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HE: BE RO GRS VIERA B 98 4 t RUEE S (PCV-V G B A5 AL s AT g 2 R SR g
IR, ik BEHC20204F 5—12 F 1R BB R A7 B i 13 5 M s s itobk 15 D0 B A N 80 1411, 43 Dy s ) 4 il 25 e AR
A (PAL) A EPEHIA (VAL . IS 5 min(T,) 7SS 30 min(T,) .60 min(T,) MG 5 min(T,) (9 % H
(P,.,) VTIEFEE(P, ) Ml AL AE (Cdyn) (#UE (TV) (Bl TR (PaO,) Bk — A AL 73 15 (PaCO, ) , 3l ik S 1 1 2
(Sa0,) H A AR EOD) B k-MSR AR T 22 (P, CO,) -8 ik i 8 /3 R 22 (P_0,) FEIER(V,/V,) , RJF3 d
IR e R AR, BER HEBR BB )5 L 72 01005 NG A e 250 Bt B4 36 9 . ET, T, T, T, i &0, PP, [(20.69+
3.61) mmHg. (23.72+3.64) mmHg. (24.1123.89) mmHg. (21.08+3.48) mmHg] ¥ T V 2 [ (22.3323.18) mmHg. (28.17+3.03)
mmHg. (28.78+2.67)mmHg . (22.56+2.51 ) mmHg] (P<0.05), 5 VAL, PA P, . Cdyn 7E T, T i} B 55 (P<0.05) , T, i PaO, .01
BR3P 0,1 (P<0.05) ,P_,,CO, . PaCO, IV, /V, 5 HITE T, ~T, FI T, ~T, K (P<0.05) ; FiZ Sa0, . TV A G fili il I 4 i %
AR (P>0.05), it SAREHES(VOV)BEUHIEL, PCV-VGBETE Ak A0 AR LR G M < i [l s, BEFR IRl
WA, ve B 7 8 , Bl S A T
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Application of pressure-controlled volume-guaranteed ventilation mode in laparoscopic

sleeve gastrectomy
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Abstract: Objective To investigate the effects of pressure-controlled volume-guaranteed ventilation (PCV-VG) on respiratory me-
chanics and gas exchange function in morbidly obese patients during laparoscopic sleeve gastrectomy.Methods A total of 80 patients
who underwent laparoscopic sleeve gastrectomy in the Affiliated Hospital of Xuzhou Medical University from May to December 2020
were selected and divided into the PCV-VG group (group P) and the volume-controlled ventilation (VCV) group (group V). The peak air-
way pressure (P ), mean airway pressure (P, ), pulmonary dynamic compliance (Cdyn), tidal volume (TV), arterial partial pressure of
oxygen (Pa0,), arterial partial pressure of carbon dioxide (PaC0,), arterial oxygen saturation (Sa0,), calculated oxygenation index (OI),
arterial-end-tidal carbon dioxide partial pressure difference (Pa-ETCO,), alveolar-arterial oxygen partial pressure difference (Pa-AO,),
dead space rate (VD/VT) were recorded 5 minutes after intubation (T,), 30 minutes (T,), 60 minutes (T,), and 5 minutes after the pneu-
moperitoneum was withdrawn (T,). The incidence of pulmonary complications at 3 days after the operation was recorded.Results  After
exclusion, 72 patients were included in the final analysis, with 36 cases in each group. At T,, T,, T,, and T,, the Ppeak [(20.69+3.61)
mmHg, (23.72+3.64) mmHg, (24.11+3.89) mmHg, (21.08+3.48) mmHg] in group P was lower than that in group V [(22.33+3.18)
mmHg, (28.17+3.03) mmHg, (28.78+2.67) mmHg, (22.56+2.51) mmHg] (P<0.05). Compared with group V, group P had higher P,
and Cdyn at T, and T, (P<0.05); higher PaO, and OI at T,; and lower Pa-A0Q, (P<0.05); Pa-ETCO,, PaCO, and VD/VT were lower in at
T,~T, and T,~T,, respectively (P<0.05); and the incidence of Sa0,, TV and postoperative pulmonary complications were comparable be-
tween the two groups (P > 0.05).Conclusion Compared with the volume controlled ventilation (VCV) mode, the PCV-VG mode can re-
duce peak airway pressure, improve lung compliance, and improve oxygenation function while providing stable tidal volume for morbid
patients.

