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Abstract

Objective: To investigate the effect of different intraoperative inspired oxygen concentrations (FiOz)
on postoperative atelectasis in elderly patients undergoing radical gastrectomy for gastric cancer.
Methods: This was a randomized controlled trial. Ninety patients who underwent radical gastrec-
tomy for gastric cancer at our hospital were randomly divided into two groups of 45 each. Both
groups received 100% oxygen via face mask for 3 minutes before intubation. Manual re-expansion
was performed after intubation, and respiratory parameters were adjusted. After extubation, pa-
tients were transferred to the AICU in ambient air, where they received nasal cannula oxygen at a
flow rate of 3 L/min. The difference was that in group A, after intubation, PaO: values in blood gas
analysis were adjusted by monitoring FiO: to ensure 110 < PaO: < 160. In group B, 80% oxygen was
maintained after intubation. Results: Primary outcomes: The lung ultrasound score of group A was
significantly lower than that of group B (P < 0.05), and the difference between the two groups was
statistically significant. The incidence of atelectasis in group A was not statistically significant com-
pared with that in group B (P > 0.05), but the incidence of atelectasis in group A was significantly
lower than that in group B (P < 0.05), and the difference between the two groups was statistically
significant. Secondary outcomes: Compared to TO, SpOz remained at similar and high levels in both
groups at all intraoperative time points (T1~T4), with no statistically significant difference between
the groups (P > 0.05). At 30 min postoperatively (T5), SpO: in group A was significantly lower than
that in group B (P < 0.05). Compared to TO, intraoperative heart rate (HR) decreased in both groups.
Intergroup comparison showed that at T3, HR in group A was significantly lower than that in group
B (P < 0.05). There were no statistically significant differences in HR between the two groups at any
other time point (P > 0.05). MAP decreased significantly in both groups both intraoperatively and
postoperatively. Intergroup comparison showed no statistically significant differences in MAP be-
tween the two groups at any intraoperative and postoperative time points (T1~T5) (P > 0.05). There
were no statistically significant differences between the two groups in postoperative surgical site
infection rate, length of hospital stay, and in-hospital mortality. Conclusion: Oxygen partial pres-
sure-guided titration of inspired oxygen concentration, compared to a fixed high FiO: strategy, can
reduce the incidence of postoperative atelectasis in elderly patients undergoing radical gastrec-
tomy.
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F[1]e WHO KA 1 KA FARIBALIE G, R VRT3 T ARBREE 5l B AU LRGE = 5 12
PRI TE) AT AR S5 2~6 h 352 FiO, 0y 80%HI S UMA[2] . MRS R il B2 48U T 3 In L 2 oy
i, DAk PR S A R P R, AT 55 G B8 S ISR Ik B TR A5 TR AL G H I [3]. 2R
OB R JUTRZS BE 90 H7 F AS SCRE WHO PRI 50 13 [4]-[6] 0 PR IR 2L Bl ATL T E 360 1) 225 T A RE A 2 1) - AR 301
i1 FiO2 XA Ja ACA AR T I s S2mA[7] [8], JFH ARG Rk B U A AR 1L S & I AE S T [9] o

BRI LA SR A A, EE ] el 8 AL T e SUIAE A fE 6 h o B i S R A P AR TR

fle it AR B [10]-[12] . IEBERG IS A I 7T, FRA ot [13]-[15] . (HAET B AR e S AEN
AN AR W A T R S M il 4 5 45 DG [16] [17].

ST IS T RN SRR P T 5 A2 — MBS AR FiO, M55, TS e Al AR B O L AR
DB BN IR SE,  DAERRIE S 0 0 K-, AT LB e 2 807 S BUR AR k. B 7ER Y, PaO,
£ 110~160 mmHg W IR & B IR SE R AR [18]. AFEE « ASFERTE X AN 7 SRS A, &5
AT REMO T IR R R R 208, ER AR SRR R 21K, M DUSCRIRS ], 104070 T 2 RN SR
JEE ¥ 3 I R B AR A AR A, BN S FiO,, T LA BRI S R, SR A S A I [E e O
R AR, DD AR R B R AR R A DR o A ST 6 1 8 3 0 MR N AR R PR i 42 i RS 1AL
B, S5EGHI S FiO, (80%)AH LA Skt fiff Or 4 438 SR A B AT TR 3 v, m] LA B AR A S fili 8 9
FAERI S, AR e B AR L AV E AR S5 R i i

