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Abstract

Objective: This study aimed to investigate the effects of an optimized perioperative anesthesia reg-
imen on postoperative sleep quality and respiratory safety in patients with obstructive sleep apnea
(0SA) complicated with insomnia, so as to provide evidence-based references for the perioperative
anesthesia diagnosis and treatment of such patients. Methods: Patients with obstructive sleep ap-
nea (0OSA) complicated by insomnia who were scheduled for elective general anesthesia were se-
lected as the study subjects and randomly divided into an observation group (optimized anesthesia
strategy) and a control group (conventional anesthesia regimen). Baseline data and intraoperative
anesthesia-related indicators were compared between the two groups. Core sleep indicators and
perioperative airway safety indicators were observed during the acute phase (3 days postopera-
tively) and the long-term period (3 months postoperatively). Additionally, a stratified subgroup
analysis was performed based on the preoperative severity of 0SA and insomnia. Results: A total of
60 patients were enrolled in this study. There were no statistically significant differences between
the two groups in baseline demographic characteristics, disease severity and intraoperative anes-
thesia indicators (P > 0.05), indicating comparability between groups. Within 3 days after surgery,
the total nocturnal sleep duration and sleep efficiency in the observation group were slightly higher
than those in the control group, while sleep onset latency and number of nocturnal awakenings
were lower; the incidence of postoperative hypoxemia was also markedly lower in the observation
group, with all intergroup differences statistically significant (all P < 0.05). The 3-month postoper-
ative follow-up revealed that the differences in core sleep parameters between the two groups re-
mained statistically significant (P < 0.05). Risk stratification analysis demonstrated that the bene-
fits of the optimized anesthesia strategy in sleep improvement and airway protection were more
pronounced in the subgroups of patients with moderate OSA and moderate-to-severe insomnia.
Conclusion: Optimizing anesthesia strategy can significantly improve the postoperative sleep qual-
ity of patients with obstructive sleep apnea (0SA) complicated with insomnia, and reduce the risk
of perioperative hypoxemia.
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FEL A A B AR P 15 2 TR 5 3 DL (R B A B 508, AR IR Ji5 2 7 5 B B, 38 1T R
SHIMA JE &2 O MU F A S U] VBRGS0 XU, AT S 25 A0 K A8 o o [0 52 i 65 PO 390 R 2 T 2 [ 1]
75 % MR FEAS o, PH ZE 1 IR W0 8745 (obstructive sleep apnea, OSA) 5 2k IR FE RS 5 s WL[2]. (B =
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BRbE s IA)ER AR SR A BRI P B M AZ O R AR (AT S MR DU DA B ) e A e 4 <5 P By 2 i PR AR I 5]
T Z B AFAE X A et (o B A BEAL A . OSA 5D AR A 1)1 48 M S 55 ot I ] 3 B ik 22 7K ey, ik
T 2 N B R e B B IR AR RS e ez, R RIR T B B IR R <5 2 it — 2D B AR B UL 77, JFHI 95k
ORISR U, AT N EE. OSA I 1561

T TR B W R 2GR B RN TGN AR P B b PR i e 7 56 2 LD T4,
XL R BN TP IR OSA & IR ARSI & I BENRAS A [7]. AN R RRIN T 30 B BRI 25 R IE 8, 20t
BEARJGHEIR S5 BENR 5T 5 S M Dh e = AR S [8]. AT AT RN, AR RREE/NAIE A L FEKE,
MR T HRRESIGRNAHTTR, EAM TR EEARGERAE. BEA IR ZEALEE9]

S H AT A ARG T B ZE AR T IR BT {5 (OSA) B R R IE 1 78 DB F5, HERET A
T PESRNS . B  SR2GITT S RARE M BRI AL, (BEERT OSA & 1 R IRILI N A4 X VAT 5T
MRz, SFEEA S ERE ISR AR R 3. B4k, BRAEZ AT ACRIEAR G &
PRSI B IEAORE, T 2L T 58 A B IR 5 S A B R AVl o 6 T AR IR IR 6V 45 45 JR) R T
AR, HohZ I T 500 7™ B R H XU 7 J2 20

