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Efficacy and safety of water exchange colonoscopy in elderly
patients

Shi Jinxin, Wang Weijia, Zhang Xueling, Chen Haotian, Cui Peilin
(International Department of Comprehensive Internal Medicine, Beijing Tiantan Hospital,
Capital Medical University, Beijing 100070, China)

Abstract: Objective A randomized controlled trial was conducted on colonoscopy inpatient and outpatients
to compare the efficacy and safety of water exchange (WE) colonoscopy and CO, convention insufflation
colonoscopy in elderly patients. Methods 340 patients underwent fully sedated colonoscopy were randomly
divided into two groups according to colonoscopy with either WE colonoscopy group (WE group) and CO,
insufflation colonoscopy group (CO, group). The two groups were compared in terms of Boston bowel preparation
scale (BBPS), withdrawal time, cecal intubation time, cecal intubation success rate, abdominal compression,

willingness to repeat, polypdetectionrate (PDR), adenoma detection rate (ADR), and safety. Results The cecal
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intubation success rate was significantly higher in WE group (100.0%) compared with CO, group (96.5%), the
difference was statistically significant (P =0.013). The average cecal intubation time of WE group was
(10.50 + 1.79) min, which was longer than that of CO, group (7.55 + 1.50) min, and the difference was statistically
significant (P < 0.01). Comparison of withdrawal time and BBPS between the two groups, the differences were not
statistically significant (P > 0.05). The abdominal pressure rate was lower in WE group (5.9%) compared with CO,
group (13.5%), the difference was statistically significant (P =0.017). The rate of willingness to re-examination in
the WE group was 98.2%, which was significantly higher than the 93.5% in the CO, group. The PDR in WE group
(80.6%) was higher than that in CO, group (70.6%), the ADR in WE group (67.1%) was higher than that in CO,
group (50.6%), the differences were statistically significant (P <0.05). Multivariate Logistic regression analysis
showed that WE group was an effective factor in improving ADR (O}? =2.027, P <0.01). The overall adverse events
were less than 3%, with no difference between the two groups (P =1.000). Conclusion The use of WE

colonoscopy has a better improved efficacy in elderly patients, and safety should be ensured by individualized

assessment of the patient’s co-morbidities, bowel preparation tolerance, and willingness prior to the procedure.

Keywords: water exchange (WE) colonoscopy; elderly patients; colorectal adenoma; efficacy; safety
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K, KA (water exchange, WE) 25175k 2 R H:
B AR L . BB R 3 (adenoma detection
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. PER] . KB (body mass index, BMI) ., BEfE
s JEAENETARL . REER . WS NIEAISEE
R B T P2 (American Society of Anesthesiologists,
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(Boston bowel preparation scale, BBPS) J&L4) <641,
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121 HEAEES BERARSEEh, FK
4h, HEZEEBHRARC ZmEER (HL4L), RARW
T B Bl KFE R PR 2 R R DK 2 W B, R IR 358

EEEFRIRES
122  WE 241 B AR5 A4F sl RS IT e  HK R v

K, FEAETATEERK (250 ~300 mL), BEEIREATE
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IKIEEER, REERT, W B ER R KO AOMER
123 CO,z Ak A4E ] CO,BRATE m TR
. CO Mt B TR, REE NG
JRAAREAE, COEAREN (1.9£0.2) L/min,

124 BAFEa EEgdR 240G, BIGHUIR
HEAERE.
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LR BBPS . HHE IR . BintdE i,
JEAESL . BB EA . BAKH A (polyp
detection rate, PDR) . ADR FlIA7 245 W IR g 46 Y &R
(right ADR, rADR) . AR JFE SO MG kG A
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F1 WMARE—MERLE
Table 1 Comparison of general data between the two groups
WE4(n =170) 85/85  71.76+6.12  24.99+3.62  37(21.8)  81(47.6)  52(30.6) 4.31+0.94 87(51.2)
€0,4H (n = 170) 85/85  72.2945.65  24.75%375  32(18.8)  95(559)  43(25.3) 4.30+0.84 72(42.4)
i’ 1H 0.00" 0.82% -0.62” 233V -0.06> 436"
Py 1.000 0.413 0.536 0.312 0.951 0.225
JAEEE NOE f51(%) .
4 SilEARE  HEEIE R JEER AR E%E i
o b . TR g FAL F(%)