2. #IRE I
2.1, — PSR

X TG A AT R S0 7 fH B B AR B S D 2otk JRAE B PRE M o MY, 78 S N AT AT 3R 15
THTAEZ 53 T A F R PRI R >65 %, FEIAAT B AR VA AR B 2 5 AR E 5% 18.5~25 kg/m?;
ASA Sy BRI ; FiThREAR WA B 575 BltF AR >2h; BEZIRIFEFNERZ D HebbriE:
AR 7R I A 75 A R ) sl A R (U 4 . > 180 mmHg BT KIS > 110 mmHg); ™ & [N RS54
HRE (BLFRE AR PR TSP P ZE MMl . BERG . Bl W45 1% 5%)s MBI B DhResiS : ™ & 10 i
RGER: WA I mE A OERE, WA, Stk SIS ; &k 3 AN H S5 HAIRK
WHoes HAMFARE WNAE S S SR IE L.

2.2. SreRSLEE

T i HE 0 N R B o v 32 B 2 (30 s o 5 B [ B 3 AT B T AR VA AR B 3 90 o1, R B LA
FRIFIG I NP A (n=45)H1 B 41(n=45). P T3 E RN EIKE 100%[H 5l S 3min, A
M WEEATTFIEE T, WEIFIRSE, YIGAIRESEN 0.5, 10 280 SIS /i, # SpO2>97%,
110 <Pa0, <160, NIZEFFZMWNEIRE; #7 Sp02>97%, PaO, <110, N FiO 340 0.1, FF 10 Hr#h)5
TR 43 #1453 110 <Pa0, < 160; # SpO,>97%, Pa0,>160, M| FiO, Jik/> 0.1, F+F 10 4405 5
WIS 53 BT H75 110 <Pa0, <1605 # SpO,<97%, N FiO #4)0 0.1, 2 4345 AL SpO2. A i
T EWNEIRBE4ERF . B 4. 8 5 BZNIE AT FEE K, WEIFRSH, KPR 80%HNE
WA, WG, BEAERES PSR AICU, AICU WA B &M E 3 Limin £ 5814 .

2.3. KBS

B BB R AT A& 8 /NI, 250K 6 /NI . BB NS5 T EML, W AT O ik m %, T R S
4. 3min, ZURE 4~6 L/min, HMWI ECG. SpO2. BP. &Mk FAT £ BRENIk 7 il B & A S A7 #5 N H ik 5
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FIEEA, ELL NG BIKEABP). EE RS GRAERGIHAITREEE S FIKIKIX SIS 8755 K e
0.4~0.6 pg/kg. HKFLRKTS 0.3 mg/kg MR Hh 4% 0.15 mg/kg. #5245 WLIA 56 4 LKA Jo 76 il AESE R 47
AT, AUEIEE S S SLAERE RN, R AR A, TS PIEIGE, e AR S AL
B EERPRALE TR B B TR LS5 © VOV B @ Vi=6mL/kgPBW; & TFLL =
1:2; @ PEEP =5cmH0; © BTN FIRATZ A PetCO, 4EFF7E 35~45 mmHg.

JRIR 24 7 R FH 4 SR B PRI, 8 B RF 4R 32 93 T VA 4~8 mg/kg/h, Hfi 25 K JE 0.1~0.2 pg/kg-min, JifiX
Bl i 242 0.1~0.2 mg/kg-h, 4ERF BIS40~60. AJ5 4952 B AIEMEIFERY B E R0 WPRer, RE. %
12 Z RIS e 4 = WS, R T B 45T 3 Umin 1S

2.4. RepipRRRg

AR WU R] SpO, KT 92%, BEATHEHGE T, FEHRERF I UE Ml B (URSUE i vk . SCUE =R
2B ORRRIEIE . U AL IR T BN SR BT HEAT RS OE IR R R AR E TCIEHEAT 5 SR SR
S B IR SIS i % o FRIAR HIGEHRE B 026 7E 50~100 2 IA], 0 ZEHE FHBATHE S A1 SR8 IR o dERE P
Bk AE 50~110 Z [A], LA B AT RR I 25580 LRER . W E LIRE . B R H-F S5 25 i 4 1 % .

