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Application of bedside ultrasound for monitoring gastric residual amount in volume nutrition in patients with
acute exacerbation of chronic obstructive pulmonary disease YIN Yaqin, ZHANG Xuefeng, QIAN Fang, et al. De—
partment of Critical Care Medicine , Haiyan People's Hospital , Jiaxing 314300, China.

[Abstract] Objective To evaluate the effect of bedside ultrasound for monitoring gastric residual volume in enteral nutri—
tion (EN) in patients with acute exacerbation of chronic obstructive pulmonary disease (AECOPD) on invasive mechanical
ventilation. Methods A total of 71 patients with AECOPD on invasive mechanical ventilation were randomized into two
groups, ultrasound group (n=43) and control group (n=28).The ultrasound group applied the bedside ultrasound for monitor—
ing gastric residual volume, the control group used syringes withdrawing.Both groups received invasive mechanical ventila—
tion and continuous pumping of enteral nutrient solution through nasogastric tube.The pH value, arterial partial pressure of
oxygen (Pa0,) and arterial partial pressure of carbon dioxide (PaCO,) before and 2h after weaning test,and the differences
of 72h compliance rate of enteral nutrition, EN interruption rate and incidence of complications (regurgitation,aspiration, di—
arrhea, increased intra—abdominal pressure and gastrointestinal bleeding) during EN were compared between two groups.
Results There were no statistically significant differences in pH, PaO, and PaCO, between the ultrasound group and the
control group before the weaning test(1=1.10,0.80,0.46, P>0.05 ).After weaning test 2 hours, there were no statistically sig—
nificant differences in pH,Pa0, between the ultrasound group and the control group (1=1.10,0.51,P>0.05),PaCO, was low-
er in the ultrasound group (1=17.30,P<0.05) ,the 72h compliance rate of enteral nutrition in the ultrasound group was high—
er than the control group, and the incidence of complications and EN interruption in ultrasound group were lower than the
control group (x’=4.20,4.16,2.01, P<0.05) . Conclusion Bedside ultrasound for monitoring gastric residual volume in

patients with AECOPD invasive mechanical ventilation can safely and effectively guide the implementation of enteral nutri—

DOI:10.13558/j.cnki.issn1672-3686.2022.005.008 tion program.

H4Tm H 2R B RN /iR H (20198C03 ) ; [Key words] acute exacerbation of chronic ob—
FETTMEER B TR0 H (2019wszd003) structive pulmonary disease;  mechanical ventila—

VEZ BT 314300 WRVT 3%, WhEh B R E P AE RS tion; enteral nutrition;  gastric residual volume;
=2y bedside ultrasound



EREZIRKEEET 202245 A 5520455 5 Clinical Education of General Practice  May.2022, Vol.20, No.5 “411 -

TR VERZE B B WS IFERA R EIF
AR E N HR N E A I FENGE B Fse T
AR S A B DR 2R ), R i) EAE W P9 55 (intensive
care unit, ICU) HLAGHE B, BERAR K ERT
= H I RE PG R E SR IGS T JT AR, ICU
PRI TN B R R 208 I H SO S 0 WA R A5
AL R 18 59.19% WY 5 B AR A I D) e B
3. AR UBIFFE PRI PR 25 7 e 5 ke A X 1
RH. ZE P fili 22 95 2P i 3 1 (acute exacerbation of
chronic obstructive pulmonary disease, AECOPD) #L
T S 3 1 N 5 35 (enteral nutrition, EN) V877 19
R L.

1 #EREFHE

L1 — B9k EHL20184F7 H % 20214F 1 Al
th BN RER B HE 4 = £ BE Y 71 4] AECOPD I
W ALAH B i R A 4, Hrh BB 45 i 2
126 {95 4% 45 ~ 90 %, -1 (64.75+14.33) % 5 4
ABRHEALSE : OB FH A& (18 PERL ZE LI B 1296
875 (2013 AEETT IO NS WibR i s @45 & A HH S
BUBCE “CHE AT A7 WP HLAR Bl o S B o -
OB B FARE JEAGIE ™ H G TS #
QIE R T BRSO R B SERARE . R
ARV 75 X0 A A 2 (n=43) FIN HRZH (n=28) .
PIZHFE Y — RO S TS MR P IR B
47 (acute physiology and chronic health evaluation
Il , APACHE 1T ) . “F ¥ 3l ik J& (mean arterial pres-
sure, MAP) | W 5l % (respiratory rate, RR) | /0> %
(heart rate, HR) J Ifil /<43 A1 pH AEL . 30 ik IfiL 280 73 &
(arterial partial pressure of oxygen,Pa0,) . zfiJk il —
A AR 7 K (arterial partial pressure of carbon diox-
ide, PaCO,) LB LR 1. AL LLER, 225 08t
B (PH#>0.05).

