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A2 3K REGEX S MEUL SR IEEX S ILEBZE MR ARG
Aifi &R 7 % E A0 Bl F AN HA M7 30 1 2 B 5201

BITR', BHE, R0, XNGH, AR, BRES, kit

(L AR ER I RBEEBE , TR 2210045 2. VLRGR2=F IR IS BesREFER), o8 214125;
3. e EBERRIEE, 4:4E 321000)

(=] BH: ik k%KM (lung recruitment maneuver, LRM) Al sh A8 W7 15 6] f8) I- OK 1E JE (positive end-
expiratory pressure, PEEP)%B& 1] [T VIR A 88 & A J5 i 3+ & iE (postoperative pulmonary complications, PPCs)JXl
WS, SR T 12 SR I g I A3 v ) s PV B HLGT I 38 8 2 (4 5 i 1 R B . ARHIFS B AR VT4 LRM & il s 745
G 5 1] 1) PEEP 55 W X6 I e I 1T 110 g s 5 il ) AR S5 2 PP Cs B AR A I 3 1) g 2= s, DASH iz SR s A8
P HE T 12 R R ERL AR . ik BE8R20244F 11 H 28 H 32025458 J 15 H VLR K24 MR = Bedsia i &
IFEIM  FAE S E R AT R At IR AR Y 100 185, SR FIBERLEL 7205 43 A R 1 8 AL O R )
FILRM B AN PEEP 41 (IABR ), A4 5061, X BRZIAR H PEEP #5545 cmH,O (1 ¢cmH,0=0.098 kPa); 41T
PR TR 5 S0 LRMUBK A 2608 PEEP A i, DAR s M8 22 e {E PEEP. #E S <25 R AT, 241 H 1Y
HEFT—IK LRM#GAE . BRI ARG 5 d N PPCs RAEFR , KBS RAE AR RN R R AR . MAETEESYEH . R
J&i 5 d D HRE AR R 2R . RIS B DIREFE bR R TG H] . G55 AT IRZH R0 4 AR i S POk 22 84
TG0 (34 P>0.05), 541 9 R 5 PEEP = T X IR 4, BRSIEALF X R4, AGEF 5 /K (plateau pressure,
Pplat), FKIHE4 00 FIEE (pulse oxygen saturation, SpO,). i gz I 14w =5 T X% HRAL (3 P<0.05) a5 2 A Fh I il e 1
B T B [52%(26/50) vs 30%(15/50), P<0.05], A il 8 44 24 4 0 FH 23 . e % R ZHL [54%(277/50) vs 20%
(10/50), P<0.05]. 24 BHEFARIBOL, FAREA 0% P8k (mean arterial pressure, MAP). k& 48 5 &
(pulse pressure variation, PPV). ARHAMEE . MFUAGR | S5 D7 Y 25 5 AT B L(H P>0.05). 1504 1Y)
PPCs % A= B A 0] BRZH BRI [22%(11/50) vs 42%(21/50), P<0.05], 240 F ARG DA R . ARJSIRIE S AT Bt el )y
T 14 22 S 4 TEGe 127 78 L (3 P>0.05), 1050 20 5 X FRZA AR S5 1 d (9 I ULIEF (serum creatinine, SCr) 1 fil /R & A (blood
urea nitrogen, BUN). AJ53 d# BUN Y& F AR P<0.05); 24ARFTS ARG 1. 3. 5diUSCr5 BUN 2% 8411
EE L P>0.05), L2 HE Logistic BIHRL IEARE | A5 5 (body mass index, BMI), @IS . € = pRHE = U
P33 (American Society of Anesthesiologists, ASA) MMM FARFEAG, IR AR PRI 19 4 28 XU Ry X6 BRZH 1Y 2.8
¥ (OR=2.8, 95% CI1.2~6.9; P<0.05). FFXTA PRI 5307 ik, X TARRE=65 % | BMI>24 kg/m®, 1L
394, ASA N2 M B VIR TR, 7E3H52 LRM IS MAAL PEEP SIS IR BT 25 5 & A= AR PR LT . 4538
LRM B 5MA4L PEEP g Al FEAILPPCs & A%, AR PN & A= 55 m , B T U5 Z el 2 1, FF4k
B, ARG CETIRE. @l T 3 9 S E AR R T R A AR e Y AU RT R =, TR A AR T I 3
SJENEI R AT AR IRYT
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Effects of a lung recruitment maneuver combined with
individualized positive end-expiratory pressure on