Key words: Respiration,artificial;  Positive-pressure respiration;  Pressure-controlled ventilation with volume-guaranteed; Mor-

bid obesity; Laparoscopic sleeve gastrectomy; Respiratory mechanics; Gas exchange
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99 A B B 2 48 AR T B 8 0 (BMI) = 40 kg/m® 5%
> 35 kg/m™ &5 I i ML s AR GRS v I I E S5 A
PR JRUIE T AR S AT A T B
JiE I B AR S DB R (laparoscopic sleeve gastrecto-
my ,LSG) & HAiEuE e 2 i) F AR =0 . Bl T
ASNEER AR 0 i ) AR B2 e R, BRI 5 th B
PRIXE I oy I e AR A 5K AR 4R I AE
IS BT S it 453495 A I I 748 0 e 45 4 JRR e 1=
Az A IR A B Ok LR A BRI . T ) s )
JIE 38 S, (pressure-controlled ventilation with volume-
guaranteed , PCV-VG) 15 2 & — B g7 4 fig 38 A
X, BEHA 1A EAHE < (volume-controlled venti-
lation , VCV) 5 & f1 3=l X (pressure—controlled
ventilation , PCV) 35 YL i, BT b — I i i
SR RIS, A ST — R UER SRR
A T A e R A B SO A 0 XU AR Y
FUIRTE PCV-V G R A A 9 AP g 2 K <
PRI 52 e , LASH Ry o 285 HE JRk s A Js 5 - AR v
P IS A B SIS B AR A
1 #AREFE
11 —REM AP RN ERR MR =
B B5 24 0 1 25 5% 253k (XYFY2020-KLO71-01) , JF:
BRI N2 R ) 45 o e R AR B ) R~
J& I B 2020 4F 5—12 H I i Btk 18 YIBR AR A
80, GIAbRHE: DF-=18 24 ; (23 [ JFR I = i
23 (ASA) 738 1T ~ M%K% ; ABMI=40 kg/m* 58> 35 kg/
m* &IPSR SR o HERRARE : OARHT 3 A N2k
P41 40 B0 S P P 30 25 AR B 5 (D30 d N
R ATUAHOE 5 AFTE ™ HIE A% 50 s @ AR k4R
T F1BE (SpO, ) <92% %, 3 ik %A 43 J& (Pa0,) < 60
mmHg; O 482 55 . HIERERUE : OLGE S
0 18] A B 9 (Ppeak) >40 mmHg 0% Sp0,<92% ; QK%
A B AR ARG I RAE s QAR P HOATFIE TR . B
HLAL 5 43 B BE e - £ FH SPSS 23.0 3 44 A= i B AL )7
B IFHE 1 1R B RERL Y P A5V A B2 40
1, BEDLFE 51 K o3 21 245 R R A AR B B ) AR Y
EEN L RET B — 2 A2 5 T ARG ATIF
(EESBIRTIied
1.2 BRBEEFZE ATAREE, @ Hh ko i,
M v P oA D SRR BT (BIS) , R JRR T A7 4%
Bl Dk 2 ) A8 O A Bl Dk s | M LA R
A JRRFS 5 T FR R A T RR P I U A 2R AT
UCPEAL , AR AR (Fi0,) 100% , AU it 8 L/min,
A S mine KIS RIS 0.03 me/kg, 755
KJE 0.5 pe/ke, KL K E 0.3 me/kg, B FE IR 2 1.0
mg/kg, |38 25 1) 34 i 98 UK 5T i (lean body mass,

LBM) 452, 1§ BIS<60 H. T fiasth , 77 &, i
Ty Ji 181 7 2 R B MLA T 42 o P 0 R T 2 45 G ik
1%~3% , P 11 B 2~4 mg-kg+h™", i 2F K J2 0.1~0.3
pge kg_] ~min”', 4 5 BIS {H 175 40~60, A H [a] W7 #E 13
T AT 7 4% 0.03~0.05 me/kg, AR IR O 3R ARk
7 I A P2 . AR AU R 1 12~15 mmHg.
REIRAE 5 e ik BRI E B2, Fem N s 21 =
WEIG , 2243k I s o

1.3 HMESSHEIEE a2l & B RE—
B RS PREEHL (Mindray A7, IR S A= 90 B2 9 7 L1
B4 A BR 28 /) #EATHLGE <. 55, PALRH
PCV-VG i, VAR I VOV R, i 8 Fio, 14
H60% , %A i 2 2.0 L /min, 1< & 8 mL/kg, $#K1E
& i i (predicted body mass, PBM) T8, I LA 1
22, FFA K IF  (PEEP) 5 emH,0, FEWZ % 12 ~ 18
Wy e K 7 BRI B 40 mmHg. A A i 75
I Wi 31 56 A 4 I SOR — A Ak Bk (P, CO,) 7E 35 ~ 45
mmHg,

