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Application effect of propofol target-controlled infusion combined with esketamine in endoscopic nasal surgery
XIA Ke-shu, CHEN Yong, LIANG Meng-qiu, XU Ming-xing
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Abstract: Objective To investigate the influence of propofol target-controlled infusion combined with esketamine on recovery quality
and postoperative pain of patients undergoing endoscopic nasal surgery. Methods A total of 102 patients who were scheduled to receive
endoscopic nasal surgery were selected and randomly divided into the observation group and the control group, with 51 cases in each group.
Patients in the control group were anesthetized with propofol target-controlled infusion, and patients in the observation group were
anesthetized with propofol target-controlled infusion combined with esketamine. The fluctuations of heart rate (HR) and mean arterial
pressure (MAP) of patients during perioperative period in the two groups were recorded and compared. The visual analogue scale (VAS)
was used to assess the pain degree of patients. The Ramsay sedation scores during the anesthesia recovery period and the incidence of agitation
during the recovery period in the two groups of patients were compared. The postoperative recovery indicators and the occurrence of adverse
reactions of the two groups of patients were statistically analyzed. Results Compared with control group, the HR and MAP of patients in the
observation group at each time point during the operation were lower, the VAS scores at 2 hours and 12 hours after the operation were lower,
the proportion of patients with high Ramsay sedation score was higher, and the incidence of agitation during the recovery period was lower,
the differences were all statistically significant (P<0.05). There were no significant differences in the postoperative recovery indicators or
the incidence of adverse reactions between the two groups of patients (P>0. 05). Conclusion Propofol target-controlled infusion combined
with esketamine for endoscopic nasal surgery can significantly relieve the early postoperative pain, and optimize the recovery quality, and it
does not significantly increase the risk of occurrence of postoperative adverse reactions , with high clinical safety.

Keywords: propofol ; target-controlled infusion ; esketamine ; endoscopic nasal surgery ;recovery quality

SEA BT T ARG IR IR R AR A EA
S S BRI B AR AR S, HA R LR M RS
PRI PRAEL S, FRTCE O I PR 8 TR B0 4%
eSO 1 25108 7 AT S IR L5 2, T PR
V5 IFAERR AR E BRI TR JEE , (EL B4 P TA M JC AU A
F, e 3B BRT R 2 25, 5N TR B 5 5 PR 47 2 400 )

[(EETIE] 1014 B2 B S CHS AR ) L IURHIF I
(2024RF02)
[EEEE] U2, E-mail: mingxingxu@163. com

YRR #2175 5 W1 0] £ 5 5 0 BRI il S8 AS B R,
T 01 71T RE 3 L A 410 ) SO0 PR s SR S AR
Ry BT 1 S-%F LA, BT TR ) N-HTBE-D- R A 2R
(N-methyl-D-aspartate , NMDA ) Z /&5 50/ F J 5/ Y
KAl VE ], AR AR R T e A 1Y 2 4, ELXT I I A
PRI S P TA B R o RS TR
S TN 0 58 TR (0 B [ 5800 B 22 AV i A T . %k
W, AW AR A PRI By B4 i v 525 S m) AU R AR 22
SN T AR R RO, USSR DAk I AR R
MRt 2%  HGE T .



484 BME K F R E

J REG ANAT OPER SURG 2026,35(6)

