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HE: BIAARBRNEREN EEEREREREREEREE SR AR IRERE . FiE:
EEEZ R EERERERFBER, F& =659, £AEKE(body mass index, BMI) 18~28
kg/m2, ASAI~IZL, RFTCHTIGEARNBERE, THEAESE. B8 HHEEERRRS; TS
JERTIEI2~4h; FFETIRER R RRHE . BN ATA: A4 (Fi02=50%). B4 (Fi0:=80%), FHE
3009, PHALBEIRA SRR, R PEREXT RN EIRE (Fraction of inspired oxygen, Fi02) EF R
2R, REHEBIREFEH#AARGWE E (Post-anesthesia care unit, PACU)ME, 2 5EHALERKEET
P, RH7ELEHE AN RIEFH B FARIKRGR A EERMEE . 25 TRREE S (T). SKERER
5 minfY (T1)+ Trendelenburgf&f 560 minkf (T2). TrendelenburgfAr 5120 minft (T3). HE 530
min (T4) T4 1E] RORER BH B M AT IS4 7 10 RS BK LA 2 R (Pa02) A3l ik i — AL % 2 i (PaCO2),
HHEESHEHOD. WRILFAFEL. 2. 7TRINEHAREMTEHEREMRERR. &5 HABES
i ) R PaCOFEIE BV E, A B EFWLRLAITER X (P> 0.05). Toff, PAEFPa02. OILL
B, ZREFITERL(P>0.05). ET~T:if, BAEREPaOHERTAHERE, ZRELHTEEN(P
<0.05), AHBEOIHERF FBAEBE, EREFRITERN(P<0.05). L4IHEER(P> 0.05), T
FHPa0 Y B EK, ZRIELTERL(P>0.05). FHRIARBHMIFRERERERFLLAITER X
(P> 0.05). 4iit: HEEEBHEREREZEBERFRASWRBAEREAL)NEESEREERT
80%MNEIRE (B4), ERAREMIMIFRERERZLGITFER, BARPRAS0%BANEREE
FRTHELZFEBRERARPEETI6, BEALSHIMAEFEIHE AR, FTENRERE R % KR
ANEREFTR.
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Abstract

Objective: To investigate the effects of different fractions of inspired oxygen on oxygenation func-
tion and postoperative pulmonary complications in elderly patients undergoing laparoscopic radi-
cal cystectomy. Methods: Sixty patients aged 265 years undergoing laparoscopic radical cystectomy
were enrolled. Inclusion criteria were body mass index (BMI) 18~28 kg/m2, ASA physical status I~II],
no significant preoperative cardiopulmonary abnormalities, absence of difficult airway, asthma, or
chronic obstructive pulmonary disease (COPD), estimated pneumoperitoneum duration of 2~4 hours,
and no significant hepatic or renal dysfunction. Patients were randomly assigned to two groups:
Group A (FiO; = 50%) and Group B (FiO, = 80%), with 30 patients per group. Both groups underwent
general anesthesia. The corresponding inhaled oxygen concentration was maintained throughout
surgery until completion. Postoperatively, patients were transferred to the recovery room after ex-
tubation and regained consciousness, then moved to the general ward for routine care. During sur-
gery, the operating table tilt angle was maintained at a similar level between groups while positioning
patients in the head-down, feet-up Trendelenburg position. Arterial blood samples were collected at
five time points: before anesthesia induction (To), 5 minutes after tracheal intubation (T1), 60
minutes after Trendelenburg positioning (Tz), 120 minutes after Trendelenburg positioning (Ts),
and 30 minutes after extubation (T4). Arterial blood samples were collected for blood gas analysis
at these five time points to record arterial oxygen partial pressure (Pa0,), arterial carbon dioxide
partial pressure (PaCO,), and pH, and to calculate the oxygenation index (OI). Observe and record
the incidence of pulmonary complications on postoperative days 1, 2, and 7. Results: PaCO; levels
remained within normal ranges at all time points for both patient groups, with no statistically sig-
nificant differences between groups (P > 0.05). At To, comparisons of Pa0, and OI between groups
showed no statistically significant differences (P > 0.05). From Ti to T3, Group B patients exhibited
significantly higher PaO, than Group A patients (P < 0.05), while Group A patients had significantly
higher OI than Group B patients (P < 0.05). No statistically significant difference was observed (P >
0.05). At T4, Pa0, decreased significantly in both groups, with no statistically significant difference
between them (P > 0.05). The incidence of postoperative pulmonary complications differed non-
significantly between groups (P > 0.05). Conclusion: In elderly patients undergoing laparoscopic
radical cystectomy, intraoperative oxygenation index was significantly superior in the group receiv-
ing 50% fraction of inspired oxygen (Group A) compared to the group receiving 80% fraction of
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inspired oxygen (Group B). Furthermore, there was no statistically significant difference in the in-
cidence of postoperative pulmonary complications between the two groups, suggesting that 50%
fraction of inspired oxygen is more beneficial for improving perioperative oxygenation in elderly
patients without increasing the risk of postoperative pulmonary complications. It may serve as the
preferred fraction of inspired oxygen regimen for this patient population.