1.4 MHEEFENAX LBM(H M) =9 270x K i &
(kg)/(6 680+216XBMI) , LBM (%) =9 270x /4 i
(kg)/(8 780+244xBMI) ; PBM ( B/ ) =50/45.5 4+
091 [ B & (em) —152.4] 5 OI=Pa0,/Fi0, ; P_,,CO,=
PaCO,-P,,CO,; P_,0,=P,0,-Pa0,=713 Fi0,-PaCO,/
0.8 - Pa0,'® ; V,/V, = (PaCO, - P.,CO, )/PaCO,x
100% """,

1.5 MBI FEL KB SHESG 30 min (1)
P REELS R AR b5« AR I I ) 46 b . B3
JE(P,...) i Sl AR (Cdyn) 1A (TV) 5 A
ZHAE R : PaO, Bk — A fLA 53 & (PaCO,) Bl ik 4
AN E (Sa0,) , I E A G 8 (O1) Bl k-1 <OR
TAEARRR 43 TR 25 (P, ,CO,) il - B0 ik 1L 4Ry TR 22
(P,,0,) JEIEFR(V,/ V,) 5 ERIEFR 35 THHE S 5
min(T,) SME G 30 min(Tz) .60 rnin(T3) FREE S
min(T,)ic 5% ; HICEARSG 3 d fliB I AE & A R (BF
15 BB IRATE AR IE™)

1.6 HAEHE ETHKRBLR,PCV-VC 5
VCV 1 i SRE 2 ) B F- 2 P, 22 (B 4.10
emH,0, 2H N B FREZE K 4.65 emH,0, Bt a= 0.05, 1-
B =0.9, i JH] PASS 15.0 & {4 Two-Sample T-tests
Assuming equal variance BT BEAS &l 58 4]
% 183 20% ML 3 THEREA R 720, AW ST T
K48 A 80 il

1.7 SitZE A% i SPSS 23.0 BAF 450 Hr o
THEWRAG A IES AN L x + s Fom 4110 LR
FH PG ST REAS ¢ K 56, 20 N AS [ s ) A B A, R
2 Wi T 22 434 s THECPORE SRR R | R
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X K5 5 Fisher i UI#E R 1L . DL P< 0.05 2 %A
FiteEi

2 #£R

21 —HEBEE A AL AL 8041, 8 141
s N AT B S BR AR R IR | e 2 72 M A e J 1Y
AT, P VAR 36 B PEAL AN —BE0E R 2
SEGIHFEL(P>0.05), WEI1,

22 WMAARRRBEEMFRAOZRE 5V4E,
PZHTET ~T, W S P MK, PP, .Cdyn7ET, . T,
Aef o B 4 B85 (P<0.05) o A 4% B[] i 4 ik A TV
Y (P>0.05) 5T, WHASEET, T,HP,, .
P, JHiEn, Cdyn A (P<0.05) , {H P 2H 78 Ak 1) i 5 o
N L2,

23 WAARMEBLSzELSIEE 5VAHARE,
P ZH7E T, 5 PaO, B i 3 25 (P<0.05) , PaCO, {E T, ~
T, i 5 TH IR AR (P<0.05) . 5T, Fb#, V 405
A Pa0,.8a0, TME G T, T, F#AK (P<0.05) ; PaCO, 7F
T,~ T, ¥17H 5 (P<0.05) . P41 A Pa0,.Sa0, TS E
J& T, FA, 5 & B, T, 0 B8 T (P<0.05) ; Pa-
CO,7ET, . T, J+ 5 (P<0.05) , T, F A 1] ¥4 2= SR Aj /K
o M bR W3,

