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Abstract

Adolescent idiopathic scoliosis (AIS) is a common developmental disorder of the spine that mainly
affects adolescents during adolescence, resulting in abnormal curvature and rotation of the spine
in three-dimensional space. With the advancement of medical technology, scoliosis correction sur-
gery has become the main treatment method for severe scoliosis. However, the complexity of this
type of surgery places high demands on anesthesia management. This article reviews the latest ad-
vances in anesthesia for AIS surgery, including the selection of anesthesia methods, the application
of neuroelectrophysiological monitoring, multimodal analgesia strategies, and ultrasound-guided
nerve block techniques. Individualized anesthesia risk assessment and accurate anesthesia plan
formulation can effectively reduce the incidence of intraoperative complications and ensure the
safety and comfort of patients. In addition, the introduction of artificial intelligence and new moni-
toring technologies has provided new possibilities for anesthesia management, further improving
the safety and effectiveness of anesthesia. Despite this, AIS surgical anesthesia still faces challenges,
and future research should continue to focus on these areas to promote the development of anes-
thesiology and improve the quality of postoperative recovery of patients.
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1. 3]

/b R M RN (Adolescent Idiopathic Scoliosis, AIS)&—fh & ZEfEF RN E 28 H K&
Pgg s FLRFAE A REAE = 4 2 (8]t AN X BRI 25 R e 5 [1] [2] - 3% — 0 AV 52 ) 58 2 1) A WLRD £ 447
A, HATREFBUTERMR ., LM T RERERS, T R S B A B A R (3] BEE BRI ROR
PIARWTHED, AN AR O SCNEIT BN ) R B F B [4]. 28T, XRFAREA R A,
SRR B4R T R SR . FARIEHE R EEUN, W REREZ BRI IE, BEFRET
£ 12~18 %, AEFRAR MR, RRIBE IR 589 225 [5] [6]. 1% Gt BRIV 77 12 A LA 56 46 2 BLARH A I 4 1
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KPR FE IR0 BRI 26 40 2 REE BV AE ], AT~ A [ R R R R B, Gy S0k 5 /4 B8 5 Rk
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2. REERARTIREHR
2.1. BAFERFREEEMOEIEFROMRESZ

SRR R NER AL M (AIS)FR IE T AR IR A 4 5 RIS Al BRIBE AN 215 BRI, 4 BF BRI K]
Re T HINLARES . SEBUARE R, b8 E BRI R BULAR G, B 2R EERIETARICH, (H
WAAERBAT A ACH . BRIIREEXEE . S EREA RIS RIR, BT S E2[12]. PRI P FH 2R
AL SR I TR [ 5, 4 B RIE FT LA 2497 1 2 SR AL RS B0 PR BP0, RAIE T AR
VAT o o 220 i JOR IS 7 O HE 10 LR A8 R AR ) AR e PR LIS I, 5 5E S8 v 7 H URF I 345 [13]
AR EORIE I B 5 2RI 7 7%, BE— 200 o RRIEAR T

2.2. HIZHEETBNSET

TET /DR BB FENNN (AIS) T ARIAETT 1, 4 4E B A= 3L I (Neuromonitoring) 4 F 24 AT
BFRPIE ZEMIRERLE 2 —[14] X ARBE IR BN F AL AR P AW AL B I ThagR i,
X TR A 5 9 245005 M D% 0 I R LA B R [15] 0 A AR B 0 3 R P R A R R . R
R HAL(SSEP)FIZ 8155 & HLAL(MEP) . SSEP =k W5 B A2 I ThEe, 1T MEP SIS shk4s, —#F ik
BPRAE T XA BE AT G A eI LA VA [16] . FERREEAE LR, G mT LU A W 6 5 K FLAL (BAEP) SR
WA 55 i i A 2 BRI T T R [17] o {6 FH Ao 28 o A 380 100 00 o JRR I 7 ¥ PR B AR H T RS BR EER, RS T
AR 250 #0E F T 75 BT RS 2 AR TR . DAAS BRI 1], 396 3% (%) BRI 245 40 % e A% SHfe it
AR AL PRI AR 5t 10 75 SR 5 565 Aot 28 M 000 A 42 - 4R 1) de /N [18] 85 P 10 BRI 7 S8 A A s 1) {66 FH ¢ 2 sl RS
e 4o 22 AR B S (R 240, G R T JRRIE 24 W A FH R4 I AE IR B, BRSO 4% 1) R 24 4 2.
HAEH[19]. BEAk, 2 v AR 2R I T TR AT A B S by S i, dn SR U B ek 22 D R AT AT 5O, BRI
AN A= RS S RIR B NS il X AT BEALHE OB FRERAE . AR AL, RAL R A H A A 3 S
K, B VR B BRIV LR BE AT N B ARIR o XSS BE A B T B IR 5 B R A 22 D R BRI IR KU, AT 53
AREER . L, M2 i AR B PR T /D AR RS R O T AR AN 5 4% G )RR B SR A G, 0 HE
BT BTG ARFIEARGIE, R T BEHENFRZ MY A X TR AW & R,
FUAE AR B A T AR BRI T b R A TR N B 1 A £