25. EARHAZENIER

FTA B3 S8R I 2 A 7 B RA s T8 75 51 5 N S A AL T B s AR il dlie
INEFZF e Hii 55 AR JE S50 v 2585 A8 F A 85 RSB0 24 7R L PCIA B (PCIA . #7258 K8
2 ug/kg, EFTEIER 8 mg. B EEIVEQR mI/M), FUKE 2ml, BUERTE 15 min).

2.6. EIGHR

FEMEFEFR ARG 30 min FiliE 2 WA JG AN TR 0 & 2R = 2 ™ SRR E LR J5 30 min IR AUILIE
PIRAZ . IREMEFEPRN TO ORED) TL(FEARVIFFHED) T2(FA 1h). T3(FAR 2h). T4 (RE). T5(3k
G 30 e — ARG, AT SE: KRGS 2d. RJEH 7 d WEZE TR, 16 R
BGP o, ARJGIEIERAE, FARYICEGR AR R RFET %5,

2.7. BRI

FEEIL AICU Ji5 30 F3 8t AT It il e 7 A 5 o i 75 A 255 ph oo 02 B 4 Mo 75 e 25 ) 23 L AN S 1
WP 34T . K] Sonosite Edge i # &4t (Fuji Film, Bothell, WA)ZE (M EM 3547 8 A K 2 4% N 6~12
mhz IR k. #%I8 Monastesse A [F] 554 A i il S0 7o A A 777k [19], X B 3 b 47400 BiMA7 1 4 i s
W s AT 2. MBS 5 BN FLK T 7 (0 — SRk 4o RE 12 AN DX 18] B 40 Sl 6 AT $1 6K 23 A o 3
TSGR LUSS KPP BRI, 1207 10 B A 2 ARSI LA 2 8 1 R . 7 42 i i 75 e
N RTEMRE M FEN TS, A XIS A5 12 MR IR 4F #m, T E M LUSS
(0~36), 137 lim L W@ AR H ., B N 0~3 40 04): 0~2 26 B 4k 175 >3 5% B 2kl
1 2K SR MR T SEAR M — 2% E W B AR R F5 2 43« bl 389 JE SO HEI B AR R T 2 A6 9 B ki 24
PR R S2AR s 3 48 DAKREARHE 1 HK x 2 JEK AR SR Bl (i 5 SEAR

2.8. Gt

KH SPSS BAFHEAT Gt £ M, THETORILIAE £ SREZE(y £ 5)FoR, ESAR R AL USR]
MSZHIPIFEAS ¢ A58, 2H AN [R5 b B BOR Y 3 0 K (5 Z2 0 Wk 36t J {8 ) Bonferroni 12
15, RAER MR RS sl VIR % . P <0.05 NZERAGTHEE o
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3. R

KWFFER AN 90 BIEFEBENL N A 4(n = 45)H B #(n = 45). MALEF MR Fie. ASA.

BMI. FARMTE (EBER RITCH] &2 5 (% 1).

Table 1. Comparison of general information between the two groups of patients

F 1 REARE—MRIFRAEL

21531 A B
TER(B1 ) 33/12 30/15
aa 729+45 72.8+3.9
BMI (kg/m?) 215+25 21720
ASA TI/IIZL (%) 30/15 24/21
R I [ 451 (%)] 24/45 21/45
B PR 5/45 8/45
TR [E] (min) 269.8 +46.3 234.8 £42.7
A B B 1] 24.8+10.2 23.9+9.7
FiO: 347+47 80
PaO2 131.5+17.3 385+45.1

A AL P B RAR T B 41(P = 0.042), PIIERA LI AR, A ARIAKAERS B 4
TGt (P = 0.153), A ALl AT LRI RART B 41(P = 0.049), WAIZERAGH#E X(E 2).