24 AAAREMESMESERLLEE SV4lt
A HE T, B 5 P ZH A O BH S 7 &, PO, B AR (P<

0.05),P,,CO,.V/V, 53 TE T, ~T, F T, ~T, EAK (P<
0.05). 5T &, VHHKAP,CO, VIV TET,~T,
FHi (P<0.05) o P A P, ,COAALE T, B} 5 B 2 T
5 (P<0.05), P46 A Ol 5 PaO, 45 B —3, M 5
e R, Z 5 SR L T {E P A 2 SO iR,
P_0,5 OL.PaO, Bt ¥ A0 . WK 4,
2.5 MARGMEBHZIELE PAH3IHF, VS
i ARG AN ZE N2 ST, Sp0,<90% , H K
i 24 he VAL 1B AARIE R, S5 RN &
F 38 'Co WAL ARG Wi I & 0E 19 22 5 R4t it
228 X (P>0.05),
3 itig

3 75 A Jie B R M e W A TRV R & e EE L A
NP )2 K SRS e o 53 AN s e el R B DD BR AR
PERAETENR LT #6407, % A IR LY R B4 h, Xt
TR N BRI ) 2z 52 m 31k % . M TR GE
B R, PCV-VG A e KL 2 AT LUR 595
NI ) A L A A 8 B e < e H
PR E BT ARWFST P 4L F PCV-VG #5
2B R R A AR R . RS
30 min,60 min, VZH P, 5351 b+ 26% F129% , P 2
P o3 BT 15% M 16%. [V 240 Cdyn TE S
R T2 38%, P4 Cdyn 5 KR 24 22%, P4

R EEGHIRE VIERA 72 i — BOR LA

. Bl AR e MR (B M2 ASATE L/ Wﬁﬁi?‘%‘%ﬁ(/ *ﬂbﬁﬁiﬁ#l‘ﬂ/ %Pgﬁﬂil‘ﬁﬂ/
) /151 I ) /45 (kg/m®, %s) (min,x+s) (min,x+s)
P4l 36 29.67+7.38 18/18 20/16 40.99+4.38 161.75+17.53 123.14+14.24
vl 36 31.33£7.40 14722 22/14 41.37+5.26 164.00£16.79 124.53£15.29
tOxE -0.96 (0.90) (0.23) -0.34 -0.56 -0.40
P 0.342 0.343 0.633 0.736 0.580 0.691
R2 MEEGHILR B VIBRA 72 B 5] (0] s 0 g 2 b e + s
gl %k P JemH,0 P JemH,0 Cdyn/(mL/emH,0) TV/mL
P4l 36
T, 20.69+3.61% 11.56x1.52 46.22+8.47 502.08+65.87
T, 23.7243.64"% 13.17+1.58"% 36.56+7.61"% 492.86+53.82
T, 24.11£3.89"% 13.7521.61"% 36.176.57"% 494.86+52.34
T, 21.08+3.48% 11.11+1.47 42.92+7.40" 496.89+54.76
vl 36
T, 22.33£3.18 10.89:1.53 43.58+5.49 497.42+67.88
T, 28.173.03" 12.22+1.55" 28.61+4.727 495.36+58.72
T, 28.78+2.67" 12.781.73" 27.14x4.16" 492.94:57.86
T, 22.56+2.51 10.50+1.44 35.06+6.07" 495.31+59.77
i) F, P 528.23,<0.001 225.35,<0.001 491.57,<0.001 4.08,0.01
¢ F,PIE 16.29,<0.001 5.80,0.019 23.74,<0.001 0.01,0.918
ZHF,PIE 55.93,<0.001 1.40,0.252 24.22,<0.001 3.35,0.024

VP A HURGE S SRR P RS PRI, Cdyn A MBASIBREEE TV A8

D5 T, b3, P<0.05, @5 V41, P<0.05,
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F3  EREGHRE VIBRA 72 BIA i SRR Y £ s

Eivl B PaO/mmHg  PaCO/mmHg  Sa0,/%
P4l 36
T 187.61x27.70  39.87x3.03  99.64x0.22

T, 175.98+38.377  41.56+3.157%  99.49+0.36"

T, 182.74+37.65  41.54+3.89"%  99.57+0.30

T, 200.70+35.117%  40.46+3.13%  99.67+0.24
v 36

T, 184.14x31.09  40.34+3.13  99.66+0.19

T, 163.59+41.067  44.95:2.577  99.31+0.46"

T, 168.89+39.827  45.19+3.467  99.45+0.39"

T, 180.14+37.78  43.89+2.35"  99.59+0.20
R P, PAE 62.24,<0.001  34.12,<0.001 16.88,<0.001
4L0E] F,P{E 2.50,0.118  21.63,<0.001  2.08,0.154
SEHF,PAH 6.69,0.001 8.50,<0.001  7.04,<0.001

1 : Pa0, A B K53 T, PaCO, Ry B ik — A ALk 53 TE , Sa0, h 3l
Jik S AL
DT, L, P<0.05. @5 V4L, P<0.05.

