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WE. B URRToREKAS D LB RT R AL R A EERFFEEF TR THY A,
Fik  BBEF2024 7 A —2024 512 A R BATEI LR E MBS B F 1200, RIRREAECE R EE S
AULEL (D RB AR BB R) Aot B, B 60, REREEMEAEIL [ HEHBRTR (CSA).
Ba®. TEHRPBIEHK (IVC-CD) F2&mshdan ], LxeEFen (1), oF4 50 (T, 5
e (T, #-FH3E (MAP), <% (HR) 2% X FhkhfiafeE (SpO,) ., WEMAEH®REM2h
(T,). T, 4T, 0 56 0B ARG 2k (VAS) 35, MIKEE (FA%#0) PEEAFEER
(SAS) o, LEIREE A, B R E (PACU) 1S G, & H Christensen & % #F 5 A= ith & L F 5
WHERREEREYERNEAF AR EZST, WEREE, SHILEFFHERRFRRFHLAEN,
ZR T A, BAEFCSATREARTILE, ZFHRATFEL (P>0.05); MRLIVC-CIH BT AT
M, ZFAGTFEL (P<0.05), HAEFLEMBAETRMILE, 2FA%4HFEL (P>0.05), AA
EF T I EMAPfe HR 048, T,. T,fe T,B & SpO, ik, £ZF AL FEL (P>0.05); MEMAT, AT,
i S MAPAHR Pl 23 TATRBA, ZFHAATFEL (P<0.05), 5T 8 5005, sFRAT T, .56
2B BAUEVAS 5. SASHF Ao f L5740 Bt & AT Ao T, 0509 2B BN VAS 34 F= SAS 7
SRR, BEFTFONEIG, E2FHALRTFEEL (P<0.05), LT Fo T 0 569 28 ZIUK VAS
. SASH S e F RIS BT AR, ZFHALITFEL (P<0.05), WRAXEE LRF AT
Feontt A2 2 T4, PACUS G AT 242 T x84, & ISAT Christensen JL 57 7F 4 ) BAK T x5 fé. 41,
BEBEEFSVRD TARE, ZFYALTFEL (P<0.05); FLEF IR ZE o B R B20 A B
B, ZFHRATEEL (P>0.05), WRMAMKME, SFhidss | ToovRebfo kL £ R0 BT RA,
EFHARGITFZEL (P<0.05), it Wb dELZELEN2h 2RSS DTk, TY R
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gastric volume of patients who accepted painless colonoscopy

Liu Yue, Ding Ke, Jiang Tingting, Shi Hongwei
[Department of Anesthesia, Pain and Perioperative Medicine, Nanjing Hospital Affiliated to Nanjing
Medical University (Nanjing First Hospital), Nanjing, Jiangsu 210006, China]