postoperative pulmonary complications and

perioperative hemodynamics in hypertensive patients
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ABSTRACT

Objective: A lung recruitment maneuver (LRM) combined with a dynamic lung
compliance-guided positive end-expiratory pressure (PEEP) strategy can reduce the risk of
postoperative pulmonary complications (PPCs) in patients undergoing pulmonary
resection. However, the Iung-protective effects of this strategy and its impact on
hemodynamics in patients with hypertension remain unclear. This study aims to evaluate
the effects of an LRM combined with a dynamic lung compliance-guided PEEP strategy on
PPCs and perioperative hemodynamics in hypertensive patients undergoing thoracoscopic
pulmonary resection, thereby providing scientific evidence for the safe application of this
strategy in this population.

Methods: A total of 100 hypertensive patients scheduled to undergo thoracoscopic
pulmonary resection with one-lung ventilation (OLV) at the Affiliated Hospital of Jiangnan
University between November 28, 2024 and August 15, 2025 were enrolled. Using a
random number table, the patients were assigned to a conventional protective ventilation
group (control group) or an LRM combined with individualized PEEP group (intervention
group), with 50 patients in each group. In the control group, intraoperative PEEP was set at
5 emH,0 (I cmH,0=0.098 kPa). In the intervention group, an LRM followed by
decremental PEEP titration was performed after the initiation of OLV, and the optimal
PEEP was determined according to dynamic lung compliance. Before the end of OLV, an
LRM was performed once in both groups. The primary outcome was the incidence of PPCs
within 5 days after surgery. Secondary outcomes included the incidence of intraoperative
hypotension, use of vasoactive drugs, incidence of arrhythmia and hypotension within 5
days after surgery, postoperative renal function indices, and length of postoperative hospital
stay.

Results: There were no statistically significant differences in preoperative baseline
characteristics between the control and intervention groups (all P>0.05). Compared with
the control group, the intervention group had higher intraoperative PEEP, lower driving
pressure, and slightly higher airway plateau pressure (Pplat), pulse oxygen saturation
(Sp0,), and dynamic lung compliance (all P<0.05). The incidence of intraoperative

hypotension was higher in the intervention group than in the control group [52% (26/50) vs
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30% (15/50), P<0.05], as was the intraoperative use of vasoactive drugs [54% (27/50) vs
20% (10/50), P<0.05]. No statistically significant differences were observed between the 2
groups in surgical site, type of surgery, heart rate, mean arterial pressure (MAP), pulse
pressure variation (PPV), intraoperative fluid volume, respiratory rate, or tidal volume (all
P>0.05). The incidence of PPCs was lower in the intervention group than in the control
group [22% (11/50) vs 42% (21/50), P<0.05]. There were no statistically significant
differences between the 2 groups in postoperative arrhythmia, postoperative hypotension,
or length of hospital stay (all P>0.05). In both the intervention and control groups, serum
creatinine (SCr) and blood urea nitrogen (BUN) levels on postoperative day 1 and BUN
levels on postoperative day 3 were higher than their respective preoperative levels (all P<
0.05). No statistically significant between-group differences were observed in SCr or BUN
levels preoperatively or on postoperative days 1, 3, and 5 (all P>0.05). After multivariable
logistic regression adjustment for age, body mass index (BMI), hypertension grade,
American Society of Anesthesiologists (ASA) physical status, and type of surgery, the risk
of intraoperative hypotension in the intervention group was 2.8 times that in the control
group (OR=2.8, 95% CI 1.2 to 6.9; P<0.05). Subgroup analysis for intraoperative
hypotension showed that patients aged =65 years, those with a BMI >24 kg/m’, grade 3
hypertension, ASA physical status III, or those scheduled to undergo segmentectomy were
more likely to develop intraoperative hypotension when receiving the LRM combined with
individualized PEEP strategy.