F1 PHHOR

eIt B X HEZH
M (G 2) 28/15 17/11
15 64.35 + 14.70 65.14 + 13.96
APACHE 11 ¥E43/4% 18.61+ 4.16 17.96 = 3.97
MAP/mmHg 79.58 + 8.59 79.01 + 835
RR/K /43 2774+ 3.86 2829+ 4.03
HR/AR/AY 10930 1523  110.01 + 14.98
pH1H 722+ 051 721+ 052
PaOy/mmHg 89.13 +30.12 87.15 + 28.55
PaCO/mmHg 90.09 + 13.16 91.25+12.94

1.2 ik PR IAT SRS T LU B
SHIfYT AECOPD. LB 5 B4 AT K X 2kt
W HEA S, T EFREREEANE TR,
Bl N TR AR 25 ~ 30 keal kg ' -d™ . 7
2l 48 0O 0 235 8 7S 2 W (R GE A A
HEE) ARSI K 2 ~ 5 MHz, 4 H — i 2 M
T B EAE B 2 B AR R — A R IS W s A R I
VEM R S 485 30°) 40k T B T A8 5 I ik
HTOIRT, AT Y] S A, A 1 52
B R s K 22 AR = S Bk WD w245 LA
1 S B Wkl T R KA A B g, TR R T
WMEEE 52, il ] Perlas 20T B SR DD EIAR, I3t
B B R AR, I T 3 R BCE A . X R R
H AL G SR R PR, B A, B AR AR
>500 ml B {57 N E TR, B iR >250 ml 82
WEFE.

1.3 WEHERs LRI R AL AT AL S
2 h Ji pH{H .Pa0, .PaCO, 7254k, LA M EN #[6] 72 h
AR EN FRWRR A R AE GRIE BRSBTS N
JE3 v TH A ) KRR S

1.4 GeitsEirik R SPSS 20.0 it ik kit
BHE AT TR ORI B bR 25 (s ) R
ZH a) R R T A 5 RO R L BCR
KR, % P<0.05 HERAGIT2E L.

2 #£R

2.1 WAL BALAT AR ALK 2 h 5 pH {E .
Pa0, . PaCO, L5 IL3 2

K2 PIABHLETAEALRL 2 b5 pHH \Pa0,.PaCO, L

215 pH{E PaOmmHg  PaCO/mmHg
B
R AR 7.39+0.06 91.52+10.97 49.21+5.23

JRAUG2 h 7.38+0.06 90.73+10.12 51.09 +5.17*
Xif B2

JE AL 738+0.07 92.86+11.14 49.58+6.98

JRPUG2 h 7.39+005 9151+ 955 64.75+5.94

e SXTRRAALR 2 h b4, P<0.05,

F1 2% 2 AT UL, P4 R A BN A LARGE B HILET pH
{H \Pa0,.PaCO, [LEX, 22 5 TG i 5 L (¢ 530 =
1.10.0.80.0.46, P #>0.05) , i ALIXE 2 h )5, #E A
H Y PaCO /N TXT R, Z R A G228 L=
17.30,P<0.05) , 2L AY pH {H . PaO, FL 5%, 2 50
it (143 91=1.10.0.51,P ¥>0.05).




<412 - SREZIRKEEEF 202245 A 552055 58 Clinical Education of General Practice  May.2022, Vol.20, No.5

22 PIALEAH 72 hikbpeR (EN HPIRR AR R L
B3
$£3 PHALES T2 hikbR EN BRI R LA (%)

215 n 72 hikkg EN H it K AE

A 43 29(67.44)* 3( 6.98)*  17(39.53)%*
X 28 12(42.86) 5(17.86) 18(64.29)

e 5 IR R, P<<0.05,

Y % 3 AT DL BB A R 19 72 h kbR e X
HRAL, EN W3R BT KA RS0 R, 2%
SR G E (53 0=4.20.4.16.2.01, P ¥ <
0.05).