http://www. jjssxzz. cn

1 #ZREFE

1.1 e R

VEHL 2023 4E 5 A £ 202543 A FABE T &N
BT AR 102 Bl B MRS . WAARIE : DI
[ JBR P 2= UM Blb 25 (American Society of Anesthesiolo-
gists, ASA) 734 | ~ T 5 Q4% 18~60 %7 o HEFRAR
Y - OXT A I S ] 40 e ) a8 AR BIF 5 v Al R e A
KLY AEAE 1 5L s R AT B RO sk 2R
2454 5 7" 00 I BN R T ) R R A
P AP 5 DR Wi 3 SR FLI s OFFAERS A B A
HIBERS s @ 1A NS5 HADIG AR5 . AR BEHL
BOF R R B R X REZH L 4 51, WER
45 23 1], 2 28 f4i] 5 AF % (49. 58+14. 09) % 5 14 it
(62.47+12.34)kg; ASA R 1 9423 ), 11 9% 28 il
X IR 55 25 ], 22 26 f5i] 5 4F- 1y (48. 39+13. 60) %/ 5 44t
17 (66. 29+9. 13)kg; ASA 432 Ry T 2194, 11 2% 32441 .
2 BH TR, 22 R AR L (P>0.05) .
AW 5E 2R B B= 2F AR H 2 D S b (HEofE 5« i —
B it 2025-S-125) , fir i i E B A F GRS, AR
S 5ARM5 .
1.2 Fk

X REZH £8 35 R P DK S 2R 9A B3 0. 2~0. 3 mg/kg+
FIFRIE 0. 3 pakg+ B TR EL 0. 8 mg/kg FEAT R 75
S MRS 55T (cerebral state index, CSI) & 50~55
BT AR o SR A AR 3 e X IR L iR 45 A Sl
b TR S S 3 E) SR 0. 02 mg/kge RE
TS ATHUMGE S, AR b 2 418 35 2R R 2 A R
P 4 47 5 5%, i Mok R0 928 TR P IA B (Schnider 155 7Y )
1~2 pg/mL . i 25 K JE& (Minto %) ) 1~2 ng/mL, W AL
FUBE 19%~3% , H 4l CST Wi I 45 S 8 #2535 it |, 4 +F
CSI K 50~60. T 2 A ¥ iy S i LT I 452 FH T ACJRR
P24, AN TCIE sl I 50 A B s SEL 2 S 450 1 2R T
RO B2y . FR SR, 2% D) W 2 A Ay
PRAE o Sk 3B X ik AR i L T B 4 T R A FE e
T 5 mg FIHLIEKAS 5 mg. # H7 0>% (heart rate, HR)
% F 50 /43, 75 Sz BRI K 5 0. 5 mg BIFG &L, nT AR 4
RN OLE R 452 . A R IR BRI A T e i
20% , #HK I ST E R HBAFE 0. 1 mg, WA LR 175 10 8 42 45
25 7 I R A Al 3 A ) 209 , ok v 499 25 HH B
FIMRR 4 pg, WM RS OLE R 52 . R kA I 4
TR0 A T 94% , 17 37 B 5 WPl 2 5l ) < A
A TR, 2 R AU FD B E R . 6T B
RS RRE 1 GR FR A IO IR R YT I A 4 e R LA
PR B AR A7 5 A2 S g 2 95k 3 9 H 4 TR
B, 6 IR PR M o v R A b DA I N R

2y, ARJE A B BRE AT RIS 70 2 S, 91 1E)
HELPIR (A0 VAS TE43>4 43 ), T 45 3 1 A0 24 (n
FPIFRIE 5~10 pg T 1~2 mg) o
1.3 WEIEAF

F AR (TO) JHERT(TL) JHEJFEZ(T2) 3k
G 1 min(T3) 45 )5 10 min (T4) 4845 )5 30 min
(T5) #% J5 60 min(T6) , Gt it 2 4/ # HR 11 3l ik
J% (mean arterial pressure, MAP) %54 AR fIEFE BR . T
ANZEN ARG 2 h AR JF 12 h, R A 058 R0 5 5%
(visual analogue scale, VAS) Al 5 5 B AR B, R 40
0~ 1053, 1570 B e B2 /s B SO Bk 21, 1o 2 41 A8
PRI I3 BRI 19 Ramsay SEER T 53 M 950 BE 01 B2 50 A2
% Ramsay B PE 00 S5 9% - 1 9, 18 BRAH B 8 AN %2
2 9%, T W FN HLBC A 5 3 9, AU WA 48 2 R
4 2, VR , B PR E [0 0 G 5 5 9, R (R N IR 2%
6 9 - WEHE , TR BE T B TFOMEME T, ) R Bl e A %=
1 M0 B0 30 5 K< 100% . Beit 2 4 583 AR 5 B AR B
[E) | I WGk A IRF ) 4 78 s 1) 2 A S5 Mk A2 6 A M R i
AR E AL
1.4 SRt FEHH