25 B RTIR, ASHIT TGN N BE ZE P BRI T 45 (OSA) & R IRIL I M B0 R |, LEALUL AL R IR SR s
5 A B R AR 5 SR R MR . FER I8 2 e i, [R]85 6 SR R AT OSA K KIR
P RE AT KL 2 R0 M, PR RENS (RN o5 R B IROIR S PR P FB A /<00 22 4 (11 F JRR I - T
Jias DS fE T A S (10 ] A A AR PRI B4 (1 T 5 P PR M4

2. leR&ER
2.1, — PSR

AWFFIEE T 2025 4F 12 H~2026 4F- 5 3 T FBr £ HIAT 4> 5 BRI 1) PH ZE 14 B AR P 27 457 (OSA) & 2K
R B3 60 . T B & RITEZ SEEIR M (PSG)Hii2 OSA, FfF 4 % H MEIR X 2 23 (AASM)
bR e, PFIRCE OB IR E(ARD) 5~29 IRIZNN s FiG CE BREERR RS 7> 2528 3 Miu(ICSD-3)) SRR
fislibrit, HRHR™ HEREEIRE(S)E 7 > 8 77 Fkd 20~60 %, & BRI EE I Hr 22 (ASA) 7 Z111~111
G AR TFAR, FAREK 1~4 /B BUUER, ATRE SRR S BRIAS . & MME—1E
DUEHERR s A X PR BRI IR BT 45 . R A T B A5 LA B IR B A s AP AR O ThREAN 4. HFE Thik
TRV PN AR B AR RGO s A TR A A o SIS 2 AR R ST S 2 e FE s R 3 A
N R 1 52 R S0 1E B S (CPAP) R YT BUR RIS 25 O 3T T B2 22 F R WESCE VG A
rfE UG R R AN e

2.2. WEETTR

A FR FH B AL 7 150 £ o0 vt B2 (B 52 5 AR 77 52) 15 W48 201 (2 32 A A JRR I SR i) o i 281
BF RIS S 5 YR T Z BT

Xof HELAH « St 3 B4 5 RIE ) SR E N TR &0, o R I L P JE BT Jok 8 1 40 v R P (SpO2)
T2 b AR R (BIS) . BREFIA S SR KIEST PIVATY 1.0~2.0 mg/kg. #7535 KJE 0.3~0.5 pglkg K B R4k
0.6~0.9 mg/kg, & BB SHENTE FE, HSLihUE <. R 4R NEE 3.0~6.0 mg/(kg-h),
%t 55 K JE 0.1~0.2 ug/(kg-min), W 0.8%~1% L3 bt, [AIWTE:BKHEERT 25 K8 DAY RFER, REZ5)5) &
18 BIS {H4ERFAE 40~60, FHARYE MR 3h ) 2% i sh A R HE FH 24

AL (AL PRI S ) s N2 5 B W i 5 6 B AL AR 7] o BRI 5 S0 10 min, BBk IR 4 S5 FEIK E
T 0.5 pgrkg. WRIRES: #0i F2REEER T M 0.15~0.2 mo/kg. HiZF A8 1.0~1.5 pg/ke K P
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R4 0.6 mglkg, BEEATAEEHENTESE). RPYERENBCRH 2 EHKRIE(TIVA)BIAR, FFEaE
1 F 2RI R S S e 0.8~1.0 mg/(kg-h), FiiZF A JE 0.1~0.25 pg/(kg-min), £73EFERKE 0.4 ug/(kg-h), Hix
HEREI B DU 2(BIS){H 9 50~60 (WRIBRIE/KT) o A HRYE F AR RIEGREE 2 A M B ok 2%, BA A
I 254 . TR AT 30 min 15 A RITKE, JFRRIKES T ELI% 25 50 mg, AR BRI 15 A 3 25
KB SRR, AR R0 SR S ECH D> 30% LA I kA R EATEEER. REE
GRS SE R, JERRSE I i A

