng 2021 95 131 81 131
Joseph W, Leung 2013 27 50 24 a0
Kjetil Garborg 2015 82 234 74 239
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Richard Azevedo 2018 22 70 20 71
Sergio Cadoni 2014 87 338 64 334
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Fig.4 Forest plot of comparison of adenoma detection rate between the two groups

05 07
IS4

15 3
SiCERA




[ N B

5530 %

243 HWMAEEE 2URSCERT T PP AE B
R, R E ST (17 =46%, P=0.020),
B 81 5 RS BT HEAT Meta 7387, 45 BoR: K32
B ERE RS TE RS, ZRA%IEE

(OR=1.62, 95%CI: 124~2.10, P=0.000), U,

FUPEAT Meta 2047, S5 EoR . /KA BBPS & T4
Mt T, ZRAFRITHE XL (MD=0.61,
95%CI: 0.42~0.79, P=0.000). WKl6.

245 ﬁ};ﬁ ‘i‘T‘éJ\ 17%1%[%8. 10-14, 16-20, 23-24, 26, 28-29]
P fli T VAS, % m A 5 E A (IP=95%,

5. P=0.000), ¥ Fﬁﬂ&ﬁnjﬁﬁijﬂi&ﬁ Meta 7347,
2.4.4 BooiE E & R ® 16 G X Bon: H5EBEEE UM, KSR i) VASAIL, 2
FRU=10, 1213, 16, 18719, 21, 2324, 260915 £ T BRPS | A 5T [6] SAEGHFEY (MD=-1.07, 95%CI: -1.39 ~-0.76,
A5 (17=86%, P=0.000), #EHEEVLENE  P=0.000), WLE7.
3z ik F5F Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI

Gui Ren 2021 225 225 225 225 Mot estimable

Hui Luo 2013 52 55 42 585 2.5% 5.37[1.43,20.09]

Joseph W. Leung 2013 3| 50 49 50 131%  0.06[0.01,0.52]

JW Leung 2019 161 161 156 159 0.5% 7.22[0.37,140.99]
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Mo Wang 2022 48 52 38 52 3.2%  4.42[1.35 1453 =
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Richard Azevedo 2018 65 70 B7 71 53% 0.78[0.20, 3.02] T I

Sergio Cadoni 2014 326 338 330 334 131% 0.33(0.11,1.03] — |

Sergio Cadoni 2015 181 186 185 193 5.4% 1.57 [0.50, 4.88] B
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Fig.5 Forest plot of comparison of cecal intubation rate between the two groups
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Fig.6 Forest plot of comparison of bowel preparation quality between the two groups



ERR:C] Fokle, 45 KIS 2 S5 M SRR BT i 0 1) Meta 5347
Wt 5 Mean Difference Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI
Gui Ren 2021 2 222 225 2 296 225 6.1%  000[-0.48 048 —
Hui Luo 2013 21 18 65 46 17 55 54% -250[3.15-185 —
Joseph W, Leung 2013 3 28 40 5 3 50 37% -200[3.14,-0.86]
Kjetil Garborg 2015 5 296 234 § 37 239 56%  000[-060, 0.60] —
Makota Arai 2016 11 053 206 121 05 197 71% -0.11[0.21,-0.01] i
Mo YWang 2022 5 148 52 5 148 52 58%  000[057 057 —r—
Pemysl Falt 2015 38 24 46 54 19 46 45% -1.60[2.48,-0.72)
Richard Azevedo 2018 333 232 70 4984 21 71 61% -1.55[2.28,-0.82)
KXiangping Wang 2015 1.1 11 100 29 2 100 62% -1.80[2.25-1.39) e o
Yu-Hsi Hsieh 2017 1.7 26 27 39 31 217 59% -220[2.74,-1.66] ——
Yu-Hsi Hsieh 2020 28 28 75 41 27 75 4B% -1.30[2.18,-0.42]
S5 201 27 12 139 33 15 137 66% -060[-0.92-0.28] -
W22 2016 473 1.44 500 627 135 500 7.0% -1.54[1.71,-1.37] e
BB 2019 1.7 1.7 100 28 22 100 59% -1.10[1.64,-0.56) — &
== 2019 29 1.3 1653 36 12 1650 71% -0.70[0.79,-061] -
BpEAR 2016 172 119 144 275 105 165 68% -1.03[1.28,-0.78) =
B #2016 177 129 150 284 155 150 66% -1.07[1.39,-0.75) =
Total (95% CI) 4016 4029 100.0% -1.07 [-1.39, -0.76] >
Heterogeneity: Tau?= 0.36; Chi*= 353.11, df = 16 (P < 0.00001); F= 95% 2 1 . 1 2
Test for overall effect: Z=6.70 (P < 0.00001) EHIGHRE S
E7 WZHEE VAS LR FRHE
Fig.7 Forest plot of comparison of VAS between the two groups
2.4.6 BLER d R 1S SCHRRD - 0 12 M 1618, 22 2425, 27 95%CI. 0.42~0.82, P=0.002). UL 9,