Table 2. Comparison of lung ultrasound findings, atelectasis, and 30-min postoperative hypoxemia between groups
2. FEAREA . FiASK, AR/ 30 min (KR MR & £ FHILLER

451 A (n =45) B (n=45) P{E

JI e PP 99+26 114+4.1 0.042

JAEAN TR R 19/45 25/45 0.153

AR J5 30 min AREUILIE & 42 % 9/45 15/45 0.049

Table 3. Comparison of vital signs at different time points between the two groups

7= 3. MARENEIE =L S HERLER

fabn ) TO(CREANEN) TL(FEARILE) T2(R+1h) T3ARF2h  T4(RE) T5 (AR5 30 min)
A 97.0+ 1.7 97.8+1.1 98.1+0.9 97.7+0.8 98.6 +0.6 95.8 + 1.6
S0z B 96.7 +1.8 98.2+0.9 98.3+0.9 98.2+1.0 98.2+1.3 975+1.3
A 746 +6.2 64.5+11.1 60.8 + 14.1 58.8 + 7.4 64.5+6.6 72.0 3.7
"R B 735+8.9 65.4+11.6 64.4+13.1 65.4+9.4  67.0+126 73.7+115
A 110.2 +12.6 90.7 +17.1 84.4+115 847+103 828+128 85.9 +19.9
MAP B 102.7 +15.8 86.0 +16.9 82.6 +10.9 835+9.8  79.6+133 79.9+17.9

5 To mAHEL, AR &I 18] fS(T1~T4) P4 SpO2 M EFRFE R m HARRLK Y, IR W E R LGt 5 5
X (P>0.05). ARJ5 30 min (T5)Hf A 41 SpO, A (95.8 + 1.6) %, WHEIKT BAIMI(97.5+1.3) %, ERHFL
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TR (P <0.05). 5 TOmAMLLL, P4LEZEARS HR B2 R, A biEnR, £ T30 A4 HR
N(58.8 £ 7.4)IR/5Yy, REMT B 4LI(65.4 £ 9.4) K15y, ZEFAH G (P <0.05). KA LHPA
HR Z R cg it 5= (P > 0.05). 5 TO Wb, MAEE AR KRG MAP A A RFEER I, 4
[ LSRR, AR R S5 5 18] 25 (T1~T5) 4l MAP 2 33 48 it 5 (P > 0.05) (# 3).
FEARJGEFARY) ARG R AR AR T BRI 5T, R ZE R TG E L (GE 4).

Table 4. Comparison of surgical site infection, hospital stay, and in-hospital mortality between groups
4 MEBEFARYIOBELER, (EFRatESEREZETRE

H) A B P
FARI DY R 12/45 18/45 0.180
{E B A 23.9+97 24.8+10.2 0.669
AR [ ZE T4 1/45 1/45 0.999

4. ¥1ig

B — P RIS S R, 2R SR, AR . KA IR R, B R R AR
FEFFE[20]. FEDE B ERE R —, B BRG] G ARG 13 LLE, RAEERE AR
F K 6 0, 25 NTE RIS BB, [RIE 45 41 25 SR T 648 [21] [22] . BEARIE AR IR TT B i
WA 80T %, HZFARAUGERK, REHFRRERERE , A IR (PPCs) LA WL[23] [24].
FIT LA Bl A S 77 2 A AR T R 22 A AN AR 5 A0 B R DG AT 2 — o /NS i (6~8 mL/kg) . PEEP Filffili
2 5K S M CR AP R T RS, AR ST B SRR/ B R S RPIRCR G ROE (M R A [25], RN AR R
SRR AW ZR A V2 52 R TR IR, AR T RN S84 FEE (RO o) o i 3 1 75 72 5 M AT 1 52 130 o