Keywords

Fraction of Inspired Oxygen, Laparoscopic Surgery, Elderly, Oxygenation Index, Pulmonary
Complications

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|

5 PR g A WA IR 2R 458 S L RSB VE MR 22— RO R S WA PR R SRR MR B A, HLBEE SE R G KR
BT, HhZEEE S £) b B 50% [1]. bt AR 3R 2 0 R T 7T 20 o8 B R R
SPEBE T A LR 22 M (Muscle-invasive bladder, MIBC) 1 5 5 &k 34 8 19 52 K 142 28 1tk W ol g AL
W% 2% 1 (Non-muscle-invasive bladder cancer, NMIBC). K% % NMIBC [1—2k 697 & (- B By ki 7 G dE
P BT b R BAVE S R P9 YR ST, T MIBC [ LBy 7 LS AR VA PE S IR DI BR R BR & Fr i B4k 7 2], LA
P B R R e e VAR T RS o 124 ik, BEISEE T IBS IMERE AR ¥6 R (Laparoscopic radical cystectomy,
LRC)RA IR Gl Repthifid RFIHRAED REKEREFEIA R3], ST 2 MNH T
PRo AHFEAE TS P IG A,  IP IR AH G &5 1 60 458 I i 41 4 9 265 1 A8 Ak 5 350UV 8 i sk A v BRI A3 97K,
FAFAEAR G SOIE IV BERL IR [4], I B2 E B E BRIt Th e A BEPEIRGR . PR & Re ) R REAL, H &
18 14k [ ZE M it 597 (Chronic obstructive pulmonary disease, COPD). Il /& 4 JRI S JEmb s, B AR B
B IhEE S 2R, AR S il 3 & JiE (Postoperative Pulmonary Complications, PPCs) & A= 4 i[5]. PPCs U,
Faff ¢ AN TR RRRs AR AR AEUNAE RS, AN K B (R BT (] 3G MEEYT 2% A, 1607 58 S BURTE M
#H, HEEkAdm6], K Es BEEARMNEIT TR EEE R, FIK PPCs RAEFAAELN
I A 7 S o 4 B BRI ST IR] , W N 280K S (Fraction of inspired oxygen, FiO2) /& 540 S & S A Th e i R &
G FiO, nf 4EHF B IR AME, PR EUIAE () R A s IR AR Gefiid: 22K FH 80%~100% =i A< FE 4 LA
T AR A, (H IS ) FiO, W] REE I A A RIS B o e R T M A 0« AN sk S ML 5 BURHR
i EABE, EATREN PPCs KUK, TRk FiO, M 5 SEURAMAE, A EEst. Bal, Ik
PRI T ME R S5 % e S AR v AR 8 A7 SR R TR B RN SR BE R T e — i, 22 B B A7 R 80%
Fe A R B RO, DB DR R AL, (HOE AR W AR R A[7],  50% FiO, B /745 il 25 B OR ik
AR T S S AN s B R R AR Ve R R A TR, DRI T S — TR I s B 4 e AR A R
AT T2 7R [8], 30% FiO2 EURFF(IK PPCs KA, (HuJJRBR I RAE ™ EALE . H BB G R TR
(ARG . SR SR PR ThRe sz BF 2 2, FRANSEBRIE B 1 FiO YE . HET Ik, AHE Ak HUIR T
FEIAT NG s B % e AR VB R 2 AE BB VB AU R, 0 EE 50%-5 80% MM N 8 & X 18 2 B R JH 45 T
R S A i S ROIE R SR, BH MR 2R S5 SEAR I R SR BE A 3T 58, kb o2 4 B R I 45345
S TS SR I R AR, A E ) SR A .
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2. ‘P EH*E
21, — AR