3. HRETERR
3.1 RN

FET AR AR O™ (AIS) P ARAR B A, PR A A A MR 1 R BE AL AR 70 [20]. 9 1A 2L
TRl R B T e R IR A, 2RV SN C RO BT VR . X SR AR OAE T S R
MIBUR B AR B CR [R>S R 25 M @A I [21] -

K HEBER(IV-PCA) ik B FBUR & —Fh So VR B AR B S A i 00 B P B 21 i 77 X
AT I 2 EIE R GE, B W DRI BAT IR 45 20, M4ERF RS E I BUR KT XA
Triddeim AR A AR, W T EURAYI S, BEREA RO R BUR A e, ORGSR T
iod FEE JRRIE 1 XSz [22]

JRER R ZG IR =) PRI 245 00 R A R 25 B E AR X, T AR JE P Pl ) — A 71X
Pl AR R AR bl > T AR ER AL A S IR, AT o S8 B AR I P 403) . I EL AT BAysl /st R Gk
BUR 2 KR A[23]

PREFRREEOR A 22 B RO IE S FELIT AR 5 5 AR 22 R G2 P ) A ok SEBL BURIRCR [24] . FIHIRPZE
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BB, R DAEARE M B AR PRSI B 00N, A3 Rz b B S sl X S i . XA VAR AIS FRJA
P ) P OO AT 28 BN E W] AR T TR SIS E #h 4 B8 4%, 3 B A BT I R [25] o
A BRSNS IS AE T BTk DA AN TS, BRARZG AR SCRIE P RIS, SR it 4 i v 2
IR o RAP R PR AP B 0 R RS FNE B AT e I R R B e B A A
BOR . BEEPORE BEARIAWIHED , RKRWTREA T 2 QIR EUR T KB G A BIIRR 2, O AIS R
BB TRAE IR A BRI T 156

3.2. BESISTHEHEY

P GG Ao 4 R TR R A PR A ORS8RI 22, R 25 v 1 R PR A 1 A 22 4
P, BOVBUACREERHA AT TR, $5lE T 2R HAmE B, 0 DR R A T R [26] -
ARG T A% GARMBE A DA R AT i, SO VR R AR S SIS B A PR B U 42 B AT SR B o
AN ER BRI 1) 70 AT AT Db DR R A R B e BELA BT 3 AL RS AR 25 B0, B 51 3 T RO R
A R, > TR AEIVER, (2t 7B AR REKEZ[27]. RIS >
TARJBEIFFAER AR, 038 7B WE R, A SORIEE Dk, FAEARRIBRIESE B 1 A G Tt
K N

4. FREEMEVEMESEE
4.1, ME{L XSG

FEH DR AN D (AIS) T AR, MAL IR S PG B R EZ, AIS B3 BPAAERE .. I
MR ARG H AT I T BEAR A SR A, THT I 25 b RIS X2 [28] 0 Ry W E S 0 BRI X J5E , I L s
AR X 5 fls RIS, AT BE e R 2570 10 3 AR [29] . P B FEASTE TR e s, 52 Rk D g,
BT AR PRI X [30] . MU R GE R, WER T AL, SRR Tk A e e, IXAE 4 B R
WErb JCONEEEE, KON BRI 2590 T RE MR i, AN RPN o Do MfUE D REAR AL, AL AL XS ML)
J38, AT RERCMA MBS, JCHAEAFAE AL PRI (U0 MRS AE) I, SO AR KU [31]. PR, AIS
BHEAET RN HAT 21 I PORIEAL , G045 SR . AR M 2 S BRI D RE X, O LTI X
LR o TX VYA 35 B PRI 5 A ) R 38 PR BRI 7 S AN Bl 5 ARSI B S, 0 R TR 22 e I O/ IR IR IR o

4.2. F5AERREESRRE

BT ZE A VA SR MR L, B AT RO BRI T R . 1X — RIS & AEAR YR 3 B AR BRARAE L 7 5
TR BN R R, B EHIREEE 0. AMERREE 7 A AT DL B BRI ) 22 4 A 3%
e, R JERE SRS, Wb I RIE R R AE[32] . Bt B AT ST AR, BRI A RE Ik i
EIERIRIEEZGY) . FIEMG G, M S B R R SIUR
5. BIFIFARERE
5.1. ATE&ENMA

