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Impacts of sevoflurane combined with lung protective ventilation
strategy on pulmonary ventilation function and lung compliance in
obese patients undergoing laparoscopic weight loss surgery*

Hu Haoxiang, Ye Qianlin, Tu Zehua, Xu Jinxiong, Lu Zengting
(Department of Anesthesiology, Xiaolan People’ s Hospital, Zhongshan,
Guangdong 528415, China)

Abstract: Objective To investigate the impacts of sevoflurane combined with lung protective ventilation
strategy on pulmonary ventilation function and lung compliance in obese patients undergoing laparoscopic weight
loss surgery. Methods 60 obese patients underwent laparoscopic weight loss surgery were randomly divided into
two groups. The control group was given lung protective ventilation intervention alone during anesthesia, and the
study group was given sevoflurane inhalation anesthesia combined with lung protective ventilation intervention.
Arterial blood was collected before tracheal intubation (T,), 5 min after tracheal intubation (T,), 40 min after tracheal

intubation (T,) and 5 min after tracheal extubation (T,) for blood gas analysis. The pulmonary ventilation function
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and lung compliance of patients in the two groups were compared. Results Peak airway pressure (Ppeak) and
plateau airway pressure (Pplat) at T, were lower in the study group than those in the control group, and the
) of

the study group was higher than that of the control group, and the differences were statistically significant

differences were statistically significant (P < 0.05); At T, and T, time points, the dynamic lung compliance (C,,,,
(P <0.05); 7 days after surgery, the forced vital capacity (FVC) and forced expiratory volume in one second (FEV))
in the study group were higher than those in the control group, and the differences were statistically significant
(P <0.05); At time points T,, T, and T,, the levels of serum transforming growth factor-B1 (TGF-f1), interleukin-6
(IL-6), and tumor necrosis factor- o (TNF- a) in the study group were lower than those in the control group
(P < 0.05); After surgery, the awakening time, spontaneous breathing recovery time, and extubation time in the study
group were shorter than those in the control group, the number of adverse events during the recovery period was less
than that in the control group, after awakening, the Ramsay score was lower than that in the control group (P < 0.05).
Conclusion The combination of sevoflurane and lung protective ventilation strategy can reduce inflammatory
response, improve pulmonary ventilation function, and improve lung compliance in obese patients undergoing
laparoscopic weight loss surgery, with good safety and fast postoperative recovery.
Keywords: sevoflurane; lung protective ventilation strategy; laparoscopic weight loss surgery; obesity;

pulmonary ventilation function; lung compliance
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Table 1 Comparison of general information between the two groups
S (%) ASA G4 (%)
215 1% BMI/(kg/m*)
5 i %% 1|73
AF5E4H (n = 30) 13(43.33) 17(56.67) 36.47+10.07 38.58+5.10 21(70.00) 9(30.00)
XA (n = 30) 14(46.67) 16(53.33) 35.869.74 38.21+5.02 20(66.67) 10(33.33)
Y1 0.07 0.24" 0.28" 0.08
P1H 0.795 0.812 0.778 0.781
He ol tﬁo
1.2 Fik 1B A S KIEgh2s. R, RER
121 ARATES TEBREANSESAKSL, I ERER, ATHERSA.

SEE BB TAE. TFARE D, Uk AT IkE
i, IR, OF L R, DHEL Gz sikin
SR . KB SEFE SO B T8 hr . IR
HEbMAE MG, TPRRIERE, AT KRIE
R = AR+ (CSEPRAE-FRAUAE) x04; H
MAHE (H) =& (em) -100; HHE K E
(&) =5 (em) - 105, KISEERIEARE, AT
BRI 259 . DERAL B TR RIS 0T, WA
46.0 L/min 193% Lobe, diFeR2T AL