IEHLAE 2024 4 6 H & 2025 4 12 FJAIE T P 5k 15 VA DXON R B 42 52 18 s 5 I IO Jee A v AR ) 2 3
60 i, KHBENE FRIEAERBEIT I, HASE BEHES NI =7 AR AANE R E B G5
AT TR, % 1L bl oy 2 4 AR B 4, R4 30 9. AINARifE: i >65 %, fRE % (body
mass index, BMI) 18~28 kg/m?, ASA I~111 2%, AHiCiTIREA WA S5, JoWAME I8 8 i a0 14 BH
FEVERTZOW S T AUIERS ) 2~4 hy B ThERER W SR o HERRbRitE: FER ARG, AR
FHOGH S, Bk oF RIAE T, X R 29t g, TR AR b ™ B I ARE (R I <M, 55 A%
TS IETFR, &k 34 H &5 H ARG AR 7T .

2.2. KB E

FHEE RIS 2K, RETREERTHZ . NZ)5 R0 R, A MR, 4§k, A7
B8k K (Invasive blood pressure, 1BP) LA & Jiii Fi XU 451 45 (bispectral index, BIS). & FIW S IF IS A1 J& ik
K. BRI T ROE B INE A 2 SRR, ATAR LRI 5 3 S 4Ry BEETSF )8 0.4 pg/kg, TRTHE 2
ma/kg, ZREAPFRIR it ZE 4% 0.15 mg/kg F T-155F . B T | (E M E A 6 Limin, A E N 1.0) 3min
EWLAAA HER I, AT PTG B S, BN E AL B IS AT B E . A 1%~2%-tabe, FiikiR
FETRIARY 2~4 molkg/h. 3353 FH ERER 6 25 K 8 0.1~0.4 pg/kg/min, AAEER IR #h 4% 1~2 pg/kg/min, A
AN FLBREAMKS ,  FEREE Ny 6~8 mL/(kg-h). BT Mg ¥R H 7745 H1) 2% i R AIE 8 S5 X (Pressure-
controlled volume-guaranteed ventilation, PCV-VG), 1% & #"< & (Tidal volume, VT) 6~8 mL/kg (¥ A8 {4k H),
5 cmH,0 W5 K IF [ (positive end-expiratory pressure, PEEP), 7E3HE J& M5 712 K PR g M ol R k47
TR 5K, TR TR AT R N 4E 4R AE 35~40 cmH,0, $#4EHA] 20~40 s. MR (Inspiratory to ex-
piratory ratio, I:E)N 1:2, A ZHf1 B 41W NS 25l 50%F1 80%, 4G IR A % (respiratory rate, RR)
912 WRI5Y, RIS OR — AL 4> I (end-tidal carbondioxide partial pressure, PerCO,) ¥, 4HF PerCO;
£ 35~45 mmHg Z [H], 4EHF Ppeak <30 cmH20 . A H7E KA & A7 I OR3E 2L ) T2 AR PRAGURE A1 2 B AR AH [+
ARAKAE BIS P75 BRI, 4EHF BIS {8 40~60 (0], AEHIRTFEA . SERIVER BRECHIAN S Rk /R 4EHF
OB T3 B ik s () B MR FEE AN e Ik R 2R (1) 20% 0 - AR 45 R 45 miin 45 FH 2R TR RIRHT il Pz, 7 AR 25 3R
i 30 min 4 H-LEkE, TAREEREHEH B A K)e, REENKIEYKE = (PACU), ik PACU
FhriE(Steward JREEVE S >4 43), AT PACU JEik B 5 o ARG % 4058 #3045 T 5 ik E 5 8108 (Patient-
controlled intravenous analgesia, PCIA), BCE J77%: #755 KJe 1.5 nglkg + BESIRZ T — ¥ 120 mg + FEkE
HEE 5mg +0.9%A B HhK, SEH 100mL, WEESFE 2mL/h, HX%E 0.5mL. #iEsIN VAS P
7y >4, BRRG TEIRRIRE T =1 30 mg fh, —H AR A 60 mg. Mf: FYEFAR{IAE PBW = 50 +
0.91 (5 cm — 152.4); LA/ E PBW = 45.5 + 0.91 (& & cm — 152.4),