Wk HP . 2025-04-10
[EETEE | 8, E-mail: jsjtt_2007@163.com

<« 10 -



£ XU, & AR el K A5 4 o AR STV TR 45 M S G A S8 T3 PRI S A R S

Abstract: Objective To observe the influence of preoperative oral administration of carbohydrate electrolyte
solution on the comfort and gastric volume of patients undergoing painless colonoscopy. Methods A total of 120
patients who were scheduled to undergo elective painless colonoscopy from July 2024 to December 2024 were
selected and the patients were divided into the observation group (oral carbohydrate electrolyte solution group) and
the control group by the random number table method, 60 cases each. Record the relevant conditions of the
examination [cross sectional area (CSA), gastric volume, inferior vena cava collapse index (IVC-CI) and
colonoscopy time]. Record the mean arterial pressure (MAP), heart rate (HR), and percutaneous arterial oxygen
saturation (SpO,) at the beginning of the examination (T,), the end of the examination (T,), and the time of discharge
(T,). The visual analogue scale (VAS) scores for thirst and hunger, the degree of abdominal bloating (Likert score),
and the self-rating anxiety scale (SAS) of all patients were recorded at 2 hours before the examination (T,), T,, and
T, time points. Record the recovery time, the duration of stay in the postanesthesia care unit (PACU), the Christensen
fatigue score at the time of discharge and the satisfaction score. Record the usage of vasoactive drugs and the volume
of fluid infusion. Observe the occurrence of adverse events such as hypotension, bradycardia and gastrointestinal
symptoms. Results At time point T,, there was no statistically significant difference in CSA and gastric volume
between the two groups of patients (P > 0.05). The IVC-CI in the observation group was significantly lower than
that in the control group, and the difference was statistically significant (P <0.05). There was no statistically
significant difference in the colonoscopy examination time between the two groups of patients (P > 0.05). There was
no statistically significant difference in MAP and HR between the two groups of patients at time point T, and in
SpO, at time points T,, T, and T, (P > 0.05). The MAP and HR of the observation group at time points T, and T, were
significantly higher than those of the control group, and the differences were statistically significant (P <0.05).
Compared with time point T, the VAS score for thirst and hunger, SAS score and Likert score of the control group at
time points T, and T, were significantly increased. The VAS scores for thirst and hunger, as well as the SAS scores at
time points T, and T, in the observation group, were significantly decreased, while the Likert score was significantly
increased. The differences were statistically significant (P < 0.05). The VAS scores for thirst and hunger, SAS scores
and Likert scores of the observation group at time points T, and T, were significantly lower than those of the control
group, and the differences were statistically significant (P < 0.05). The usage of deoxyepinephrine and atropine in
the observation group was significantly less than that in the control group, the PACU stay time was significantly
shorter than that in the control group, the Christensen fatigue score at discharge was significantly lower than that in
the control group, and the patient satisfaction score was significantly higher than that in the control group. The
differences were all statistically significant (P < 0.05). There was no statistically significant difference in the fluid
infusion volume and anesthesia recovery time between the two groups of patients (P > 0.05). The incidences of
hypotension, bradycardia, nausea and vomiting, and abdominal pain in the observation group were significantly
lower than those in the control group, and the differences were statistically significant (P < 0.05). Conclusion The
first 2 h before the examination of oral carbohydrate electrolyte fluid is taken, which can obviously reduce the
degree of thirst, hunger and abdominal bloating in the perioperative period, relieve anxiety, improve patient
satification. And the patient's blood flow dynamic is stable, the postoperative recovery time is short, it can relieve
postoperative fatigue, optimize the patient experience. It deserves clinical promotion.

Keywords: colonoscopy; carbohydrate; gastric volume; inferior vena cava collapse index (IVC-CI); comfort
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B H IR KA, REM] i G2 A T IE I B LR AR 5
R S & 43 W B SR A A LRI, O 84 o 8 2 1) 7 1
BE o WTAAT B I M TR BB, RHT H RER
KALE, BEWT s AR ST O MK (Y R AR, X
I A A B S, B AT, IR OC T AT R 4
i B A A A I ) P 1 IR K Ak S R B T 5
B, #hFEEOKAEY), BERGZ 4, ik
A RAIE . ABFFE B TR 2 h B ABK AL G PIXT
ARSI 5127 1 L - AR I A B Sl LU Ay il
RARHES AR
1 ZRER=E
— A
VEFE 2024 47 H —2024 4F 12 H FARBE AT £
TCIR S I B AT 1 B 12009, R FHBEHLECR K R
H RS (D IRBRK AL G R ST 4L ) Fix) iR
41, 25605, WA RFER . AR REEE
BMI) i 3 [ R B BE il B 23
(American Society of Anesthesiologists, ASA) 7} %% %5
— R e, ZERBEGEIEE X (P>0.05), H
Ak, WL,

A FRUE . AERE N 18~64 % 5 BMI N 18 ~

1.1

(body mass index,

28 kg/m*; ASA R 1 Rk 11 9% ; X ARMFFHIG ,
BRI EAS . HEBRARIE: AMEIRG: &I E
O Ml AV ShRERER s A B RO TR L E
EIRAAART AL RATFFEREEE R . B
B BT AR A, A SRR s A T E
Py PHERAR (HEH <35¢L) 3t (i
L <80 g/L) # 5 MOMNTEZE, B=1EH V5 BE
F1, RS SNV, B REIEIE . AP
LT — ERAR B oy it (PR
5. KY20240410-21,

1.2 Fik

121 RATE & Feih & T4 0F 09 32 4F ISR
5E8h, JFHATIHIEE . WEHSHER AT 2 h
THE O IRBOK A E YRR (A7) %K HE A
25 BRIFAE/ANA)) 5 mUkg, SfE <400 mL, *FHR
HARMATATAEFE TG 2H A3 A I Y T B Rk
VR 08 . YUBRAERIEIEO . H] B Ao
M EME T SRR AL (cross sectional area, CSA),
JEPEAl TANEMES, BRI T bk B e
$5 %% (inferior vena cava collapse index, IVC-CI). Bfi
Ja, FAMEMIT, 2838 % T 6 Limin A
3min, JF WS 28 Bz B Bk ii S AR FDBE (percutaneous
arterial oxygen saturation, Sp0,) . «U»HL & A TG
BBk i

EE oz EL

B A E.