Conclusion: An LRM combined with individualized PEEP can reduce the incidence of
PPCs. Although this strategy is associated with a higher incidence of intraoperative
hypotension, most episodes can be rapidly corrected with timely intervention, are of short
duration, and do not adversely affect postoperative cardiac or renal function. Older patients,
those with grade 3 hypertension, and overweight patients may be at greater risk of
intraoperative hypotension; therefore, enhanced intraoperative hemodynamic monitoring

and timely individualized management are warranted.

individualized positive end-expiratory pressure; lung recruitment maneuver; pulmonary

resection; postoperative pulmonary complications; hemodynamics

Jifides A R RR S B T, HA SR BT, TR
A B AE A RS i A U SR AR A A it
SARHAIT I FE T B, REHAEAM/N . IR R
PR3, R S i Jf & 4 (perioperative pulmonary
complications, PPCs)ft & A4 RAT & ik 15%~37%, ™

RO R A R S ) T PPCs 2 dEfifi
AR R IR A, ANUE AT R T 3
BT, W5 OR 5 I A A7 3T R DA OGP
PRI, BT AR S0 it O 47 SR s 1) 0 A B 24 2 i AP R R
B U I TS I AR SR ORI PRI T8 R, BIR
A /NEAR & . BB R 8 F & H (plateau pressure,
Pplat) LA 3 >4 i S K 1E % (positive end-expiratory

pressure, PEEP)UEATHLARE T, B ZMH, H
HFEAR PPCs A SR RCRATI AN BARS 3 A 5B
R, M 5K M (lung recruitment maneuver, LRM)
156 A il 2y 25 09T 107 14 3¢ 1] ) PEEP 3 % 1T 3#F — 25 B AIX
PPCs KA B XU o M ) LA LR > LR i 8
h P v T R fef 22 B B E R Rk, A4k PEEP U
AEFF IR I ORS00 B v S8 PR B b 5 5K T
EX QIR T1 A 6 T [ 5 [ ) S SO =3 ) 1
g AT

SR, LRM A i sh 2SN 515 () PEEP 5 H%
TESE AL AR A A R s i s DA S sk i, PRI
FELETE R AR L B ) 27 ZE BT TR KU, 1) 2
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LR R, AR R i Bh T 2 ZE L XU R T
NHRUO S5 v B 1R I RO SR 234 27.5%, HL
IR BRI, R TR I 1) 4
SVERN Z B L560. HAT, %R M e IR
HR (18 17 D 14 TG AF AR 58 A, L 7 e st s £ 4 4
5 M7 3h Jr 2 ke P i R . Rk, ASHRSE
5 7E DAL LRM 1A fili 2 25 0157 4 S+ 1] 9 PEEP 5 i
XoF 5 v AL 1 g s B At LT3 AR £ PPCs F LA
WML 3h S1 A 5, LA ORI S s e e 28 AR b
4 IO FFAE SR 5 22 A PR AR A Bl

1 MR5FH*®

1.1 £

AHFFE O ARAT LG K2 12 B A B 25 D 23t
HECH AL . 1£S2024058), FFCF20244F 11 J1 20 H
7E I AR 3K B8 W O S8 R WY (S
ChiCTR2400092643), #1f (BFi/RFHREF) AR
W, A A A B A R