122 JREE T FRIKIEES 0.4 petkg &F 28 KJE I
0.2 mg/kg BT M EER . HLMGE S, TR R R
1.2 L/min, W A8 JE N 60% ~ 100%., 47 Jili {477
WAURES, SEOE . MFIRSIE N 12 0/min, AR
W N T0%, S5 N 8 mikg (BEIEMRE), WL
H 2, PRACR AR UR B 4E R AE 35 ~ 45 mmHg,
PSR IE R L ERFAE S ~ 10 emH, 05 HEFFZ 7 B bk
ML FNEETE 92% ~ 95% L I

123 kB4R FFERE4~8me/ (kgth) BN
A, ¥ Pk 0.1 ~02 pe/ (kg-min) HIHE Y
KJE o R 4E +p ok B2 b, PR K5 il XU 48 4R
(bispectral index, BIS) 7£40 ~502Z[f], i#id BIS, ¥
TPTAM AL HE R R EE . R, FeFF B L
A2, TR R R, IR BRI B B B e, 15

1.3 WEER

TAERERT (T,) . EHEES S min (T) . <
A5 40 min (T,) FIERAE)S 5 min (T,) iR
BEDPKIMAT MM, ICREWEEE (peak airway
pressure, Ppeak) N 0 1WA a5 (dynamio lung
compliance, C, ) H il ¥ 5 JE (plateau airway
pressure, Pplat) . FT,. T,. T,H1T,H} &R FH R
JEME RIS, AU s 5 Ak K -1 (transforming
TGF- B1) . H 4 s /v & -6
(interleukin-6, IL-6) FI ¥ IR %L A F - (tumor
necrosis factor—a, TNF-a) 7K. FARAIHASG 7 d,
Kl 2 28 FH I BlifiG & (forced vital capacity, FVC) Al
BE—FH IR AR (forced expiratory volume in one
second, FEV)), PEAGMEIIRE. [RIB S E A
JRRENEOL, LA IRMERE] . BAFEE . RS
Ramsay PE/M ORI AN R 0F A RS0S4
ALOAKI: | P IER S | BRI AE
1.4 SiFFHE

SR JH SPSS 20.0 B R4 BREGE , 4545 IEZ S A Y
TR GORILUE « driE2E (vxs) FOR, dHBHECK
FHRCER 6256, 2H AN [T IR 1) PR T BC XS A 56 5
TG (%) R, HBAT XK. P<0.05
NERAGIEE L

growth factor— B1,
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2.1 WHBERE R AT

T, I A

5T 4H Ppeak F1 Pplat /KK F X A4,
S

ZRAGITFE L (P<0.05); T, T, AT,

YL, BTXIALL, ZFBAGEE L (P<0.05).

W2,

22 WHBEAREF7 dFThBELLE:

RJG7d, I FVCHFEV, K8 X4,
SWHGIEE L (P<0.05), W3,

2.3 WHBERERFKEILR

T,. T,ATH 5, A4 TCF-B1. 1L-6 F1 TNF-
a KPR IR, ZRAGHEE L (P<0.05),
W4,
24 WHEBEEARRMEERILE

5 IR LA, SR H NIRRT s R] L D
TR I ) 0 B, RIS R R kAR R
FIF5 IS Ramsay PEOME T X IR, 29 H 512

=Y (P<0.05), W#ES,

*2 WMAREARESMIRMELRE (xxs)
Table 2 Comparison of lung compliance between the two groups at different time points  (x + s)

bl T, T, T, T,
Ppeak/cmH,0

W72 (n = 30) 22.35+2.86 21.72+3.62 25.45+4.58 20.86+3.24

X2 (n = 30) 21.76+2.62 23.13+3.47 28.39+5.31 22.41+4.27

t{E 0.83 1.54 2.30 1.58

PAE 0.408 0.129 0.025 0.119
Pplat/cmH,0

524 (n = 30) 19.38+2.70 18.31+3.25 21.17+3.58 18.04+3.42

X HEEH (n = 30) 18.82+3.01 19.62+3.39 24.38+3.94 18.26+3.75

t{H 0.76 1.53 3.30 0.24

P{H 0.451 0.132 0.002 0.813
Cyyy,/(mL/emH,0)