2.3. YEIgHR

TERRIE TS S/ (To)s AE4HE J5 5 min B (T1). Trendelenburg /47 5 60 min i (T2). Trendelenburg £
AL )5 120 min I (Ts) K& S5 30 min i (Ta) I 1] 73 Sl A 00 8- 2EL S8 B sl Ik L U - Bl bk L 4073 1 (PaO2)
Bhiffik i — S AR 5 i (PaCO2), JF 1T 5% & £ (Oxygenation index, Ol = PaO2/FiOz). M K itZASE 1.
2. 7 KRB I ARE IR AEAB O, SR 52 K A [ BAS H AR Ji5 1l 308 5 JARE PP 73 A o4 B 8 R AT 2 BE 3R
(MGS)iTA, FFELAR 4 & UL - BIRfi2 W PPCs: B X 2 A $eom il Ak sl i seAx . ey i (140
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JTHEL > 11.2 x 109/ SR G248 THUAERERE AR EIUAERIN) . KO IEEE > 38°C) HIM4N ek
TR A G BA T B . P AR M (B (B Gt (0), IESARBIMEFR AR .. EAZSHE L L
AR SpO2 < 90%- EJREEAE TSI AT 98 it B ge . IRIEIR 2R S A AT FRE M 4799 5 (1ICU) Bl s
#9573 (HDU) .

24. BAETTHESSHFATE

FEARETIH K PASS 15.0 BAF5ER, PARAFFIMKINA S (PaOy) v EM Z e bn, JET s gh
B AR NEIKRFE 50%). B AL(WNEIKREE 80%)I% + FrifEZ(X +s) 54 244.18 + 31,95, 241.84
+36.25, %E i E K F(a) N 0.05, FIEALEE(L — B) N 0.80, M HAF AR TN 27 FlEE, RVFH 10%
V&R, I E RRAREA Ry 30 1, PALILANN 60 .

N SPSS 25.0 Siit a5 B AT Ge it o0 dr, IEB AR R AR + AR (X +£5)FE R,
Y] EL AR T AR I s 29 2878 B LIGI K (7 20 EL) [N (%6)] 367, SR 2 K B 8% Fisher I HE 23530047 HL 8L
K56 K E a = 0.05 (X)), P <0.05 ZFA Gt 55 L.

3. &R
3.1. IRBIANIER

KW FRILGIN 62 4, FHor i) KON AR H Ppeak > 30 cmH,0 #iHER:, & 60 4l B SE R T TS
TN T 4347
3.2. HEBE—MARAELR

R EIR, BAEHEAMEN . FH . FARMME. SJERE. Rihftiz. RbhHimsE. RbjRE. 4
e ) & — g i be e, Z R BTG E (P > 0.05, % 1),

Table 1. Comparison of baseline characteristics in the two groups

=1 MERE-RIELAELER

A 41(30 ) B 41(30 1) P&

aa 71.03 £4.75 71.87 £5.37 0.527
PRI (B1 %) 26/4 2416 0.488
F RIS H 245,67 +42.73 229.50 +29.20 0.092
ARG R 216.33 £ 40.53 199.83 + 28.54 0.073
ARl & 2484.00 + 575.24 2300.33 + 485.25 0.187
AR i 163.67 £ 81.09 157.50 + 92.50 0.785
AR R & 401.67 + 155.63 388.33 + 148.37 0.735
{E B [A] 17.30 +4.16 15,50 + 3.26 0.067