3 iTig

AECOPD 45 135 F2 R A8 5 H 1 5 %5 UIAH ¢
0 T X I R 3 e Ao, A5 I U A Ay R, S U
FE R B AT Re B A 9 de i LR IR 0, R, IR
68 75 W I AR Ay 4 AECOPD A5 8 B A8
H0E ENYRYT AR L E L

AR URAFFE 25 5 B, AL S A BIHLRGE <O
ML B AT pH {H . Pa0, . PaCO, FL#% , 2 R LG 1T+
= (PY>0.05), L2 h 5, R4 PaCOfE/N T
X2 (P<0.05) , HF 4 PaO, LLAT , 25 5% K403t
RN (P>0.05) , 2 W 5 5% 4 5 0 Wi o
SN EN YR YT e 22 IR DI RE . B SE N EN A
AECOPD S RIATHHT : FEMAECIRAS T, PP 57
(1) AECOPD &35 i BRI | A 2508 <t T s
M) PaCOLME o WEIR AL F5 AN R S PRI 55 1) 3222 Ji
DR, T 75 2367 A 206N A FRE AR (R 2R TS
AR, B UL 57 7] 53 AECOPD (8 3%
PRV JE T B A 5 JLUON 1 AR Ay B 5 IR LT RE A T 43
BT : MR WUVE by e 322 W ASUL, T2 i AL 4
WA ] 3k BRI S Y 80%, 3% AECOPD f 5 il
rRe Mt ZE R 52, B LA A N [ R D e s,
IR WLy e A2 1 P9 i R s Ik 25 T BE S i), e
B Uk B [ st 5 e s JIL3S 2 B2 A EN 9 St . A A
FEFRH COPD A EFA B FEURALN I 55
JE G T R e s, i7F— 25 i L) e 3R
L7 5 Jer DR 7 WA B A Ay A S EN YOG Rl
T8 AR Z RS ISR ICU B
B G RIS NI S N A YA T 5 T,
R, E A R —FP AT TR JC R 2 T
HI ARRIFFTEE R s 85 AU R IR
5 W PN R S gl i i S 0 RORE & AR EN
H TR T X B2, 72 h EN AR 38 100 B 4

(P <0.05) , 3 W38 2o 4 75 W I 3h 25 1E A B ok 4%
i, S & R U B AT 8D EN AT T A R & E
REARIR AT 2 3 & & A= %, L RE X B HEZS 1B
FEE I EN, S 2848 5 B 72 h EN AR
i R AR vl 3k 18 4% A% W3 T 3Bk G e EN 3 7
SRl SR KR A = = b R Y VAE Rk YN NY.3
IR R

25 LT ok FUR 8 A5 W AECOPD A A AL
PO SR B AR E T L L AR S EN R
it ARBFFEREA /b /o8 4 BEAIL X REAF 58 40
P, AT BEAEAE m ey , 75 e A E— 2B 0F5

S 3k

1 Taylor B, McClave S, Martindale R, et al.Guidelines for
the provision and assessment of nutrition support thera-
py in the adult critically ill patient: Society of ecritical
care medicine (SCCM) and American society for paren-
teral and enteral nutrition (A.S.P.E.N.) [J].Crit Care
Med,2016,44 (2):390-438.

2  MecClave S, Martindale R, Vanek V,et al.Guidelines for
the provision and assessment of nutrition support thera-
py in the adult critically ill patient: Society of ecritical
care medicine (SCCM) and American society for paren-
teral and enteral nutrition (A.S.P.E.N.) [J].J Parenter
Enteral Nutr,2009,33(3):277-316.

3 Stefan M,Priya A,Pekow P,et al.The comparative effec-
tiveness of noninvasive and invasive ventilation in pa-
tients with pneumonia[J].] Crit Care,2018,43:190-196.

4 Reintam Blaser A, Malbrain M, Starkopf J,et al.Gastroin-
testinal function in intensive care patients: Terminology,
definitions and management. Recommendations of the ES-
ICM Working Group on Abdominal Problems|]]. Intensive
Care Med,2012,38(3):384-394.

5 hARER AR 2 o 2 1 PR B ZE R At 2 4 A
FHSEPERIEORIZIATE M (2013 4EBITRO[S]. hE45 A
WP 2%k, 2013,36 (4):255-264.

6 hEBEMY 2 Q2RI 2x . b E 202 FAE A Ik R S8
B I 2R, 2016, 36(2) :97-107.

7T PAREE A PRI A e AR S A R S
AU EHE ARG MR MU L AL Th AR L5 AL R
W24k, 2021,44(5) :417-426.

8 Bouvet L, Zieleskiewicz L, Loubradou E, et al.Reliability
of gastric suctioning compared with ultrasound assess-
ment of residual gastric volume: A prospective multicen-
tre cohort study[J].Anaesthesia,2020,75(3):323—330.

(lchis H 2022-02-21)
(RSO B a8%E)