FEGi ARG, HLFE SERITE T B A I 2 2 A0 S8 i 4% AT = AMIR S, Rl A s
BRI PR T AT B RS o H A R Y5 v AU ML AR B 1T e — PR B ME R R VR ML, AR fa
FHR RGBS FaiAb. = FiO2 R REIE ot fiti B 41 LA P K2 Th g SZ 45 R0 A0 S S T TE AN R 2
T B A T 3 e 2 e A 43 24 5 B Y R 40 B 451455 [26] - Romagnoli 25 NIEH, A FiO, /KF AR 3
fE Sp0O2>95%, JE I A E ) ROS AR R BEAICA BEPE[27] 0 WSSl AN i 3ES R i ik it 43 5 51 R 1K
SUMRE , i AN DX e ) FAROE R b . s AR Ve b R A TR B N 3, JRBRARR B i 2 2345
A7 P 2% T it 1 7) B 1 7K P [28]

AW FCEIL R 2K A AL FiO, 4EHFFTE 34.7 £ 47, TEZRIMI—TWFFE+F, Wei Xia 25 A6 SpO, 3k
€ FiO, LU A s S AR S Il AT [29], 455 R 2 27% K&K B RN el s 2 IEF A A, ATCH,
X 22 57 3 B S SRR AN BEARAE S FRRA B YI . AL AW R EE R 656 £ L ERIZFES
B R SR A A U R RO M R B BRI R B HLR, ARSIV I B AR A AR T AR ] B
Ko, KT R TR BRI A B BV AR S5 3 AR A S G R 2R i F 22 et A R 7 T R
T 8 SRS BRI AR SR N SEBR AR BN TR T SRIEAT SIS AT . 4h, RT AR — MBI RIS A4
FEAR 5 30 min ¥) SpO, ZAIX T B 4, {H A HMIGEAE VP4 &, XAIREIELF3ER 1 SpO2 fE N H— 1Y
ARG AN 1) o B B 2E T B AR A AR v v SRR B M T IRAC TR AN T P il 9 40, A 2H ERVR SpO2 AT
AR T 2 A BE 2 b, i B R] DUR B SE E AIRES o 3 T DL Ik il 68 75 A I ok . 7EAR
WER I PR FR S b, AT I T A PaO, > 100 mmHg. R4 DUE AT T, 2k 11E]) PaO, (I~ IME A
206 mmHg [30], #Rifi, 7EFRATH & RIS E S, A PaO, &ik 400~500 mmHg. #E4kiE, f&5H £H5 1
PaO, i &l FHE K % 150 mmHg [31]. AFEEHFEHFER . GH0E. FARAEUEHASRIAERKE
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S, AMERALEREAR AN SR AT DURR I B S i AR B S AT B S TR . ML SR B AR A sk
TR AR B R AR, B T B A LR ], TR BRI T ARG g8 A BROR T I SRR
HERAEE R AR RIERNOFRLE R, K PaO, 4EFF{E 110~160 mmHg i, XF N[ FiO, Z4brE
30~45 MHIIX ], SXAFIE T DLGE G AN S BG4, A L R XU, SRR 4R PR IR 1 4

IR, R RWARE—E RN RMRE. B, AR T T, FEAEER, BARLREHT
EE IR ZE S, A0S T JE a2 L f) P2 B W AORE, AR S r] RE ke AN 2 o FLIR, AN SRI 1)
Sl 75 B B AT 1 SR LS B O B I, X BT BRI T — e R, PTRETE — AR b PRI
WIENE, RRIFFNB)THEET . LM T R T T FiO WE . =, AWATFEPNI
ZHERIA RN B EE, ERREN AN T ARG RN ZE— P FRAE. 50, AR,
VAL T ARG 30 3Bl AN 5K B R A2 28, 17T R 2 AN 5K (19 J5 22 8] 2o BRI PRAk AR B2 A
AN TR (5 L 18] A[32] [33], AH A A S5 93 X AH DGR 2% (R 25 RE 15 26 A B, KWL B2 [H) ] R 2>
FEALTE ZAEHE .

A FTEE R, R A AR B (LA R AR B R AN B AR) TE s R RS I Th g ek fils
AR AR SE AL RO T, R TR SRS R R . M E i R IR FE Hh S B T i G
550 B A AR I T4

SE
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