1.2 W&

ARFFFEYN A 2024 4F 11 A 28 H % 2025 4F 8 J1 15
H VTR 2 B B2 Be A 10 -G 5 v 1 $0 422 52 B il
WA M AR TR B, BEER=184,
=M 1~3 2%, 38 E RREE EE VT 6 23 (American Society
of Anesthesiologists, ASA)/Z HTI~IIZLS, it #fili
AR 60 min, HERRARUE: DAFZE MR R
Wik, BEAERGATAB VIR A . 2) AR b I g FA
I o BT 3 AR RN 2 60 min

K JH PASS 2021 A HEA R, W& 0=0.05
WL, K 0 2L RE(1-B) N 80%. M4 Fil i 4 445
S, XTHRY] PPCs K AR K 48%, IR K 20%. %
JE10% VR R, TR EDTMA 6 BIEH . A
WA ILA 100 Bl , FFAFEARRZER,

1.3 s7H540E

RIUBENE T RIS B S R 221 W RSPk
18 L OoF FEZH) AT LRM IR 516 PEEP SR 21 (3L
W2y, AWEGE A — IS . B -4 R T AN X
B BEHL. RIS . 43T 5 R T %
RERAFEE S, BESMARAE . TR
MIRPORTE , RIESEIEH RBCH , EERIER | 45
R VA R Geit N BICE . W HRZH 4P PEEP X
5 emH,0 (1 cmH,0=0.098 kPa); {5 21 76 . fiti i

SIFR AT LRM BX4 PEEP i 2 B 1 . 76 2Ll <,
SEHHT, 2ZHERE BT I LRM, TERIRERIETH IR
i, JRIFEE IR SR sl e tase , RISFEBhfik
J& (mean arterial pressure, MAP)>70 mmHg(1 mmHg=
0.133 kPa) (4 i ] 22 /b 2 5 min, fiki H XM 45 £4
(electroencephalogram bispectral index, BIS) A 40~60
HAUWATE T

LRM #AE R - R P WAL ph 7 o 42 ol < U 48
NN FERE A, T IBCE N 15 emH,0, PRI
A 15 R /min, WFES R 1:1, A E W B (fraction
of inspired oxygen, FiO,)”} 0.8, PEEP & 5 cmH,O.
B 5 A S AP A IS T S emH,0 /4 PEEP /KK,
F K520 cmH,O () PEEP, JF7E BL/KF-4E+F 10 4~
WL R BB P B 1] 4 100 ) AR AE LRM B BE 30
LI B 72 ANERE (GE S MAP B2 N F6>30% +F
S5 5 min)™, Wk LRMERE, F45 T 5~10 mg
RO . — B 3h ) # KA g, T AR 2
LRM#4E . BEJS 34 T#4 08 PEEP &, BIV I ) 2805
P10 B9 AL PEEP: 78 LRMARAERY I BB, B
24 PEEP 24 20 cmH,O B, 4 0 AL U] 488 [m] 25 8 425 )
WA, BE AR 5~6 mL/kg, FFIITR N
15 % /min, WRE A 1:2, FiO, N 0.8, B, 4
15 s A 2 emH,0 [ 7KF-F#AK PEEP, H % WL 42 31| i 5y
AU P TF 4 T R s AN P38 o A0 R o i
BNASMNPEORFR A, I 4 X0 7 e (I B 5l 1 g (3K
B E="F& & }J-PEEP)[) PEEP i fi¢f}: PEEP, )%
AERAELE RS AR A 40 min PEAE— U T BT
B9 LRM 4524 H1 PEEP i 7€ o 01 SR WL 3 8l 285057
PETFE>20%,  HEAT — UK LRM #:4F Fll PEEP Jik
SE o 2 ZH R UUMIE U RS BEE Y 6~8 mL/kg (B
FRTE) . PRI R R 12~16 YK /min; BR8]
S E R 5~6 mL/kg(FEAE R ) . 0PI R
16~20 /min, FEAF AR FiO, e N 0.8, TEH
fifi 8 ST AR ET, 2 41A9 PEEP ¥ & 4 5 cmH,0. 4%
Pplat>25 cmH,0, WA JOR A I 1 mL/kg, B
F| Pplat f% %5 25 cmH,0 LA F o 7 B fifiim A 1] s bk
4 5100 F1JEE (pulse oxygen saturation, SpO,)<90% H.
3min FR_ LT, 3¢ SpO, i — 2 £ <88%, i BRIk
a3 VE A B E, HRRERAS,
7RI SRS A RO RIS U8 )

