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Abstract: Objective To investigate the preventive effect of different levels of positive end-expiratory
pressure (PEEP) combined with low tidal volume, as part of a lung-protective ventilation strategy, on postoperative
lung injury in patients undergoing one-lung ventilation (OLV) for lobectomy under general anesthesia, and to
provide a basis for optimizing clinical ventilation protocols. Methods This prospective study enrolled 200 patients
who underwent lobectomy at Xingtai Central Hospital from March 2022 to March 2025. Patients were randomly
assigned to either the control group or the observation group (n = 100 per group). The control group received low
PEEP combined with low tidal volume ventilation, while the observation group received high PEEP combined with
low tidal volume ventilation. Mean arterial pressure (MAP), heart rate (HR), cardiac index (CI), and extravascular
lung water index (EVLWI) were recorded at four time points: before OLV (T,), at 60 minutes of OLV (T)), at the end
of surgery (T,), and on postoperative day 1 (T,). Pulmonary function was compared between groups before surgery
and on postoperative day 1. Surgical parameters, OLV duration, and perioperative indices were recorded, and the
incidence of adverse events and total hospital stay were statistically analyzed. Results Comparisons of mean
arterial pressure (MAP), heart rate (HR), cardiac index (CI), and extravascular lung water index (EVLWI) at time
points T, T,, T,, and T, between the observation group and the control group were performed using repeated -
measures analysis of variance (ANOVA). The results were as follows: (1) Regarding MAP, there was a statistically
significant difference among different time points (P < 0.05); however, no statistically significant differences were
observed in HR, CI, or EVLWI among different time points (P > 0.05). (2) Statistically significant differences were
found in MAP, HR, and CI between the two groups (P < 0.05). Specifically, the observation group had lower MAP
and HR, as well as a higher CI, indicating a relatively better sedative effect. No statistically significant difference
was detected in EVLWI between the two groups (P > 0.05). (3) There were no statistically significant differences in
the change trends of MAP, HR, CI, or EVLWI between the two groups (P > 0.05). The differences in forced
expiratory volume in 1 second (FEV)), forced vital capacity (FVC), and FEV /FVC ratio at time points T, and T,
between the observation group and the control group were also analyzed using repeated - measures ANOVA. The
results showed: (1) Statistically significant differences were present in FEV,, FVC, and FEV /FVC ratio among
different time points (P < 0.05). (2) Inter - group comparisons revealed statistically significant differences in FEV,,
FVC, and FEV /FVC ratio between the two groups (P < 0.05). The observation group exhibited higher values of
FEV,, FVC, and FEV /FVC ratio, suggesting relatively better pulmonary function. (3) There were statistically
significant differences in the change trends of FEV,, FVC, and FEV /FVC ratio between the two groups (P < 0.05).
The total hospital stay and operation time in the control group were both longer than those in the observation group,
whereas the one - lung ventilation time in the control group was shorter than that in the observation group (P < 0.05).
The tidal volume, inspired oxygen concentration, peak airway pressure, and mean airway pressure in the control
group were all higher than those in the observation group (P < 0.05). The differences in fluid infusion volume, urine
output, and thoracic drainage volume at time points T, and T, between the observation group and the control group
were analyzed by repeated - measures ANOVA. The results were: (1) Statistically significant differences were found
in fluid infusion volume, urine output, and thoracic drainage volume among different time points (P < 0.05). (2) Inter
- group comparisons showed statistically significant differences in fluid infusion volume, urine output, and thoracic
drainage volume between the two groups (P < 0.05). Specifically, the observation group had a higher fluid infusion
volume, along with lower urine output and thoracic drainage volume, indicating a relatively better perioperative
recovery. (3) There were statistically significant differences were observed in the change trends of fluid infusion
volume and urine output between the two groups (P < 0.05), while no statistically significant difference was found in
the change trend of thoracic drainage volume between the two groups (P > 0.05). The total incidence of adverse
reactions in the observation group was lower than that in the control group (P < 0.05). Conclusion High PEEP

combined with low tidal volume ventilation significantly reduced the incidence of postoperative adverse events in
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patients undergoing lobectomy, improved oxygenation and lung compliance, and shortened hospital stay. The

underlying mechanisms may include reduced driving pressure, decreased release of inflammatory mediators, and

optimized ventilation-perfusion matching.