iz FH SPSS 29. 0 Ge 18 A4 X £ s 47 43 i A 3
T VOB A B AR v 22 (s ) e, A SZREAS LA
K FH ¢ R 56, AN [R) B[R] 5RO 25 03
Bro THECBERI LR (%) £, 2] FL R PR 5
P<0. 05 h 2R BRI L

2 HR

2.1 AGRIEFR AR AR

24 E HR \MAP 7R [H] I A] A 52 5.5 1 e AR,
% RA G L (P<0.05) . MET TO W, W2
FBE I HRAYAE T1 T2 G BT R B (P<0. 05) , T3~T6 I
JC i 3284 (P>0. 05) 5 X B 2H 8 3 T1~T6 B (1 HR 3
B TOR ¥ 1 TF(P<0.05) o AHEE T TO BT, WAL &
T1~T6 B} ) MAP ¥ F [ (P<0. 05) , Tfii %) B8 21 34 1Y
MAP ¥4 I F+(P<0.05) . WLELLH 835 T1~T6 B () HR
MAP H500f BZH B (P<0. 05) , WK 1,
2.2 BERAEEILE

2T VAS VAR ZH ] R K A2 B 5 T A

SWE G L (P<0.05), AT AN, 24

BAARG2h ARJ5 12 h i VASTE4rY T+ (P<0.05) .
WE B E ARG 2 h ARJG 12 h A9 VAS P43 15 45 %) 18
ZHHEIR(P<0.05), L2,
2.3 HFHH LI

5% BRALAH L, W2 £ 3 Ramsay BHFRHTE 025 )
1o A EE T (P<0. 05) , HLAR BRI B sl A R g 35