1.4 BREETTIE
BB NG, TR O30 P Dk B, R R
W > B 1] (electrocardiogram, ECG). Ifil & . SpO,.
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BIS. Jik## &2 55 B (pulse-pressure variation, PPV);
Ik sh ke il A, T G sh ks, Frf &
- E 7] — 2 R e 1 U 512 it 4 B PR - 5 AR TP A 3L
RIS 2 AR E AR R A E 3 min 5, RAET
S KJE 0.4~0.6 pg/kg. MRFEMKHE 0.20~0.25 mg/kg. N
T8 0.5~1.0 mg/kg . M=K BT i % 4 0.2~0.25 mg/kg i
FTRRIEE S, V555 I S A B3 <3 min,  BJS HHRR
i = T AR i T AR T Bk 5 U 2 AU A B IR X
B REMA LG EIERIATIRE, & BRI
FINUMGE R, IS H R REMAE B0 E
Bl EEE . KGR 45 7oy KJE 5.0~8.0 pg/kg/h,
PIIAE 4~5 mg/kg/h, FFEEATA 0.8%~2.0% L FbE,
PR A T 155 38 =X ] i 28 i - LA o AR
WA H 2 16 PPV A MAP, 52 H AR S A ARG Y7
(goal-directed fluid therapy, GDFT)%H&, JHHEHEREZY
YIAFR LR IR B Bh7E£20% JE RN, e LA
il (40 R 12 (<45 YK /min) i BT S 2 TR 2L, R
HIG I R G X MAP #8 BE 28 [ >30% 5 28 i
5 min'?, 4 MAP T [ o B2 20% B, 1 5 it
GDFT 8% ; #Je k24 1E H MAP FR&E{I% T 3L 28
30% 8t 1 min, WS shm R ELY T kA
25 LS E AR R SO B0, ELASE B BRI
HRA R SN E BT 725G FI

1.5 {EfhistR

FHEER ARG S AN PPCs &AL, MK KIGH
FEl F R 17 1l IR 45 J=) (European Perioperative Clinical
Outcome, EPCO)WHRAESATISIT, HARAL S FEIE
Y WP . SCRERAE L AT . IR B
SRR A A 2

KL R AR AR PRI & AR, A M2
Y 3R G SCRAR AR 25 T T R 2R SRR B0,
RJG 5 dNFT K ROERRE MARERINLE, RE1.
3. 5 d W I ALEF (serum creatinine, SCr) Al Il /K Z &
(blood urea nitrogen, BUN), LINMAJFERETR], HH,
ARJEARIMEAE Ry e RS A M G2 W e R
1T, BPa(systolic blood pressure, SBP)<90 mmHg
B &K I (diastolic blood pressure, DBP)<60 mmHg!"!,

ARETFORMLFEMES] . AEWS . IR E 5% (body mass
index, BMI). ASAZr& . @liESrg . &l k259
M5 . % e WA A B35 WX (Assess
Respiratory Risk in Surgical Patients in Catalonia,
ARISCAT)F43* . SCr. BUN.,

AR BORM G F AR A (B DB . Il B IR |

it BIRR) . FARFRAOL LAY R, DLk
MAP., PPV, WFWg 44 | #Wl< & . SpO,. PEEP,
Pplat, BRSfE . fili hZS 00 -S4 (8 (B A MR
AR GY SN S DN NG RE N o