N LS BE (AN TE RIS, 1 7 IE7E IR R 8, U L7 R JRURS: F0 A AN 444k 77 Sl 52 7 T e WL
ELKHI7 71[33]. Sl A K B i, Al v DL H 5 BRI AH 5% 1 XUS: DRI, AT 35 B BRI [ A=
FARBIIEAT BRI RS TEE[34]. N T RS IEVR B BN RERF AR 2385 . RETVRAERS, SR EE
BAE, BER. Wl ZREERE, SEGEHETNFARXES:, 1EFREE T R P 6] e B R, RS S5 4
FEov B, — 7 @ S IR . MR B B XU S BOX S A iR (e, A RE YR E, B— 7|
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SHEMEMPIAG], AARFEFEER LRI R, R RIS, SR Uk — Ak
BRI EE S R AR SEVE SRR, SRRTPUE I RO AR WARGE AR P 5 OL A AR RERE ,  FEIC 2 B aUEU O
WEE RBRTE A, HERATIEENING TG, AIRBEEAR I, 207050 RISt . FEE LSS
S AR L2 I BRI AN EE D, AROR AL A2 BRI TS N2 R SEIN) 2, AT RE 2 PR e 88 A St ) R e S
o RRERK, Al [Vt — 20 5 PN 6 4 BRIV TS S ME RS EAL, $RTH IR (0 = A VE RN R o RIS,
Al SR KBS A HES AR AR AN R, BB BOR I R R I PR S8 B ) 42t [35]

5.2. FTYRREELE IR AR

0L BRI M I A (R R B JEE 2 B v 7 D SRR AR AE O ™ (AIS) TR IR BRI 2 a1k o XS OR
LR SEIN ML G F A B SR RRAR A PR D RESE, REME R B /L SR AL i M5 2, # BN
FET AR RE P S IO B, Sk i B v 46 7T DLSEEIN BRERCo 3L ML« SRR B AP AR
SERBEAETRARER, HAOR B 7RI 18] B AR e RAS[36] - BUAN, B BRI P2 s U 3 R e 0 3 ok 20 A i v
KI(EEG)(E 5, SR (It S HER I RRIFAR L VA, B AR PRI IR B e, AT B AR A A Y U2 [37] - 4
2 B EOR P B Y AIS FARIRAE 7 H B SCRE . 8 I S S A 5 5 L6 (SSEP) Mz 51 175 K
HUAZ(MEP), JRRIFEER A T DA R R B D RE R AAL, TRGHCR I i, PRI 22 45477 (0 XUz [38] . BEE IX
SO R I BRI AW P RIS, AIS TR RRIE B A2 A5 SN 2 A 2%, #E— PR THEE IR
Ja R R AN R o RK, G N TR REMUR B 2047, I 28 T BORA B SE B S A REAL IR BRI A 2
HEBD BRI A B A T o

6. &t

B R R AL AN (AIS) T AR B FRIK A BRI AR RS 1 R R, BEAE BT EOR BAN I 5] AR
HYs RIS A 22 SR AT AR B 1 AR T o AN A PO JRRIRE IR 1P fli RS THE ) JRR e S £k 15 R e 2 2
i MR A 6 ) LA DU R R EE PRI T3 58 AT B AR R O SORE R A 2R o el 2R PR I BOR ( 12
FIRF ARG T L (P22 ThREPPAG, iR 7 EH AT AR M e 4. WHh, 2RV A S
1% TR ORI SE &, BEUGE TR ARE R, (2t TR RIERE . N TR RERHHR
BORBIRIN BRI DR TN A A7 S E SR A4 1B AT RETE, ARORA B itk — 2D S TH R B A
HEPEAIRR . RGN, AIS FARRRIEA e 1 2 Bdie, B4 S fn 14885 AN [ R SO ORI Bi L ey 2 30f 75
AR R VR IR AR BRE S o R, ROR AT FU N 4K B2 5GTE IR SL A0k, DAHESN BRI A Rt — 20 R e
BOR T D SERF R MERAE I Y BB E T AP 22 5HIE.