2.3. MEIBHR

R TRV AR B 1 — N DR S IR R TERE, anaFld s MEAI. R EF8E(BMI). ASA 74 R FARK
B PR AR LR GORNIR 36 AR AT AHI P22 FE S 90 IR B AR I UL B | 1S1 S 93 DR AR IR 245 )4 FH st

FARACF L BRI AR GRS, AT AR BREERTR] . AR o i o XU #(BIS) - 4ME . A iy
) R B (G — 4 I e i) DL R OR AR RN

RIGERTEN: 2HEHIRG 1-3 X): & EHREES R EER HD, id R SR K. A
W AR S AR TA) o R OB, I B AR S e [ AR . = (el B AR [B) /BN R S B TH]) x 100%); [RJE, sdid
PR 5% F 2 4 ik S 0 2 S5 R T B (IR I 48PN B, IR G h RS AR SEUIIURE 1) R A2 3R (G = 1R[] SpO2 < 90% H
FreEmta) > 30 s). A UICORIG 3 AN H): B T2 BRIERE YT, R AR HR™ SR S Fe L (1S1) R VP A
MR EAERE, JRUEE BT 1 B AP R A R . NI AR T, A R K. BERRACR, LU
SRR ) ) £ g A of L PR R

2.4. REEDBHRE

¥t OSA JEFLE /)2 B OSA W45 ¥k/h < AHI < 15 ¥&k/h). 1 OSA IF4(15 ¥/h < AHI < 30
x/h);
FRIR™ ERR R 2 B RARTEA(8 43 < 1S1 <15 47) HHEE B ZRHRE41(1S1 > 15 1)

25. GitFE ST

K SPSS 26.0 AT 0 MT . AT EIESAHITHR TR LISE + drEEFRoR, HRHECKH
AR K56 THEBUR AR (%) R, AR ELECR AT Fisher BYIBEARE . ARJE 5 3 REE I & [ HE
HI B I 8 6 b SR FH B A0 5777 22 23 BT (RM-ANOV A, A1k 4L 18] 2807 I T 2950182 i 281 17 5 I 1) 4 52 EL RO
AR I3 HT R 50 J2 0 B S AR RIS, DAVl AN R S AL I R 7 RO BORZE 5 PN Gt A 3 2
MRS, B EMAKPREN a=0.05. P<0.05 KRZEFHAEGITFE L.

3. &R
3.1. ARFRANSELEIEYE

AT 60 BIFF G 9 NARAE D BHZE 1 AR I 27 15 (OSA) & I MR B3 o AR B A JH BRI 77 %
IARTE, K B2y B CR AL BRI 5 %8, n = 30) A1t B AL (R A HURRIE 77 %, n=30). FTH B
BISE ARG 3 RAMIPR S I 5 BE VT ;60 1] J 2 YR 56 B J5 3 AN H B FIR B 12Ty, kB U %
N 100%.

PIAHTEAF RS . MR BMIL ASA 73R % FARISHL AT SET7 T (L R, ZE R Gii
BO(P ¥J>0.05); B AH IR b, PR AT OSA ™ B FEE 70 G (AHI 732 ) « A IR R) 5 A8 1 4 v R/
SRHR ™ E R TR E(IS1) e 5 RATHRERRZGY I 2 LU, 2 R giih 5 = (P 39>0.05), KM
BLERTORIMT, BT 1),
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Table 1. Basic information and baseline disease data

F 1 EMERERBRELTER

WE M4 (n = 30) Xt HRZH.(n = 30) P&
a5 25 FARRHE

FERE, X+s) 54,5+ 10.2 55.2+9.6 0.785
PN [H1(%)] 0.791

5 18 (60.0) 19 (63.3)

L 12 (40.0) 11 (36.7)

BMI (kg/m2, X*s) 285+33 282+36 0.738
ASA 5[ 151(%)]

167 17 (56.7) 18 (60.0)

NE7 13 (43.3) 12 (40.0)