A F K32 E ] REG ANAT OPER SURG 2026,35(6) http://www. jjssxzz. cn 485
1 2HBELEMEMEIBIRILE (x£5)
HROK/4Y)
Q =]
45 " TO T1 T T3 T4 T5 T6
pUk 2| 51 76.69+6.54  61.12+3.29* 71.22+2. 39 78.29+2. 43" 75.41£2.17* 76.37+4. 42° 77.49+2. 50"
XF REH 51 77. 80+6. 59 83.2242.52° 88.65+2. 61" 95.25+2. 49" 95. 634241 85. 84+3. 40" 80. 49+2. 09"
GiitE Fyq=177. 488, P ,1<0. 000 1
F 4yy=193. 062, P ;,;,<0. 000 |
F ,;=139.005,P ,,.<0. 000 1
MAP(mmHg)
Q 8]
45 " TO Tl T T3 T4 T5 T6
JUESA| 51 84.47+3.37 83. 12+2. 07 82.06+1. 62 76.61+1. 47" 75.33+1.28"%  74.00+1.22"* 74.57+1.33"
Xf 2 51 84.96+3. 01 89. 001. 44" 104. 06+4. 80" 103. 71+3. 42" 102. 49+2. 19" 96.20+1. 77" 92.02+1.21"
GeitE Fyu=113.842,P,,,<0.000 1
Foyq=222. 557, P 1;;4<0. 000 1
F ;=496.702,P ,,;<0. 000 1
*. 5 TOAB YL, P<0. 05;#: 5 sF B 2848 16 , P<0. 05
2 2EBEVASIES LB (¥s,4Y) ik (P<0.05), L33,
2] n T AJ52h AJF12h 2.4 REWHRIIMAIFE
nﬁ? +! +| # + # ~, > N S, -
WAL S 2112029 4. 00:0.53 T 3 170,49 2 AL R AR I B MR T WG A2 6] B )
Xf 51 2.2310. 25 4.32+0.45 3. 58+0. 40 . o RN
GiHH Ffﬂ\h]:35' 771’P£HJ'HJ<0‘ 001 tlﬁiﬁi,ﬁﬁi@%éﬁlf%ﬁX(P>O 05) ,JI—LIAZ:!‘% 4,
Fy=590. 587, P ,,,<0. 001 : 2B g X
“F,Mza 273,P2f<0. 001 2.5 ABA R‘E‘}z E /}ub% N L
- § 2HBENGA RN AARLE, 2% 51T
*: 5 TOARIG, P<0. 05;#: 5 % B 4848 1L, P<0. 05 JUN
2 (P>0.05), L5,
FR3 2HBEREHERERERLEE](%)]
. Ramsay FHE#HT 5> 5594 i e
45 " 1% 24 3G 49 59% 6% TR
U 2S7E| 51 2(3.92) 43(84.31) 6(11.77) 0(0) 0(0) 0(0) 3(5.88)
X HEZH 51 11(21.57) 36(70.59) 4(7.84) 0(0) 0(0) 0(0) 12(23.53)
b 7.251 6.331
P 0. 027 0.012
4 2EBEREHEIATLE (T2, min) BN FH T B — A B R R R . AR
23] no RGEIREE PR R R BT LSRN, 5 AT A E , WSS 2 58 55 45 s 1) 5 1
1224 + + + — 5 3 1 e
WS 51 16. 59+2. 26 8.71+2.07 21.53+4. 18 HR .MAP i@E’ﬂf& ,%mﬁ?ﬂ @J\ﬁﬂﬁiﬁﬁﬁ:ﬁ/ﬁ\j{ Q%Eﬁ‘
pogiE| 51 17.3122. 88 9.45£2.32 22.55+4.43 ) e e ~ N .
¢ 1. 405 1.700 1.196 @H@Fﬁﬂ:é’é% W%ﬂ%ﬁ%ﬁ He géﬁ?ﬁ“%\%@j‘/ﬁﬁmhw
P 0.163 0.092 0.235 F1FFRE o W IR RAE T, SR SO 3 A S B
%5 2ABERERRREIER LRI (%)] NMDA SZ AR G AR R AR 1T, i i i 28 R e xd 1%
4y a0 EOEEE KR JER LEhdZE A A S e A, 9/ DR A TR | A A8 TR 48
MEEAL 51 4(7.84) 3(5.88) 2(3.92) 3(5.83) 12(23.53) DA I R o A R AR 28 M A S AL A ifiL R
i HE 4] o NI SRS S — = = N
jjﬂ 51 3(5.88) 3(5.838) 1(1.96) 3(5.88) 10(()12.321) T 2 1375 B 2 i B TRl 3 R SR kO I
p 0. 630 ARG INEIE 5, A S5 R 80 iR T R,
3 e F BT 485 R e, T IA B 2 A P AR

AWFSE 2 20 B BRI RPN 1y,
TGP IR A 4 PR A ek e B2 4Bl g A n]
I 5, A6 T4 o T TR E A I T AR A AR R L 2
I AE RS , PR B 5 0 R 9 22 A A A0 AR It i
b UL R T PN I R4 i T 52 5 S ) SR I ) R
BT 58, TR TE T A 4 i U ] M v L ERRRE ™ T 3
A ST A S T NMDA 32 7R & FE R E M, —

FHBS TRV | Al 428 1 G i R i, FLRE A8 300 A oA b 22 2R
Gt , FEARFERIA T A, T D ML A T A , A
O IVERE A B T 4RO R RS E DI RE , .0 AR FF
TEFH XA SE B K1 I I, S ] S B
FEGURAE R, Ol 400 ) A T 500 S8 e 22 % 5 N
TH By HAT AU LA 8 112 RO VE T, RS w4 h 38 ) S
RS L B0 73 27 A AN RS