P Cdyn ZEALIREE T /N T V2 . iehh , R P2
FRAE AN AR R IUE AN R X U]
FAR AR P BB A PR R AR S X
PCV-VG Y S5tk 45 R 2 I A R .

P SR B BEL T, S HE R o A B T
AR IE ik i R G Y R R, — AN R o
35~40 mmHg. A #FREY P, 5ARJE I A& AE
SEZLMEAROC S AR E A ) R 40 mmHg,
Horp vl s 0 fe R & Sz e v) i B P >35
mmHg, A 1 T) EBR, B EE Wit e, Jf
1 SRy Sk v B AR 5, AE R T B, Cdyn
S FH T 2 2 S R AT BEL T R, R P g 2
Iy bR 2 — o AR iR 27 202 T
BOF AL T 0 It 03, ) B A e i v i 52 A2 5K

B b Bt BE R I L By T8 AN 5k, 38R I it 35 9
RRE () A RS 2 o A B Bk s N & A A I il
TR AAE 1) e FE AT T AR W AR Ak 3 2890 1) I
W 7 2F AT E B R

g AN N B B A B A AR A L 8 B
Jili D68 % Az AR o PR SRR R 285 A0 2 ol BB b
N3 i 4 K /NS B B, S5O0 il 25 4 e A AR Ak
R =T O W N R R W N ol 8P 0 1
HR W8 e s SNE A HE N 3K, & s B R AR
SEIMLAE R R IMLRE o PCV-V G 2 Dl A< 37t 3 A
K, A 18 0 25 S0 R s 1 SE e, 1]
el AR A TN A5 9/ it 6 2 B RN BB R, 1
Tt 52k Wl NGB G G RS AR I
BLZE il 5 473 AUBS: ) AL Y PaO,, O1 78I
30 min BJFEAR, Z S5 & Wt v, PR VA BT BT
FPL, R PCV-VG AT LIMGE A A TIE. 54&
fiff 58 285 SR AN [F) 1 02, X P AR B X AE I B IR 3 TR
o R B SE S PaO, Ol S Jd a7 . ml g
s A ST I AL AR AR T [ Y il R A i
AR, 1% L6 il R 48 R ] LABGE R N R B 1
B E R LI T TR PCV-VG 7Rk
A A DRy T AR, T DL B3 T, B[] 54k 3
P2 VAR AT B I R AR S AR R AL
) 520, BB IR 5% T R 22 2K H Trendelenburg (4137 ,
X2 0 E R UL 3 A6 AU I T 1z P - K6 ifs oA 3
UL BRARA A DIBE . A5 o AN 2SR B 5
Trendelenburg {437, 3 44037 Xof P 0K 2y i o 3 2 7
. AWFFE P VAR S Bl O AR & A4
REF TG L, X 0] 585 A F A% 1Y i A
ARG — 1 il PR A SR R L B A R

R4 EIEGHILR E UIBRAR 72 B APl AR LA £ s

Rl % Ol/mmHg P_,,CO/mmHg P_,0,/mmig VIV /%
P4 36
T, 312.69+46.17 5.09+1.90 190.34+26.29 12.65+4.13
T, 293.30+63.96" 6.06x2.15% 199.88+35.89" 14.43+4.64
T, 304.57+62.75 6.18+2.76"% 193.13+35.47 14.59+5.46
T, 337.83458.51% 5.87+2.20% 174.46232.717% 14.30+4.64?
V4l 36
T, 306.89+51.81 5.872.20 193.24+30.49 14.40+5.03
T, 272.64+68.43" 7.53+2.94 208.0340.12% 16.62+6.03
T, 281.49+66.37" 8.27+2.55" 202.43+38.217 18.07+4.45"
T, 300.24+63.25 8.25+2.97" 192.79+37.47 18.55+5.88"
] £, PAH 62.24,<0.001 11.71,<0.001 51.73,<0.001 9.07,<0.001
AL F, P 2.50,0.118 15.40,<0.001 1.51,0.254 10.49,0.002
EH F,PIE 6.69,0.001 2.36,0.073 5.07,0.003 1.24,0.303

VEOT WAL AR AP, CO, WENIK-IFTR — U2 P O, M-Sk LR 22, V IV, HFERER.

D5 T, b3, P<0.05, @5 V41, P<0.05,
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