F1 WAHABRE-RARLLER
Table 1 Comparison of general data between the two groups

205 ASA ST (111015 PER (120 1M1 a7k BMI/(kg/m®)
XFHRZH (n = 60) 22/38 27/33 47.42+10.31 22.40+2.25
WML (n = 60) 15/45 32/28 46.03+9.38 22.07+1.67

YItiE 1.92 0.83 0.77° 0.921

PAH 0.166 0.361 0.443 0.357

T 18,
122 JREE T ERRKIESTNIED 2 mgkg (£ AEATHE, #LMESCS . [ 25 0EF H20030197, HLAK

J K ARSI R e E A BRA R, b SCS
[ 25 7E T HJ20150654, Fik%: 0.2 ¢20mL) + ik
JE0.3~05 kg (£ % HE AR ART

Img), X R 2 588 # TF 73 (modified observer’ s
assessment of alertness/sedation scale, MOAA/S) 0
IiE, ISR
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123 GREFER K, BERARSINGEE I
THM 0.5 mg/kgo A RRBAM BRI (485 TCR)
BRI R IR A T IR >20%) , wladad Bk bk
e LA EIRE S50~ 100 wg (CEF= % FilEAE
A RA, MAECS: EH25iEF H31021175,
. 1mL: 10 mg); 0 BLL shad 0% (heart
rate, HR) <50 {K/min]|, %3 TFI4EAH 03 ~0.5 mg (/£
PRI I SAHI 2 e AT IR A E], EESCS . [
5 HET H41020324, FA&: 1 mL: 0.5 mg); U
Sp0, <90.00%, WIATHEF a1k, MR H < IE
W P PEAE 25 5, PR PR E O IS S S GE , IR K
AL, ST B

124 & EAE RETENE, BEETREKE
ZEREEE 5% (postanesthesia care unit, PACU), Ff
BEBEITor RS = 943 B PACU,

1.3 MBIEHR

131 HEEmxEol . SUmNEhER
A, TR TGRS (T), RAKRZES, A
B35 CSA, H 44 fl IVC-CI, CSA= (APxCCx
m) /4 (AP N B EIHEEHE, CCHEFEH LR,
M3, BOFHE. B4R (mL) =27.0 + 14.6
CSA- 128 x 4F # . IVC-Cl= (IVC max -
IVC min) /IVC max x 100.00%, HU{H# S, s
AN R R AT BEE AR

132 i@ FaEAs T, A HRE (T,)
FE BERS (T, , W2 3 Bk & (mean arterial
pressure, MAP). HR I Sp0O,.

133 2B pusi iz eI 2h (T,). T,
FUT, B £ 0 B3 o YUER A BT 4335 (visual
analogue scale, VAS) PF43. 1550 E, HiEFYLER
FREE ™

134 RAEE FT,. T MT,E &, RHZ R
Wor, WARRENRRRE . 19t , K™,
135  BJERE FT,. T,MTH S, RALEA
PEE R (self-rating anxiety scale, SAS) PEAy, VA

BE IR o, R
13.6  JRERAR AL QG IS 25 P 08
WA SRR (H A PACU & MOAA/S
KSRy BEE ) . PACU {5 B4 BF IR LB B A
Christensen 3% 97 ¥ 73 (1573 8IK, R BRI ST )
R VA (S4r RARF W, 450 R, 34
H—, 2 AARIEE, 1A ARE AR
FRRC R ALEE s REER AR (TS
FE T FEAR TR E 20.00% ) . i (ToA i & 7
1 FEA A 20.00%) ALt %% (HR <50 {K/min)
A LEREOL, LARARJS 24 h IR FI i 25 A8 R
N 9 2 AR DL
1.4 FHitEHE

K HISPSS 26.0 e 2 SR AF A BRE A o i SR
2% Shapiro-Wilk K KAES2IE SR, A& IEES AR
TR GRS + hrifE 2 (v+s) R, PLLE HLAL
RS REAR R, N ERBCR FHECXT e/ 5. T
FORBABIS E % (%) Fom, HESRH YRR
A G 50 35 A BN 5, P< 0.05 M2 RA ST

PURESENY
=29 S YA

1.3.7

2 HR

21 WHEBEREHXBERILR
T BFAS, PILLEH CSA FIE A i, 22573700
Beits L (P>0.05); WL IVC-CLH] A 7%t
MR, ZRAGIFREL (P<0.05), FMABESL
Bif A mf b, 2RIt FE L (P>0.05),
&2,
2.2 MWABREMRIHNFEIRLE