TEPEIR T AL, AP ITAT R 7R, 53 B AR L,



486 ABmFARFRE

J REG ANAT OPER SURG 2026,35(6)

http://www. jjssxzz. cn

AR EARIG 2 h ARG 12 h i VAS P B, #2718

TRV P S i e 5 3D SRR T 1 P T 48 B N B

TFARBEMG WU B H ARG ISR . 207 K 7E

T TR B 2 S TP AR 2 RGN y- AT

ﬁﬁ(gamma—aminobutyric acid, GABA) S 13k R ¥EAE T,

GABA J2& X bt 28 72 G 0 2 (1 400 ) Mk i 088 I, 24 7N

01 5 GABA ZAKL5 5 )5 , B 38 GABA /S 1 S 25

TN, T B2 20 LR AR Ak, DA 0 28 T Y 2%

PR FEAR T I, oK A AT AR AR AR

R PIF AT 5 1Y SN S 8 5 1 T L2

FARB 551 L A9 47 B2 87T 5 B NMDA 32 1A 2o

FEWOE 51 & A X Ak 5 3 O S O T R P B

il 3w SR e 3 A H T NMIDA 32 44, 100 i) o 4K A

BB BN A J , TSR AR Je 5 o PRIt , — 3 Bk

A AT DA SIS 30 22 0 R BER , DA [ B 1 BEL IR 48 15

T AL I AL F, B SRR RUOR

ABIF 5T S5 5 R, WSS 4 S 0T T 20 R e s T

HH Ramsay N O R R A e A S = = N 8 3

R AR 2 T T 2 2H R A AR e HR B[] PP g Ak A

i T] R B ) SR S AN B kAR R T i 2 25

$i 735 T I S 4 B 1 O SR UM R ] T 28 B

BT AR T AEAS JE K IR R A [R) S AN BE IR J5 A B

JO7 ) BRI b 3 e PR I U T S Y BEL K B AR

BREN KRR IR TR E R B . TR IRTE T,

SCn) SR B BAT — i WO BEL I IR A, AT 5 P

P2 RGeS R, S I A S SR AL

AT BN — 2D i, A 28 E A TR AR b SOon b fg

PRAF PR A WP O 2RI, k20 5 S RN 0 5

AR L)

g5 B RTIR N TR By R v 5 5 S w) U H 1

2 BN BB TR AR i 3 0 R AR RS R 0 R

FE DA DR IR B, HLR 38 IR e A RO & AR

AU, EAT 5 i R e 2

x4

[1] Oliveira HF, Bollela VR, Anselmo-Lima WT, et al. Acquisition of
endoscopic nasal surgery skills with a lamb’s head model [J]. Braz J
Otorhinolaryngol , 2022, 88 (Suppl 5) : S119-S125. doi: 10. 1016/;.
bjorl. 2021. 05. 012.

[2] Nishiya Y, Ebihara T, Omura K, et al. Endoscopic surgery for
squamous cell carcinoma in the nasal cavity and ethmoid sinus: a
retrospective observational study [J]. Auris Nasus Larynx, 2024, 51
(6):996-1002. doi: 10. 1016/j. anl. 2024. 02. 003.

(3] M8, 2= I, BT, 55 . 3R 02 4 DR VA B S0 4 Ay o Ak 2
F52 PV BRIR YT I IR RS 25 0 BB BRI AR T 5 (0], S HIF IV 4
ik, 2024, 27(5) : 793-796. doi: 10. 3969/j. issn. 1672-5069. 2024.
05. 023.

(4] BRAYL- RS, A2 B, 5, 5% . SCRV NS 4 R LT
T EL 7 % O e 8 2 T M 5 5 0 25 AR AR 2 R R G 5 14552 T

(T]. hAesEae R ik, 2025,42(1) : 113-116. doi: 10. 3760/cma.
j. cn421213-20231101-00865.

(5] 7% . S [ JPR e 1 0 BIp-25 43 0 A8 S A I8 S8 SRR 97 KU 1T
fili o B A T LD ). 92 8 4F B 27, 2015, 29 (9) : 755-758.  doi:
10. 3969/j. issn. 1003-9198. 2015. 09. 015.