Geit T BT IE R R A R, BRI R v
(I*=78%, P=0.000), tH NN EERIIEAT Meta
O3HT, BERTIR . IRASHR A IE B R R TR
SR, LRAEKIEE L (OR=042, 95%CI:
0.29 ~0.60, P=0.000). UL 8,

247 MAZECE 1255IEHRT O 12 14 16018 20, 22, 2405, 27)
Geit T OREARA S 0 B, BRI =
(I*=80%, P=0.000), ¥&HBEHLELNBIRITEST Meta
T, BEREIR : IKASHR R AR R R Y B TR
Mg, ERAEIT¥EYL (0R=059,

25 RFMWEMEBESH

2l 21 R 5 SR P bRt A T K R Am AT R 36, 458
BN ADR YIRS EIFEAXIFR (K110), s 9A

{1 SCHR AT 2 22 I £y 1) P REPE ARG . B ADR T E
RSN, YEEIITE] . BBPS, VAS. M &B4% 5 Ak
AP AR B S B, o X B bR A T AR
3T, Sl R [ 2N AR RN A A LA A A A 50T
W, BB HARPREERTCARAEN A, Z—HIFRSC
BkIG, XTI SCRRIETT A9, Sfetrg Rk kE
A 5 A

Wz 35 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ChiLiang Cheng 2021 63 131 108 13N 9.8% 0.20[0.11, 0.35) ==
Hui Luo 2013 4 55 21 55 5.5% 0.13[0.04, 0.40]
Joseph W, Leung 2013 13 50 27 50 7.5% 0,30 [0.13, 0.69]
JW Leung 2019 28 161 66 159 10.3% 0.30[0.18, 0.50] -
Pfemys| Falt 2015 19 46 19 46 7.6% 1.00[0.44, 2.29] S
Sergio Cadoni 2015 129 186 164 193 104% 0.40 [0.24, 0.66] ——
Sergio Cadoni 2017a 29 79 51 a1 9.2% 0.34[0.18, 0.65] =
Yu-Hsi Hsieh 2020 58 75 67 75 7.0% 0.41[0.16,1.01]
=i 2019 305 1653 382 1650 12.8% 0.75[0.63, 0.89] -
EpEA 2016 18 144 34 165 9.3% 0.55(0.30,1.02) =T
Bk 2016 87 150 98 150 107% 0.73[0.46,1.17] —=
Total (95% CI) 2730 2755 100.0% 0.42 [0.29, 0.60] -
Total events 753 1037
Heterogeneity: Tau®= 0.25; Chi*= 46.44, df= 10 (P < 0.00001); = 78% U=[15 02 ] 5 2:0
Test for overall effect: Z= 4.84 (P < 0.00001) TiGTRA EESA

El8 WMARERIMBRELBHHRRE

Fig.8 Forest plot of comparison of abdominal compression between the two groups
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