1.6 ZitEabiE

K HI SPSS 27.0 A #EATEHR 43 o IER S Y
THE OB AR R 22 3R, SR ST FEAS ¢ K5 55
PEATALIA] LLER 5 A8 53 A AT o Rk L 6 80 (5 1
VUi E, 5 3 U0 FRos , RIS AT
YRR . THECROR IR (R L ) 3R, R
Pearson |~ J5 15 55 5%, Fisher i VI HE 58 3% o 41 53 458
WRBeias, 456 R HRGE 0 B AR MR m
& 16 28 R PRAH S, ASHF g8 s BOPE T . AR
BMI. IR S9 . ASA 532 S FARIEHRIAE N A
i, 2N & Logistic M1 H A% IF kA &5, RH
Logistic 81 #8515 OR }2 95% CI, FFAE IR ZEE
IYMTE TR, . P<0.05 M2 FA G4 L.

24 B

2.1 BEEZERLE

AT A 108 (SB35, Sl o 5 ity 3 A< ] <
1 h#& 8, AN R ARG AN 5051, i
FISERFFE(E 1), 24 FEN . 4l . BMI, ASA
539 . ARISCAT P41 U439 . ARHIT e % 24
YWHAL THNZEFH LG I %8 X (P>
0.05, #£1),

(Assessed for eligibility (n=108) )

| Randomized (»=108) |

|
! !

-Trial group (n=54)
-Received allocated
intervention (n=54)

-Control group (n=54)
-Received allocated
intervention (n=54)

Allocation

One-lung ventilation
<l h (n=4)

One-lung ventilation
<1 h (n=4)

l

| Analysis | (Fu]ly analyzed (n=50D @ ully analyzed (n=50)>
E1 RiEE

Figure 1 Flow diagram

Follow-up
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®1 2HABFERELRFIEMN=50)
Table 1 Demographic characteristics of the 2 groups (n=50)

Items Intervention group  Control group iy P
Gender (male/female) 26/24 34/16 2.667* 0.102
Agelyears 67.5+£7.5 65.8+9.3 1.007% 0.317
BMI/(kg'm™) 24.1£3.3 23.9+3.1 0.445% 0.657
ASA (1I/TIT) 38/12 35/15 0.457* 0.499
ARISCAT/[No.(%)] 1.953* 0.160
Medium risk 48(96) 43(86)
High risk 2(4) 7(14)
Hypertension/[No.(%)] 0.412%* 0.814
Grade 1 26(52.0) 24(48.0)
Grade 2 15(30.0) 18(36.0)
Grade 3 9(18.0) 8(16.0)
Antihypertensive medication history/[No.(%)] 3.368* 0.338
Diuretics 10(20.0) 4(8.0)
CCBs 19(38.0) 22(44.0)
ACEI/ARB 14(28.0) 18(36.0)
BBs 7(14.0) 6(12.0)

Continuous data are expressed as mean+standard deviation, and are analyzed with the independent samples ¢-test. Categorical data

are presented as frequencies (proportions or rates), and are analyzed with y* test. *y* value, T¢ value. BMI: Body mass index; ASA:

American Society of Anesthesiologists; ARISCAT: Assess Respiratory Risk in Surgical Patients in Catalonia (scores <26 defined as
low risk, 26 to 44 as medium risk, and >44 as high risk); CCBs: Calcium channel blockers; ACEI/ARB: Angiotensin-converting

enzyme inhibitor/angiotensin receptor blocker; BBs: f-Blockers.

2.2 Rep#EHELLE:

UG 4L (%) PEEP /& T X HEAL, 9K 3l I T X BR
41, Pplat. SpO,. FfisfiA NN P mE = T X BEZH (¥ P<
0.05) B0 ZH A PR Il e 7 & 2 288 O v il 4 0
240 1 6l FH R 28 I 35 T R IR ZH (24 P<0.05) . 2 41 iR
HFARIAL . FARSEA 0% MAP, PPV, A
AR WP | AR T 25 S RS R
XFIP>0.05, #2).