FARKK(min, X+5s) 138.2 +30.5 135.6 +29.8 0.74
PRI HE LR PR

AHI ™ EFE [ (%)] 0.795

B 13 (43.3) 14 (46.7)

LRYES 17 (56.7) 16 (53.3)

AR HT R R B AR I R (%, X +s) 84.8+4.2 845+ 4.4 0.788
ISI =40 (5, X£s) 189 +45 19.2+4.2 0.791

K HERRZG WA FH 5L [71(%)] 0.796

H 16 (53.3) 15 (50.0)

¥ 14 (46.7) 15 (50.0)

3.2. PHBEARPREFHEXIEHRELE

PR T RIS BRI K SR A S MR I LU B R, IR 22 R e Gt 8 (P #41>0.05). 1H
Je HT T G B i S 2 AR G, R BIS FIEEGS, FrUMEBE ARG B LRI (] 1

HIR B 18] DA B 4 785 sl 1] L W& 46 55 (R 2).

Table 2. Anesthesia status during and after surgery

= 2. R RARBHEEIFR

WE ML (n = 30) it HE4H. (n = 30) P
FARFK(min, X+5) 725+7.8 71.8+8.0 0.734
FREE K (min, X+5s) 103.5 +10.2 105.2 +11.5 0.544
A BIS *FH#ME 54.2+3.1 46.5+45 <0.001
Rl 225 M F B (mg, MM E, X+s) 156 £3.5 22.8+5.0 <0.001
AR EAMNEE(mI, X£s) 1060 + 185 1090 + 200 0.547
H PRI K I E (min, X+s) 6.4+1.7 9.8+2.3 <0.001
2 W R B[R] (min, X +s) 8.1+19 126 +2.6 <0.001
PR WHE (min, X+s) 9.6+22 149+3.0 <0.001
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3.3. MABERGEREFRSIEKREBEER

RJE 3 HW, WA EH PIEIRTE bR 5 2 A Fe bt 2UBEN [R1Z 0 E s, BRI % s
RIR: BEARAR SCHE bR A (8] 2408350 B Gi i (P $4<0.05), RINARJGH 1 RIEEIRG &%, b
JE B RO AL A N, 008 A 1 T i B R R ol ARG 33 2 S 5 v T o R 28 7 78 (1) 5 JE R N B 78R )
PR TR IEZH (P < 0.05). Ak, BEAR A5 NI AR BRI AR ) x I R] A8 B8N B Giit 5= (P < 0.05),
PR M AR 5 BRI R B APk S 3 A TR B2 . OSA 224 bR 7T, WLBLLH A J5 1 1A] S5 1% I 48 v o 3
T AHRAL, AR JSRAUIAE(SPO < 90%3F4E > 30 )R A=A 10.0%, KT X E4LH) 30.0%, ZHASiT
27 (P < 0.05) (% 3).

Table 3. Short-term sleep indicators postoperatively
% 3. NG HARERRTE ¥R

(=g REF IR REHE 2R REHE IR

T IA] SRR K (h, X £5)

MG 46+11 5310 5909

X REZH 39+1.0 44+10 49+1.1
NEEEAR I (min, X+5)

MELH 342+95 26.8+8.2 19.5+7.0

it B4 448+11.0 38.6+105 332+95
e SRR, X ES)

MELH 34+11 2709 21+0.8

X REZH 44+14 3.7+12 3.0+1.0

MEHR LR (%, X+5)
MG 61.2+95 71.5+8.8 80.6+7.5
of B2 515+9.0 58.2+95 65.4+9.0
A AR ML A AT (%, X £5)
MG 88.5+3.2 89.4 +3.0 90.2+25
of B2 85.8+3.38 86.5+3.6 87.3+3.4
AR5 3 d AR MAE R R [F1(%, X£5)]
MR 1(3.3) — 2 (6.6)
it B4 3(10.0) 2 (6.6) 4 (13.3)