WE#1(n =170) 12(7.1)  56(32.9) 19(11.2) 15(8.8) 9(5.3) 53(31.2) 6(3.5) 0(0.0) 46(27.1)
CO,4(n=170) 16(9.4)  51(30.0)  18(10.6)  11(65)  12(7.1)  59(347)  2(1.2) 1(0.6) 35(20.6)
1 1.96"
P{H 0.669" 0.161
- GIFAE (%)

HE PR e 1L 173 1K Y 1 o 1 - €3 57 s 7R 12 3 A e 2
WE 4 (n = 170) 54(31.8) 82(48.2) 53(31.2) 5(2.9) 6(3.5) 19(11.8) 15(8.8)
CO,# (n=170) 47(27.6) 77(45.3) 51(30.0) 4(2.4) 3(1.8) 28(16.5) 12(7.1)
i (& 0.69" 0.29" 0.55" 0.11" 1.02" 2.00" 0.36"
P 0.406 0.587 0.814 0.735 0.311 0.157 0.547

W 1) AXH; 2) Adi; 3) K TFisher HbIAERE .

(percutaneous arterial oxygen saturation, Sp0,) < 90%
WP e MR . S B 30 d SET- R AHABAH
KA R (R mBE AR ) o
1.4 SHIFETE

{li FH SPSS 29.0 Ge it AR o it o HEBERY
PABI (%) o, BRI PR AFaiEdsr
AT GORI AR = bR 2s (v xs) Fom, NI
BAE A S REA A5 o SRR R T FIZ R
Logistic [a] 5 £ &Y, 437 5% W ADR B9 f& b5 A % .
P<0.05 HZEFA AR

R

FEEE BREYRILE

WE 2H /9 5 W4 48 82 %0 100.0%, B T
CO, 20 11 96.5%, 2 5 A Geit ¢ & L (P=0.013) .
WE 4175 218 38 /9 R 5.9%, PR AR T CO, 411y

2

2.1

13.5%, 2R ASZIFEX (P=0.017), WEZ4HK

EREGHFEY (P=0.029), WEA VY E WS
f A (1050 £1.79) min, B & K F €O, 4 )
(7.55+1.50) min, ZRAFIT¥E L (P<0.01),
P4 R BErt ) F BBPS H AL, 2R LG
X (P>0.05), W2,
22 WMABREEAKRHERILR

HA 257 I E =1 B A, WEZPDR N
80.6%, W T CO,4170.6%, 253K 55H %X
(P=0.032) . WE4L ADR } 67.1%, B & F CO, 41
[1150.6%, 2ZRAFIER X (P=0.002), 7474
1, WE4R)/NMIADR (<5mm) H643%, W EE
T CO,H M 43.2%, ZRAGIITFEXL (P=0.035),
P2 SR rADR | U] ADR RIS i 98 A T R L
B, ZRMIgit¥EE L (P>0.05), WE3~5,
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Table 2 Comparison of overall effects between the two groups
- BBPS/4 AR Eﬂé%ﬁ%ﬂi E%ﬁﬁa‘l‘ﬂ/ MR B A
fkskln WS R B4y = (%) JE]/min min 11(%) 11(%)
WEZ(n=170) 2.13+0.39 2.68+0.47 2.53+0.50 7.23+0.98  170(100.0)  10.50+1.79 7.12#0.92  10(5.9)  167(98.2)
CO,A(n=170) 2.14+0.40  2.66+0.47 2.50+0.50  7.16:+0.92 164(96.5) 7.55¢1.50  7.06:0.89  23(13.5)  159(93.5)
i’ 1H 0.28" 0.23 -0.54 -0.63" 6.11 -16.47 -0.60" 5.67 4.77
PiH 0.782 0.880 0.589 0.531 0.013 0.000 0.552 0.017 0.029
T 1R
*3 WAHBREERFBEBERHERIEE 61(%)
Table 3 Comparison of polyp and adenoma detection results between the two groups n (%)

2 5] PDR ADR rADR il ADR )]
WEZH (n=170) 137(80.6) 114(67.1) 54(31.8) 21(12.4) 6(3.5)
CO,#1(n=170) 120(70.6) 86(50.6) 41(24.1) 24(14.1) 10(5.9)
X1E 4.61 9.52 2.47 0.23 1.05