PIZH 5 T, B 5 MAP FTHR L%, T,. T, FIT,H}
HSpO, H#R, ZRMHGHE L (P>0.05); W
ZH T, AT, I 55 MAP R HR B S 5 X R4, 22574594
it (P<0.05), W3,
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Table 2 Comparison of examination results between the two groups  (x + s)
A5 CSA/em® B 255t /mL IVC-Cl/% 2 1k A B ) /min
XTREEH (n = 60) 4.12+1.65 19.47+5.18 34.80+6.02 10.60+2.48
ML (n = 60) 4.25+1.83 20.35+4.89 24.20+5.26 10.33+2.27
t{H 0.42 0.96 10.27 0.61
PE 0.676 0.339 0.000 0.540
*3 WHBEMRINAFEEREE (xxs)
Table 3 Comparison of hemodynamics indexes between the two groups  (x + s)

4151 T, T, T,
MAP/mmHg

YRR (n = 60) 79.82:+6.64 78.92+6.55 78.25+7.04

WML (n = 60) 80.95+6.77 83.57+7.70 81.92+8.32

ol 0.93 3.56 2.61

P{E 0.356 0.001 0.010
HR/(Y%/min)

YRR (n = 60) 76.07+5.85 77.42+5.81 76.32+6.94

WML (n = 60) 78.18+7.87 80.73+7.25 80.80+6.82

AL 1.67 2.77 3.57

P{H 0.097 0.007 0.001
Sp0,/%

X HREH (n = 60) 99.02+0.53 99.04+0.50 99.16+0.52

WMEEL (n = 60) 98.84+0.69 99.11+0.52 99.04+0.49

t{E 1.60 0.73 1.21

PE 0.113 0.465 0.228
2.3 MABREXRRBE. EEMEKREELR TXFHRZ, PACU 5 B B[] B Wk 1 X LA

55T W S HeAr, X ERZE T, AT, B Y I KL
B VASTEAT . SAS PFor 2= s R o B i T e s R
2T RTINS LR VAS B3 AT SAS BF- 53 B
BRK, Rt B b, Z2RAgirE X
(P<0.05), WLELLL T, AT, B} o5 1 1178 K WLk VAS B
g3 SASVFITMIZE SR B AR T XS IR, 2258y
BE#E L (P<0.05), W4,
24 WEBEREHEXBERILE

W2 20 X 0B b B 3R RN BT HE o 4 ) e D

&)
B I Christensen 3% 95 2173 B WA T % BR4L, %
R E DS TR, ZRYAESITER
X (P<0.05); A WA S 1 £ R0 R I 5 N
AR B A, Z KB GEIF¥E L (P>0.05) .
IR
25 WHEBEEARRNEEZELR

ALK . st 22 | BC K R & A=
KU RALT XA, Z2R¥WAS ¥ E L (P<
0.05). W6,
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x4 WMABENBRYVBEE EEFTEKREELRRE (5, x+s)
Table 4 Comparison of the degrees of thirst and hunger, anxiety and abdominal bloating between the two groups

(points, x=*s)

ikl T, T, T,
19 VAS 143
X HEEH (n = 60) 4.55+2.46 5.38+1.90 6.02+1.81"
ML (n = 60) 4.77+2.20 3.15+1.75° 4.02+1.75
t{H 0.51 6.70 6.15
PAE 0.612 0.000 0.000
WLk VAS PE4>
YRR (n = 60) 4.27+1.67 4.92+1.62 5.08+1.921
WML (n = 60) 4.48+1.87 3.75£1.68" 3.80+1.83"
o 0.67 3.87 3.74
P{H 0.504 0.000 0.000
SASTF4>
X HEZH (n = 60) 53.88+9.12 62.03+9.63" 40.52+9.24
WMEEL (n = 60) 55.18+9.11 50.15+12.41° 35.88+6.74
tH 0.20 2.99 4.08
P8 0.843 0.003 0.000
17| SR S
X HEEH (n = 60) 1.32+0.74 2.16+0.97° 2.56+0.61"
WMEA (n = 60) 1.3520.73 1.6620.84" 2.05+0.74"
t{E 0.78 5.86 3.14
PAd 0.439 0.000 0.002

T TS T AR, ZRA%THEL (P<0.05).