3.3. BEARRBZIZIBKINSSHAELE

P2 G35 B[R] S5 PaCO, SAFEIEH Ja [, 4 IA) b 22 38 e g it 2% (P > 0.05). Toltf, P4l
% Pa0,. Ol HL#E, ZERTES T2 L (P >0.05). & Ti~Taf, B 4LH# PaO, I BT A 4R, i
HYitEm (P <0.05), ALEEOIWHEET BAUEYE, ZRA4 ¥R L (P<0.05). TP Pa0,
B RIK, ZER LSRN (P >0.05, & 2).
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Table 2. Arterial blood gas analysis at different time points in two groups
%= 2. WAREFEREESHKMSESEH

A 41(30 #) B 4H1(30 ) P
Bk I — AL 5 e (PaCO2)
To 36.27 +3.75 37.90 +3.37 0.082
T 36.47 £3.27 37.36 + 4.55 0.388
T 40.84 +4.34 39.48 + 4.39 0.230
Ts 43.04 +3.63 42.33+4.14 0.485
Ts 41.01+2.31 41.67 +3.28 0.369
BNk L4553 J& (PaO2)
To 80.73+ 4.76 81.03 + 4.86 0.810
T 185.10 + 14.11 270.63 +15.71 <0.001
T 218.63 + 14.47 334.87 +15.10 <0.001
Ts 223.63 +15.33 332.53 +19.34 <0.001
Ta 83.93 +5.05 83.83 + 3.66 0.930
E=REeEE((0]))
To 384.44 + 22,68 385.87 + 23.14 0.810
T 370.20 + 28.22 338.29 +19.63 <0.001
T2 437.27 +28.94 418.58 + 18.87 0.004
Ts 447.27 +30.66 415.67 +24.18 <0.001
Ta 399.68 + 24.05 399.20 +17.42 0.930

3.4. BERBMEBHLIELERILAIELER

ERGEE KR REEWREANGEF LR, PHEE ARG MEH AEPPCs)F K TGN, 27 TE5R
HEEE (P > 0.05, # 3).

Table 3. Postoperative pulmonary complications at different time points in two groups
= 3. MABETEREAREERH ZENLZEFR

A #(30 ) B £H(30 #1) P1H
A J5 i 3 R AE (PPCs)
UNEE SavN 13 (43.3) 14 (46.7) 0.795
REHE R 13 (43.3) 14 (46.7) 0.795
RIEHE LR 19 (63.3) 17 (56.7) 0.598
4. g