2.3 RIGHIELLE

AR 5 PPCs % A R A6 B4 F#IK (P<0.05),
AARJF DR E « ARJE AR 5 A B B[R] 77 18 22 57
WG48 L () P>0.05, $3). &8 SZ PR
i S ] <60 min I HERR A 8 24 B FH WA B MR YT
G0, RG] PPCs A Az ZAN KT X FRZH [22%(12/54)
vs 41%(22/54); P<0.05].

IREE L AN R AR5 1 d Y SCr, BUN, UK AR
J&i 3 d 59 BUN 2J & T ARHT(H P<0.05), {H 2 21 [ A i
MAJE 1, 3, 5dAYSCr & BUN {227 0481245 X
#F1P>0.05, F£4), RFHESK, RE4A 8H1(16%).
X REZHAT 10 161 (20%) A8 25 PHL 4 g 5 350 ) g a0 ke
&, H2 BT F 25 RS E U(P>0.05).

2.4 2B HHEARPRMEREIRE T H ST

2 Z [N & Logistic [F A IE4F# . BMI, & 1liLE
9. ASA TR I T AREMERER)T, KEmAR
I I A 22 A IRURS: S X R 2 A 2.8 £ (OR=2.8,
95% CI1.2~6.9; P<0.05)o FXF A HpAK L A9 .41 53
Mot sR, XF4E=65% . BMI>24 kg/m*, =il
JE34 . ASA N2 i B VIR TR R ¥, 1
F25% LRM Bt &M AL PEEP 45 W IR 58 75 5 %% A R
I (2 P<0.05, F2).,
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F2 2HBEARFEIE LB (1=50)

Table 2 Comparison of intraoperative data between the 2 groups (n=50)

Items Intervention group Control group e P
Surgical site (left lung/right lung) 17/33 21/29 0.679* 0.410
Surgical type/[No.(%)] 0.286%* 0.867

Wedge resection 13(26.0) 15(30.0)

Segmentectomy 22(44.0) 22(44.0)

Lobectomy 15(30.0) 13(26.0)
Heart rate/BPM 69.5+£10.4 67.7+7.1 1.0617 0.292
Mean arterial pressure/mmHg 86.5£9.2 85.9+9.9 0.294% 0.769
PPV/% 10.9+1.5 10.6£2.5 0.701+ 0.525
Volume of fluids administered/mL 1210.0+£336.4 1 184.0+330.3 0.390+ 0.697
Respiration/BPM 14.4+0.8 14.4+1.2 0.395% 0.694
Tidal volume/mL 393.0+40.4 394.6+51.5 0.178+ 0.860
Driving pressure/cmH,O 13.7£2.7 15.6+3.8 3.130F 0.007
Respiratory system compliance/(mL-cmH,0™) 31.948.9 27.7£7.0 2.597% 0.011
Intraoperative vasoactive drug usage/[No.(%)] 27(54.0) 10(20.0) 12.398* <0.001
Intraoperative hypotension /[No.(%)] 26(52.0) 15(30.0) 5.002%* 0.025
SpO.,/% 98.6(98.3, 99.7) 98.2(97.6, 99.1) 2.175% 0.029
PEEP/cmH,O 8.1(7.0,9.1) 4.8(4.8,5.1) 8.496% <0.001
Pplat/cmH,0 21.3(19.6, 23.0) 20.1(16.6, 21.2) 3.34% <0.001

Continuous data are expressed as meantstandard deviation, and are analyzed with the independent samples z-test. Categorical data
are presented as frequencies (proportions or rates), and are analyzed with y° test. Continuous data with a skewed distribution are
presented as median (25th percentile, 75th percentile), and are analyzed with Mann-Whitney U test. *y* value; T¢ value; §Z value.
1 mmHg=0.133 kPa, 1 cmH,0=0.098 kPa. BPM: Beats per minute; PPV: Pulse pressure variation; SpO,: Pulse oxygen saturation;

PEEP: Positive end-expiratory pressure; Pplat: Plateau pressure.