e BEHRZCE = (SRR [H]/ENAR SUE]) x 100%. AJSIREIUE E X AR IE SpO2 < 90% HEF4ERT ] >30s. EE
METT 224 HT A5 5L 7R 1A) S AR N e . 2H[A) 2008 P = 0.008, I ]2 P < 0.001, A2 HAM P = 0.092; ARERE K-
ZHIR 2 P < 0.001, AFEZAR. P < 0.001, X HAGM P = 0.023; WIAIGEEE RS HIRZS P = 0.002, WRIZLR. P <
0.001, HZKM P=0.114; FMEIRAZE. ZHEZN P<0.001, WHEIZR P<0.001, 28 HAGR P=0.018; 77 ia) Sk 4
YOFIPE: MRS P =0.005, BEZLM P<0.001, 22 EH M P =0.536. AR & A Z 40 R LK A Fisher #U)HK
Fik, P=0.042.

ARG 3NN HMUIEE R SR, WEAHRKR A SRR K 4(6.5 £ 1.0) h, KTXTIEAR(5.6 £1.2) h; #&[A]
R IEUN(1.8 £0.7) IR, DT X HRAL)(2.6 + 1.0)IK; NBERE R 9(18.5 + 7.5) min, 451X ME2H 1)(28.6
+10.2) min; HEARALEE (85.2£7.0)%, i T X HEZH1)(74.8£9.5)%, FRiEARIE R4 IR 2 RIA G FE
X (P<0.05). WZARSE 3 MHKEHFMKMAEAE L, ZRTLFHERE (P > 0.05) (5 4).
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Table 4. Indicators of long-term insomnia postoperatively

4. REKHAKIRIERR

L WMEHN=30) WL (n=30) tfH P1E

WA HEIRE K (h, X15) 65+1.0 56+1.2 3.165 0.002
NBEE AR (min, X+s) 185+75 28.6 +10.2 —4.347 <0.001
BRI (IR, X £58) 1.8+0.7 26+1.0 -3.614 0.001
BEARZCE (%, X£5) 852+7.0 748+95 4.785 <0.001

TR A) B I M LR BE (%, X £8) 91.2+25 90.8+2.8 0.588 0.558
ISI B3 (5, X£s) 10.5+4.2 14.8 £5.0 -3.607 <0.001

3.4. RS EILE

TERR S OSA A, MEH SXFRRZAIAR G5 3 R IHEAR T & 48 An S AR SAULE R AE R LR, 254
2 E (P > 0.05), fEHFE OSA WALH, SXHIRAIAAEL, MELA ARG 3 K AR IA] B A I 48 v Al %
fe ARG I AE & AR R R R A, RIAZE R A Gt (P < 0.05). kA, A IA] L AR
I ZE S oG it % s (P > 0.05) (& 1)

TRIKRERZETE AR GIERIERT L

RBEIRETHC (h) NEEBRE (min)
= WA == WA
=1 MRE = RE
81 65 6.4 1 * *
63 6.0 2.0 2.2
58 5.6 57 53 2
| 1= - 20 21.8 2.8
é I‘ :[ 19.5 2.2 . 19.0
44 > 20 Bl
2 10
ol ——— . L . ol ———— —— —
RERR REKXR REE KRR B KR REKRER 2RI P RER
AE3H AE3R AE3H ARiE3R AE3R AE3H ARiE3H
,\# N Ny 73
REERE R - BERRYE (%) - A
4 = RE == XRE
26 100 8.0 8.2 % *
22 s o 8.5 e
22 23 22 @ I - I I* n.s
o , I -
1.9 < = 1
1.8 I 1
B 1.7 B @
2 B
‘ = R
1 -
20 4
0 . L — 0- —— s
REXRR REKXR B KRR B KR REKRER BEKR BRI REEKRR
AE3R AiE3R AiE3H ARE38 AE3R AE3R AE3H AR/E3R8

Figure 1. Comparison of postoperative indicators on day 3 among different OSA severity subgroups (* indicates P < 0.05)
1. [ OSA = ERE T ERGEE 3 RisrbLB (K& P < 0.05)
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R RIRW AP, MEH S IRAT ARG 3 ARG TEIRER L, ZRBLRT2EE P >
0.05), TEHEERIREA S, MEAHTAE 3 ANHPINEEREZEHE T EIRSCREE & T XA,
ZRBAAG R (P <0.05); WAEE IR, ZR g2 (P > 0.05) (K 2).