Keywords: lobectomy; lung-protective ventilation strategy; one-lung ventilation; positive end-expiratory

pressure; postoperative lung injury
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surface area, BSA) i % .0 8 %X (cardiac index, CI) ,
CI =CO/BSA[ 1E % {8 2.5 ~4.0 L/(min-m?)]. *
PiCCO Wil 47 A, 28 rprts i ik S48 T S IR IR A R /K
(5 mL/kg) , 3 2 AR R 000 o A Bl ok iR P A Tl 2
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SR PR T B SE T AR 5 4 AR (R RS R A A
G A ML B FE S22 R < (ml/kg B
MR ) ; © W A AUV B 3 2 IR I B 000 5 5 3%
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QWA EY S Pk R 0% CLHLER, ZRYAE S
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2.27+0.18" 87.95+2.43 81.53+2.11°
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fl 15.869 11.281 14.470 13.424
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738.340.837.598 , ] P =0.000) , Wi £ 2 % W A8
W55 2 R A | B s 5 | 3 e AN, O 5 4 TRl R
0215 0 AF X 58 e 5 (3D L R o L DR AR b R A L
B, 2R GFE X (F=402.617 F1327.800, 2
P =0.000) , P41 M i 5] it i A8 Ak e b g, 22 /0
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PEEP A 2 15 38 Ml e A% 1k L w20 il A gk, DA 2l
A A 185 (Pa0,/Fi0,) I B ARl P 43 T R 1, A
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iS5 T 4 E T (U0 40 A 26 -6 iR 3R 4T
PR — o) BRI, R AT At ot 1 Rz A M 3 4510, A AR
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B B il AR A SR T BEARIK Bh R (AP) , AP={] "< 5t/
Bl AR P, W% 20 31 <t B8 IK 5 PEEP 8 5, 1 fig
b 2 R IR AP (AR 53 A W 52 40 <03 U8 20.46 emH
0 vs XF B84 24.53 emH20) , M 98 20 25 B3 KU
Ak R i v 42 5K, 75 7K SF PEEP A X470 B fili 18 4 409 e
I el JE R0 M 35 B — S 5 WD BT D Y AR
/N, PEEP=7 emH, 0 ], fili 0 52 5K 75 R o 4 2%,
HARJE A 5K e Az SR REAR . WLER 20 A3 Bt B 1] A
FARE IR, vT g 5 AR A A RS S AR
I & E CANIR I AE ) A G o SR AL B g &
AR 25 I T IR R R K PEEP G /)N i
A ] R I T AR R A RO . R
AW 5T o X 8 21 R F K PEEP (4 ~ 6 emH20) , 1 3
A3 B 5T 48 H 1% PEEP (<5 emH,0) 7] A 34 i fili A~ 5K
A

W5 2 AR rf G o e 8 3 e 2D 1) A 0 BIL R 5 A
AL PEEP X fili %5 BH 71 09 sh S T WA G . &
J& PEEP FJ 3 o 25 45 il 360 55 A2 IR A, W AR 0l 1l 487 359
I DX 114 6K S it 5 W8 4 5 5, DA T 49 X5 I, 9
Sy ARY, 4 PEEP 8 2o fe A B, Al 6 4o 2 o T
6 M 96 R 40 AL, B0 00 BEL 7 5 T PEEP R A2 )
T BOE AU DR A [FAE T A R o At
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LT3 R

BN AE 3= S T ) | 3 N R NG = 8
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WL T3 ~ 5 emHL0 ), 356 il vt B P |, 9 /b Jo] 40 1
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