PIA 0.032 0.002 0.116 0.631 0.306

®4 PMHBEFREEZEADRLILE #(%)
Table 4 Comparison of ADR between the two groups
with different diameters  n (%)

bl <5 mm 6 ~9 mm >10 mm
WE# (n = 144) 81(56.2) 37(25.7) 26(18.1)
CO, 4 (n=111) 49(44.2) 31(27.9) 31(27.9)
X1H 3.68 0.16 3.52
PAE 0.055 0.689 0.061
*5 WHBEALREERADRILER #(%)

Table 5 Comparison of rADR between the two groups
with different diameters n (%)

215 <5mm 6 ~9 mm >10 mm
WE 2 (n = 56) 36(64.3) 10(17.8) 10(17.8)
CO,41(n = 44) 19(43.2) 15(34.1) 10(22.7)
X1 443 3.46 0.37
PAE 0.035 0.063 0.546

2.3 HmEEEEADRIBARERSH
XFEAF B H ADR AT SR 0 A, RS AR RS

Mg X5 ADRAG K, ERWAGI¥E
X (P<0.05), W#6.
2.4 N4 E#E ADR K £ E = Logistic BT 547

PLADR (J6=0, fi =1) NEAR, KiFsrt
(CO,4H =0, WEH =1). 5| (Z=0, F=1) A
R (60~74% =0, 275% =1) fENAZER, A
LN & Logistic [81334r, S5RE/R. BIEMAER =75
PIEGHEFEE ADRF RN EERNE, WEZ
ik Ay gy ik R AR R AR A A ADR I E 2N R
(OR=2.027, P<0.01). W#7.
25 WHEELAREHILE

i RS IR A S, R A AR I, A&
R ZEALAEA R, LR SRS Ry
K+ 3%, Wdanki, 25 L5%iF¥E X
(P=1.000). fEZSpBER AR, MAEA 1 HIEH
B — e PR AR IALRE , WE 2 1451 50 25t B — e A
MR, CO,ZH 151 £ 35 7 4G A 2 ol 72 b o 90 38
Ot G, CO, 4155 A 1) 8 H B a4 s B
TELS A B AY 7 AN, WE 41 1 41 5 25 1 300 Lk
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M, HAE30dHHBLDIREAN SR, B4 1
BB TER A A 2 RIMBURIERE s CO, 414 2 B/
HAERG A T d P B A P i e R R & s B B
gy, WALRE R BB G 202502 Mt s

Befh il . CO, 20 1 191 8 35 75 45 W 4 ko £ J= 30 d N AE
T, SETF BRI . PR E SRR RS A4
R, ZRHI LRI EE L (P>005) .

W28,

#x6 TMEFEEZADRMEBEREZEST 61(%)
Table 6 Univariate analysis of factors affecting ADR in elderly patients n (%)
- PE AER BMI
5 S 60 ~ 74 % >75% <28 kg/m’ > 28 kg/m’
JEADR(n = 140) 56(40.0) 84(60.0) 118(84.3) 22(15.7) 119(85.0) 21(15.0)
A ADR(n =200) 114(57.0) 86(43.0) 125(62.5) 75(37.5) 169(84.5) 31(15.5)
X1a 9.52 19.17 0.16
PAE 0.002 0.010 0.900
_— ASA ST Charlson & IFREFREOT43 BRI
IR &N I[E23 3~5%r > 647 o, WE
JEADR(n = 140) 108(77.1) 32(22.9) 133(95.0) 7(5.0) 84(60.0) 56(40.0)
A ADR(n =200) 137(68.5) 63(31.5) 180(90.0) 20(10.0) 86(43.0) 114(57.0)
X 1a 3.06 2.82 9.52
PAH 0.080 0.093 0.002
x7 ®InZHEEEADRME EZE Logistic BT #7
Table 7 Multivariate Logistic regression analysis of factors affecting ADR in elderly patients
5ES B SE Wald P OR 95%CI
WE 0.707 0.234 9.086 0.003 2.027 1.280~3.210
Sk 0.734 0.235 9.764 0.002 2.082 1.134~3.299
AEIE>T5 % 1.186 0.282 17.696 0.000 3.274 1.884~5.689
®8 MABREFREBMHILER F(%)
Table 8 Comparison of adverse events between the two groups n (%)
- BIARR (A EN K7 dN fAr30dA s 30 d
T DR RAE A RREE IR AR OMRRE JUBR RS SR
WE4 (n =170) 5(2.9) 2(1.2) 0(0.0) 1(0.6) 1(0.6) 1(0.6) 0(0.0) 0(0.0)
CO,#(n=170) 5(2.9) 2(1.2) 1(0.6) 2(1.2) 0(0.0) 0(0.0) 0(0.0) 1(0.6)
X1E 0.00
P{H 1.000 0.500"