(6] 2. Fimryilte FpPAG 77k ()], IR IR, 2002,6(16) :
2347-2349. doi: 10.3321/j. issn: 1673-8225. 2002. 16. 001.

(7)1 18 SKIEAE , WESF T . Ramsay SEEHIESMETE 3 80 bk Je 29 A 9D
PR ARG W B b ity 07 HICR [T ], v 1 5 8 0 i L 3808 2% 3
2023,21(17) : 3238-3242. doi: 10. 12102/j. issn. 1672-1349. 2023.
17.025.

(81 BET5 4, XS0, 88 350, 55 . BRIATT T e = A B8 2 R Ie5
A e AN 2 AR LT ). I BRORR I 2 2%k, 2025, 41(2) + 135-140.
doi: 10. 12089/jca. 2025. 02. 008.

(9] % A ALHE— 0 &, 5 AN 3R) 0 S ) SRR 52 TR T 1 Dk
VXS CT A A B LR BT RCRATF [T]. & RO 2 (B2
ML), 2025, 51 (1) : 150-156. doi: 10.13481/. 1671-587X.
20250121.

[10] b, £ M, ¥, 55 ORI SRMRERIERE A R 223y L o

AR T B 5 R WIA D R RS2 ()], h AR B o
5 e & 44 5E, 2025, 47 (2) : 153-156. doi: 10.3760/cma. j.
¢n421213-20231205-00893.

[11] 2 8, st 2, A . SOR) SR e IE By 76 B I R
TR 2 A A I AR LD D e PR PR 27 A A, 2024, 40(6) 1 612
616. doi: 10. 12089/jca. 2024. 06. 011.

[12] Song N, Yang Y, Zheng Z, et al. Effect of esketamine added to
propofol sedation on desaturation and hypotension in bidirectional
endoscopy: a randomized clinical trial[J]. JAMA Netw Open, 2023,
6(12):e2347886. doi: 10. 1001/jamanetworkopen. 2023. 47886.

[13] Cui S, Huang P, Wei Z, et al. Esketamine combined with propofol
TCI versus propofol TCI for deep sedation during endobronchial
ultrasound-guided transbronchial needle aspiration: a prospective,
randomized, and controlled trial [J]. 1Int J Clin Pract, 2023:
1155126. doi: 10. 1155/2023/1155126.

[14] Li N, Qi X, Bao J, et al. A comparative study of esketamine-
propofol and sufentanil-propofol for analgesia and sedation during
breast minimally invasive rotary resection with local anesthesia: a
randomized double-blind clinical trial [J]. Drug Des Devel Ther,
2024,18:5397-5407. doi: 10.2147/DDDT. S480010.

[15] Song N, Shan XS, Yang Y, et al. Low-dose esketamine as an
adjuvant to propofol sedation for same-visit bidirectional endoscopy:
protocol for a multicenter randomized controlled trial [J]. Int J Gen
Med,2022,15:4733-4740. doi: 10.2147/1JGM. S362823.

[16] Hosseinzadeh H, Eidy M, Golzari SE, et al. Hemodynamic stability
during induction of anesthesia in elderly patients : propofol +
ketamine versus propofol + etomidate [J]. J Cardiovasc Thorac Res,
2013,5(2):51-54. doi: 10. 5681/jevtr. 2013. 011.

[17] &5, Bl . y- 2 T B AE R GUOE R 25 K FEHU AR AR
AR gt e ()], [ BRI 5 A IR AR, 2021, 42(3) : 325-328.
doi: 10. 3760/cma. j. cn321761-20200915-00441.

[18] Afistiy , bk, 3k 1,55 . & NR1IEIEA NMDA 32 (6B Ji i
R B G P PR LD ). v AR R S 2 L 2020, 40(10)
1242-1245. doi: 10. 3760/cma. j. cn131073. 20200714. 00804.

(%A B