®5 MABERBEHEXBRILER (xxs)

Table 5 Comparison of anesthesia-related conditions between the two groups  (x + s)

FEE LRE I R AR JPRIEE I T PACU{E®  BBil Christensen &=
2151 . B i fi/mg o N s .
A /pe mL Hif 1] /min Fif (] /min PS5 Vo157 PE53143
XTHRZL (n = 60) 49.90+27.96 0.27+0.13 457.38+72.49 3.74+1.28 15.40+2.66 4.78+2.27 4.09+0.48
WEEL (n = 60) 38.25+22.58 0.18+0.12 449.67+50.79 3.72+1.10 13.98+2.27 3.83+2.26 4.50+0.42
tfE 2.51 4.22 0.68 0.11 3.14 2.30 4.89
P 0.013 0.000 0.501 0.915 0.002 0.023 0.000

®6 MABREFARRNEZEZRERE BHI1(%)

Table 6 Comparison of incidence of adverse reactions between the two groups n (%)

451 AFafi LBl S K JR
X HRZH (n = 60) 33(55.00) 8(13.33) 17(28.33) 30(50.00)
WA (n = 60) 21(35.00) 1(1.67) 5(8.33) 18(30.00)
X1 4.85 4.32 8.02 5.00
PIa 0.028 0.038 0.005 0.025
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3 Tt B BB IR, KA T4 T A 10 mL/kg )

B . ARV, A A H A AR TR R S R R
3.1 HEFERENFEEZSHIRREX

TR A AT A, BER R L 4 A G A Y
GAVERETYE . i (SR I TR L I
B (2023, JUIN) ) WERE, HAERT24 ~48 h)GEh
JEELFYER TR, nI s bR . (AFREE
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T
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Hop, BRI ZRERZE G 0ok G, RERar bt
LRI AERe R, T ELAX AR A, RIS,
B, AR R ARz . — WOk Bl ks
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AT DABEAR T AR T 200 s T s, v R R
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BRMFARNEISFEE S FZRY, F0RMAEEL,
BEINA J5 I KRE 1 KA AR, AR F AR BAK AR S
Y, TOEEE Bk AT, elst AR s N A LA T
A, A RTHRE RE ETE R, DD T AR (A I
kA, HARSHMEF AR A, AAFIras R
R, WERLLRE A TF AR I Y 1TV8 ALK VAS 34 B
WARTXRL, 5 PR SCHER Rl — 3% B A Gk
BIT I R, RN AR S5 i () R A AN =
ARG, RHXRRAX 4 ToIm 45 I 5 2 FH 1) 8.84%, 1R
0 M 28 A R AR L BRI R RS R, R
i, HIEH.

INU=N
HE 1 /%

322 MUY REFEEZHHGERNET HTEEM
Wi e T S BRI N AR, B BE S

BUAALVERIN S, T RREF 25 A ) S 2 SR
A& B AT AR ML R A K2R o E— I 54 41N

O A R AR SR AL, R e
BERAT TR, AT R, AT RARS A R AL
i, U R A S R A T 2
o (PR R B T SR BBV R 5 I A E 1 AR
e s, kARG, IEATIRE,
ERF IR R AT, RETO RIS, A
B T4 B M sl J12# iFe s, MAP FTHR 5k
B 500 mL R B, ZRWERITFEXL, 5XF
HRZH b, HRERH sl /b A T P2 Wl . AN
e, AR RARAE, BB IR0 A TS L2 A
B ERR AR, SRR SR 5

323 BAROR RO R AR 4REskE . BRIRAT
], ATgh R R Z A, ARHTH RBOKILE YT
B AR R 2 AR i B A A A . (hE
IR S AMEHIG IR SC B (2021 /) ) PHEH, R
HI2 h FRER KA AP, 8 A 400 mL 2% 4
(o 7N IR B 048 TR th U O IR Bk K A& W 7E
90 min Ji7 5E A AR AR HE 25, AE 4 FF R XU 2 G
(Mallampati 732¢< 11 %) (FEIE, GERRAK E A R
RV R,

324 Rz AP BRAMS YR EA B
EINREMMKE , IR A, 46 J A Be ],
WO R BT IE R, A WEREPIERB, RAT2 h O
MR 300 mL A A5 WA, B0 £ R I ARIERIR
A, WWRPERE, IEEASFE . A5, AT
SRR IR, RAT T IRAXAE, AT RA B AR
RIGIESFREVESY, 48 PACU (RGNt ], 45 0 5B
=E,

LE LTI, TOIR MBS AT HT 2 h O R AR T
MIBRKAEA Y (HXBE), T LABH S s i F1 iR A
PUBRRREE, W IMASTE 2SR, 460 PACUS#
BF], WA, PRm R . (E15 I
PRAES i
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