A K Fisher BfHIHER T
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3 it
3.1 ZRFEEHIEEREX

Bt T ] = 2 R Y 3 20 R AT TS0 25 i 1 1
fn, N BB SR A S . 2022 4F i R AE K
JRRFIBET R R, A AR AR, S5 E
i (colorectal cancer, CRC) Y& 5 3t B W14 n .
AWRRIE, 7£70 ~ 745 FIUAENT, 232455
Kt SAREZ S A dAE L, 84ELI L CRCHY
4 X KU FEAIR T 16.0% . NS 2446 B S0 skt
45~75%, DUKTAA A > 104E B, 17 CRC M
W, DAREARAHSCHET -3, X Tk —FeE AHfE, aifare
IR T CRC i #r, J& Bl R SO
[

32 WEECORAT&MmERENMLS

320 RAFREJE @ ARG CO SR, TER
E R, RS EEY ARG E R, BT
ERVEMERE . ARPITJERN, ZAEREEAS AL HITK
st EERGRE . B, SAEREEAELL, RSE s
BIEEAERE T, nTRE H IURAC A B 58 R A
) IF BAE K AR, WE B8 1 5 )80, fHK
mIRAIRESS s, P T ARG A, Siln e
Sy JortiE L, KA, mEASEMKY K, B
M T K RIEIEER], BEMS I e, ININTREAR

TR
322 T E CATRRUCHRGE ., WEA R

M D% . ADR AH@ A&7 18 145 . (R AR
BHE PRGN, Bt AW, AU50h, g
R, WE AL AT 30 52 2 i R R A
. AIEFR R AR, R3] A S A REK,
A AR BRI B R D25 56, 5 AR R B
FEPHA B, (A WE LI iR i 45 Co, 41K,
PR KA ] BB B A T A,
B 2 (AR 2 2D R AR AR AR 1]

323 ADR 7 @ LIRSS CRCZECREY],
K2 CRC I A i i 48 B 72 R - Mo 12 4 1oE
JEHY, 45 E IR CRC e DL R s, A
U, RSB R A Y ADR, RRAZ /D [H] 145

S 0 % Y. SHAO 26N /R, WE ik T

L, AWORBUN, H WE SZIL T 5 4 1 ol 0 0%
MRS ADR,  FRGIEE X/ NEEIERAE . A Meta 23
MR, WE B 425 7 ADR, X —&5 A7 il gk
Ak i B B BT W I TED B, BE RS 5 B ML FAAIK CRC &
R, ABFE A, WEZ ADR W B THe, & Tt
PP, Z K Logstic FIH 2 Hr 78 . WE 225
ADR HIATRIH % (OR=2.027, P<0.01), 4Fih>75
ZRIBHERFE P ADRE S, 5 U R —
o A SCHRPYRIE , UT A AR AR R R R
W P, rADRIEAE L. BRI h gl i
A2 SR ADR TCH 25 5, (R, WEZAL7ES 2k
S5l NIRRT A 3 4R RS
FaMRE o, AT RESR LA IME TS 32 L
324 e dE ARG CO RS A A R
B A 2 SR A H AT ) A A A
i, (HESERIES SR, EhAER 2 85U
PURPAS AR I RAE, PRI AR, A
0 KU S ™ AR, A B O FIE AR
resinsikids, E5 MBI 25 FLAN T ARl
I EREFEF, FEARIEH, W4LEE RN RF:
AR HAY, AlREMEEA R/ MG, (H, fiE
FEor HIUE A 24 H ] WE 25 i B A i 20 41
3.3 AMRMFERMYE

AT 5T A B A BE AL BRI, m i s A
(>80%) H/b; WHEE PR R BE I R,
Fe ELARPAL B 20 W 5t O R RS, R IEAG
WE 7E K625 o 8 PGB RR R 1 52 ) 5 FEAC RIS,
HARRFEMD, RWEATETT WE J7 5 & 450 1L
JE. AR BAEAML BRI, RS
TR B A58 %

ZE LR, (i WESS ikt , fERFERETD
BRI S e k. X F i A A e
REZMEABE, TEARIERE NI . miEE
£ BTN 32 T2 G Ay R A T ML TEA , DABRARAG:
SR
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