R3 2HBERFEHIBLLE (0=50)
Table 3 Comparison of postoperative data between the 2 groups (#=50)

PPCy/ Type of PPCs/[No.(%)] Postoperative Postoperative Hospital
Group [No.(%)] Res?irator.y Atelectasis Pleur.al AspiratioTl arrthythmias/  hypotension/  length of
tract infection effusion pneumonia [No.(%)] [No.(%)] stay/d
Intervention group  11(22.0) 3(16.0) 2(4.0) 1(2.0) 0(0.0) 6(12.0) 8(16.0) 6.3(5.0, 7.8)
Control group 21(42.0) 15(30.0) 4(8.0) 1(2.0) 1(2.0) 5(10.0) 5(10.0) 6.4(5.0, 7.0)
Z/y 4.596%* 5.268* 0.102* 0.796* -0.180F
P 0.032 0.261 0.749 0.372 0.853

Categorical data are presented as frequency (proportion or rate). Continuous data with a skewed distribution are presented as
median (25th percentile, 75th percentile). PPCs, type of PPCs, postoperative arrhythmias, and postoperative hypotension are
analyzed with j test. Hospital length of stay are analyzed with Mann-Whitney U test. *)* value; 1 Z value. PPCs: Postoperative

pulmonary complications.
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F4 2BEERFERESCr 5 BUN b % (1=50)
Table 4 Comparison of SCr and BUN at different time points between the 2 groups (n=50)
Baseline Postoperative day 1 Postoperative day 3 Postoperative day 5
Ttems SCr/ BUN/ SCr/ BUN/ SCr/ BUN/ SCr/ BUN/
(umol'L™")  (mmol'L™") (umol'L™") (mmol-L™")  (umol-L™) (mmol-L™")  (umol-L™") (mmol-L™")
Intervention group 68.2+19.1 5.2(4.2,6.3) 87.6£21.3%1 7.6£1.7% 67.6(55.0,76.0) 6.2(5.2,7.3)F 70.3+19.1 54+1.7
Control group 69.2+17.6 5.2(4.1,5.9) 88.9+17.5f 7.4+1.8% 72.4(62.6,81.6) 6.2(5.1,6.9)f 70.7+17.3  5.1+1.5
1774 -0.410% 0.223+ -0.858* 1.034%* 1.329% 0.824+ 0.169* 0.555%
P 0.682 0.824 0.391 0.301 0.187 0.824 0.903 0.578

Continuous variables with a normal distribution are expressed as mean+standard deviation and compared by the #-test. Continuous

data with a skewed distribution are presented as median (25th percentile, 75th percentile) and compared by Mann-Whitney U test.

*t value; TZ value. Compared with the same index before surgery in the same group, $P<0.05. SCr: Serum creatinine; BUN: Blood

urea nitrogen.

Intervention group Control group

Gender

Male 26 34

Female 24 16
Agelyears

<65 18 21

=65 32 29
BMI/(kg-m™)

<24 27 28

>24 23 22
Hypertension

I 26 24

I 15 18

11 9 8
ASA

I 38 35

1II 12 15
Surgical type

Wedge resection 13 15

Segmentectomy 22 22

Lobectomy 15 13

B2 282EFARDRMERREIEZAE LB

OR (95% CI)

2.1(0.8,6.1) |-—62—21
2.2(0.5,9.9) ——
12

1.2(0.3,5.2) —T—
7.6 (1.9, 30.5) —

2.5%
2.5(0.8,8.2) H—— (4
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1.9
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6.2
6.2 (0.6, 65.0) [ 69*: |
6.9 (1.3,37.3) —
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0.25 1.00 4.00 16.00 64.00 256.00

Figure 2 Subgroup analysis of intraoperative hypotension risk between the 2 groups

Comparison of hypotension incidence between intervention and control groups within each subgroup, *P<0.05. The X-axis

represents OR and its 95% CI on a logarithmic scale. BMI: Body mass index; ASA: American Society of Anesthesiologists.
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