WF5E4H (n = 30) 30.57+4.76 28.31+3.85 22.14+5.64 22.32+5.71

XTIREH (n = 30) 31.12+5.10 27.56+4.12 16.56+3.86 17.57+4.25

i 0.43 0.73 4.47 3.66

PAE 0.667 0.469 0.000 0.001

*3 WHABREMINEELLE (L, x+s)
Table 3 Comparison of lung function between the two groups (L, x+s)
FVC FEV,
2157
PN RJG7d P Ni] ARJE7d

5T (n = 30) 2.53+0.45 1.71+0.62° 1.97+0.51 1.41+0.42°
XFHRZH (n = 30) 2.62+0.49 1.40+0.45 2.03+0.56 1.09+0.33"
tH 0.74 222 0.43 3.28
P 0.462 0.031 0.666 0.002

TE: TSREART LA, 2RA8 R (P<0.05).
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F4 PMABETENASKRERFKFLE (vxs)
Table 4 Comparison of inflammatory factor level between the two groups (x + s)

4151 T, T, T, T,

TGF-B1/(ng/mL)

T4 (n = 30) 6.55+0.76 7.02+0.91 7.47+1.08 8.16+1.82
YRR (n = 30) 6.69+0.82 7.53+0.97 8.22+1.12 10.41+1.97
t{E 0.69 2.10 2.64 4.60
P 0.496 0.040 0.011 0.000

1L-6/(pg/mL)

524 (n = 30) 15.78+1.72 18.712.65 22.35+2.57 24.14+2.64
X HEEH (n = 30) 15.62+1.84 20.12+2.79 24.28+2.92 29.36+3.05
t{H 0.35 2.78 2.72 7.09
P{E 0.729 0.007 0.009 0.000

TNF-o/(pg/mL)

WF5E4H (n = 30) 8.67+1.16 9.48+1.15 13.34+1.92 21.42+2.72
XfHEZH (n = 30) 8.74+1.20 10.21+1.22 15.76+2.35 24.67+3.24
ol 0.23 2.39 437 421
PAE 0.819 0.020 0.000 0.000

*k5 MABREARBRMERBRILE
Table 5 Comparison of postoperative recovery between the two groups

1 JREIR]/ EERGE AT E]/ IR R = BN
min PR B[] /min min KRR (%) Ramsay W¥-43/43

5220 (n = 30) 9.24+1.04 5.56+0.63 11.87+2.06 1(3.33) 2.52+0.53
Xt AL (n = 30) 13.09+1.55 10.91+1.46 16.27+2.44 6(20.00) 3.84+0.88
Xl 11.30 18.43 7.55 4.04" 7.04
Py 0.000 0.000 0.000 0.044 0.000

e T
3 iTie i, XA S, BAEEEL.

L RRUBE AR — a2 BMI A5 P 26 203/ N B W AT PR

AT, RELH VLIMPERRIEREL £ g e pemip o, i bURGBE I, HA
AN, BESANA VAR . AR5 SRR S S AR A
EbE. UEERHEN . B2 RECOMIETRAIIEE g pos b O L . FEREREN DIFTE 25
P SNSRI GERR AR, R gy mge gt e BRI, TR
FEBERERNASO S, (B, ABREEE R AR A7 TSI R R ARG b Uk
J, oxi B BE RIS FRILE SRS, SUTESIIRE  Afpp eI & i AT s 5 T AR B e e
RIS PE 32 BN RLAEIE . [, SZ 4B RRIA S0 o 255G R, T,0FR, BFSE41 Ppeak A1 Pplat 7K -1

W, BEMDIRER IS TR, BESEA  FxmA, C BT ARSI AT
JEMIHREIR A RS, R, X TATEESIRE TR e, BIT4lFVCHIFEY, 58 T, #5. L

ARCHE R, PEFR S BEAY RIS AR 2 B AR SRUbelbe s i ER P e, RERS Il I JP v e
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