BEE ARSI RE, RS T B D R E AR 10 T WUAHR 2 kb5 e A s 2 —[9], 3
AR H i 1 Trendelenburg {447 & COp I B e AU Sh BESI AT 540, IFAEZ4FBH HHONE M. 2
FREEEAAAEI I, I BN E R, WG RE TR, SHLREITTREI N R, Ra
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AN K P R A e v T AR R R, R T R AR AR XUt 2 B R N [10] o 5 A W UAoE G e A
W 253t — 25 IR IR KUKy, ™ E R R TR [11]. Y2 R Qi T ARG I A ER KA S BE AR
HRRLBE S S R AR DG, PR 5 A A R 5 AR 5 il 9 A AR G [ e R R 2
—[12], FHA KSR CRRX —RE[13]. Mok, FIRERA[14], & CO. ISR AE T BON K 1.0 il
SO, RO BNIE . iR A S BN A A2 45, Rl Trendelenburg #Ahr 25 i BlX L5z my . AR5
SV B E A THRERIAZ O Fa bR, AT W S T (0 S AR SS e oh e, HAUE PR R A A ThRe 8t 2
W7 =k I 2 4 £ i (Acute respiratory distress syndrome, ARDS) (¥ B kr it 2 —[10]. AW FRERN T
AN IR E N IS F R EHE A SR REm, HE2RETER. BBIREE[15] [16]9U8, £FXt
FE s BE s AR VA R Z4E B E D, HF RGN . AW RL71NN, FlREEAR AT
P Pa0,, UEHE A ThAE, (HHAB TR, RSN (50%7 43) A G R B T my ik B2 4
N, HATuk /b5 45 (18] BbAk,  S&T A RN SR P50k JEE s 5 I e R AR v AR 2 4 B8 38 R 5 Il 9 ok
SERIEZIE, H RTAHOCHE S BB =, 1 A A Hff b S50 FE RS VAR B TN R AR i 8 5 R P s i 222
Ft o ARTIE TR R I e 22 A R AR B A SR 60 BB AL HR T, X LL 50%5 80% FiO2 I R BUR ,
A THRE . GRS R A YE B A THVTAS, 45 R BAER R vl St . ARutsed, W EE AT Pa0, 1y
YEFFAE 90 mmHg PA L, TCW] R EE R, Uil 50% FiO, B Al i & 2 45 JE i 1 5% It e MR v AR B 2 v 4 fit
ok, SBAREETINP SR8 1M Ol fE NPl i S DhRe it E 2 e bn, A RE ST B4, #2
71 50% FiO, T li%a & 23 B e 3% 1] RE A2 BRI Dy v VA B2 480(80%) 1| 1 sk S ek i I P Wi e MLk, S B0d <
ML Ee g, BAR PaO, Aaxf A m, (A A TR EUR MFEAIK. PPCs /& & F I B F A B ARG & LI
RAE, GFERAGK. W WP, HORAER BB R E LB S WU . AT IR FH SR AR
A HH 0 AR Ji i 8 5 R E VF 2 A o B BB R AR VR 40 R (MGS)IEAT IR, R ER, EARE 1. 2. 7 K,
3 590 LU 9 2H A 3 A I il R R I R AR A L, 22 R TE G 24 5 (P > 0.05), AR R IAS AR N S
AT 20 AR UK s B FB5 PR Je AR V3 R 32 4F F 3% PPCs R AE 2R AN 70 0 W 4L 35 o 2 A 7™ 76 PPCs (10 7% 32 o)
WRE SFEARSE . INARAEIEHIA ¢ A FHERR 1 & 0™ BAR MERRZEVE It o O 77 3 v S5 S A1 003 1)
B, MR 2 PPCs s fa N B . FIR5F[BIE M IE s I ilia R B kI, 30% FiO, BARE
ik PPCs A%, (HA IR IR BT . ZH AR ThREEOR . e bae 1 TR, Xk A
i 32 11 B8 72, AR v SR P2 A B 3 e O 284 5 A R 9P [ 191 A% G0 s A v VAR B2 ST B AIR T AR A SRR e XL
W, (RECHBEFCIR N [20], BRAEARRIRIE AL, A Jo 20 A H & ik B2 4 (FiO2 > 80%) « A 7145 3
FFIX—WL AL, 50% FiO, RV RT i & 22 4 IR s e JBs s AR VA R B B e oK, HL R AR AR . s, &
WA PRI PCV-VG iSRS 5 cmH,0 PEEP, %4 2 n] AR 4 fi 5 52 4 [ 3 R 48 <3 % 77,
PRUESI SRS E, [N PEEP IRy ILVEsRMG, SGEA G, SEEM FOBKERAH, w iSRRI
THRECRY R

WAL, AEFFRMAFAEE — L RIRYE: B SR BI A0 AR R AN [F RN S8R FE RE A% BRI S it 3508 I A E 1)
KR, XA Re AR TN 2 JyTE B o O AR R BUD A G, AT R A R IR
FEAFXTAE BT AN, R REXT B TS 1 I im0k, BRAU NGy AR ST, T REAFAE
PR -

L LEFTR, TEIXIUN 4557 s B T B s AR AR FAR B E MBI SR 50%I N AR G
PCV-VG @AM, WI7ELRIE 78 B A3 at B, ASCER S TIRE, IRARBCRILT 80% ik & A A
T, AHFHBEA BRI A RE R R A%, i ERert A, Rk, 50% FiO, Al /E AR i Th REAH X K4
M2 R B AR AR B AR IR ARE RS, HIGIKRRIE Bt 5%,
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