18 S BEERATK (h) NEEEAHA (min) RERERE OR)

N = mma | = mma = mma
= xma « = mRA = wREA

J 7 sls 518 ]
— 52 5l 34 8
J 1 8 4
215 0
i | 22 21
24
J ] N
e~ e e ——— e .
$2RE0SA FRE0SA $2RE0SA FRE0SA $ZRE0SA FREZ0SA
BERRINE (%) R BT M REFEE (%) RS MEREE (%)
= WA = #EA g | = WA
100 = HRE 1004 = HRE ='43 aimij

8

8

3

ot II‘ II‘
Séﬁos;n FREE0SA

| ‘Illim

$2EE0SA FREE0SA

14.3
1.8
| : .
L N R

04
$REE0SA FREE0SA

Figure 2. Comparison of postoperative sleep parameters across different insomnia severity subgroups (* indicates P < 0.05; ** indicates
P <0.01)
2. FREIKRIR™ERZE TERFERIEFREER (KT P<0.05, **%k P<0.01)

4. VWHig

SFL S B S I U, 27 25 (O'SA) 15 IR 8 32 BB A U0 B0 1 e oo AT, 96 85 20 A L0 A 5 £ o 2
EFAL, OSA Bl A BENG H BRI 1M L IUAE AT 5 A A e 2 07, 340 T 0 5 A B R 5 R 4 5
BEfG; 1 SR BR S  HEAR 25 HE— 25 95 LS Ky, IR R £ RS [10] [11] . ASB 5T 5 26 At AL
ARSIFREE NG, FEWGALE S R ATV, RPN LM S22 5. B&THIERRTIR T, AR
5] RV 7 0 S5 288 A TR 0 2 A OB, gk 28 B M0/ (G TR B B (AL A7 L A4 4

ATFTRLERFN, SRARACRREE T BRI 3 H P R0 S AR K AR A 1 B 5 T
HURRIEAL: I, ORI SR VCROR A BRI R 5 I Tt R AL oAb, IR AR 5 A BT AR I R 0
R L] x BSOS o KRR A BRI 7 AN B T AR5 2 0 AR 55 B, S o 7 B ARG
VIR . ZA R ST R — 8, B TENUE AT L F A R e, R R R A R
P S 240 SR VT U/ B 224 0 o MR 5 TR DA T AR DR L 50 (RIEME) B IR 30 % 90 25 £
RB[12]: Hk, FRURREZE BRI, AR JE RN - SRR TFIEN, AT B AR Rk
EH BRI R 13); T, AR o2 2R 2T P A AL T SR BB (1 A O, 45 N B
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TERARIYL, PR A, (R AR S SR B[ 14] [15].

KIIBE VTG 3 o, WALE A IERR FE AR 22 5 5 B it RS, 3R R A SRR e S s (14 52 i AN
PR TSk R SYT™ B A AR 25 5L AT B SE AR S5 1V R R A I AR, (2 E Sbk R R e 18 R MR PR e
s ARELZTR, D0 AR BRI SRS JEE o A R AR X B ) P8, PRI 17 BERR R LR MEAL O U, A B T
BEWE EARMHERRES . EHEENE, WAHARE 3 DA G AL LR E 2R, X
BEE T ARG 5 RLSH R, BB OSA R BE AR FIUR SR [ AR AT R 2k, JRRIR 24590 s ST My AR 2%
AR i WP UR AR S8 s A 2L 18] 22 5 (A7 A T BRI S 0

L A1 P R P B 25 152 (O SN A6 387 IR S0 1) 2 8 XS £ T BRI 2490 51 R ) /OB IR o W) e AR
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