SE

[1] Marya, S., Tambe, A.D., Millner, P.A. and Tsirikos, A.l. (2022) Adolescent Idiopathic Scoliosis: A Review of Aetiolog-
ical Theories of a Multi-Factorial Disease. The Bone & Joint Journal, 104, 915-921.
https://doi.org/10.1302/0301-620x.104b8.bjj-2021-1638.r1

[2] Qi, X., Peng, C., Fu, P., Zhu, A. and Jiao, W. (2023) Correlation between Physical Activity and Adolescent Idiopathic
Scoliosis: A Systematic Review. BMC Musculoskeletal Disorders, 24, Article No. 978.
https://doi.org/10.1186/s12891-023-07114-1

[3] Almahmoud, O.H., Baniodeh, B., Musleh, R., Asmar, S., Zyada, M. and Qattousah, H. (2023) Overview of Adolescent
Idiopathic Scoliosis and Associated Factors: A Scoping Review. International Journal of Adolescent Medicine and
Health, 35, 437-441. https://doi.org/10.1515/ijamh-2023-0166

[4] Gamiz-Bermldez, F., Obrero-Gaitan, E., Zagalaz-Anula, N. and Lomas-Vega, R. (2021) Corrective Exercise-Based
Therapy for Adolescent Idiopathic Scoliosis: Systematic Review and Meta-Analysis. Clinical Rehabilitation, 36, 597-
608. https://doi.org/10.1177/02692155211070452

[5] Lee, C.S., Merchant, S. and Chidambaran, V. (2020) Postoperative Pain Management in Pediatric Spinal Fusion Surgery

DOI: 10.12677/acm.2025.151192 1438 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.151192
https://doi.org/10.1302/0301-620x.104b8.bjj-2021-1638.r1
https://doi.org/10.1186/s12891-023-07114-1
https://doi.org/10.1515/ijamh-2023-0166
https://doi.org/10.1177/02692155211070452

HAREAR « JKHE, Bk « R

(6]

[7]
(8]

(9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]

for Idiopathic Scoliosis. Pediatric Drugs, 22, 575-601. https://doi.org/10.1007/s40272-020-00423-1

Changoor, S., Giakas, A., Sacks, K., Asma, A., Lang, R.S., Yorgova, P., etal. (2023) The Role of Liposomal Bupivacaine
in Multimodal Pain Management Following Posterior Spinal Fusion for Adolescent Idiopathic Scoliosis: Faster and Far-
ther with Less Opioids. Spine, 49, E11-E16. https://doi.org/10.1097/brs.0000000000004702

Ghatol, D. and Widrich, J. (2024) Intraoperative Neurophysiological Monitoring. StatPearls.

Schlaeppi, J., Schreen, R., Seidel, K. and Pollo, C. (2023) Intraoperative Neurophysiological Monitoring during Spinal
Cord Stimulation Surgery: A Systematic Review. Neuromodulation: Technology at the Neural Interface, 26, 1319-1327.
https://doi.org/10.1016/j.neurom.2023.06.010

Chen, Y.K., Boden, K.A. and Schreiber, K.L. (2021) The Role of Regional Anaesthesia and Multimodal Analgesia in
the Prevention of Chronic Postoperative Pain: A Narrative Review. Anaesthesia, 76, 8-17.
https://doi.org/10.1111/anae.15256

Bowness, J. and Taylor, A. (2020) Ultrasound-guided Regional Anaesthesia: Visualising the Nerve and Needle. In: Rea,
P., Ed., Biomedical Visualisation, Springer, 19-34. https://doi.org/10.1007/978-3-030-37639-0_2

O’Neill, A. and Lirk, P. (2022) Multimodal Analgesia. Anesthesiology Clinics, 40, 455-468.
https://doi.org/10.1016/j.anclin.2022.04.002

Li, Y., Hong, R.A., Robbins, C.B., Gibbons, K.M., Holman, A.E., Caird, M.S., et al. (2018) Intrathecal Morphine and
Oral Analgesics Provide Safe and Effective Pain Control after Posterior Spinal Fusion for Adolescent Idiopathic Scoliosis.
Spine, 43, E98-E104. https://doi.org/10.1097/brs.0000000000002245

Shah, S.A., Guidry, R., Kumar, A., White, T., King, A. and Heffernan, M.J. (2019) Current Trends in Pediatric Spine
Deformity Surgery: Multimodal Pain Management and Rapid Recovery. Global Spine Journal, 10, 346-352.
https://doi.org/10.1177/2192568219858308

Virk, S., Klamar, J., Beebe, A., Ghosh, D. and Samora, W. (2019) The Utility of Preoperative Neuromonitoring for
Adolescent Idiopathic Scoliosis. International Journal of Spine Surgery, 13, 317-320. https://doi.org/10.14444/6043

Chan, A., Banerjee, P., Lupu, C., Bishop, T., Bernard, J. and Lui, D. (2021) Surgeon-Directed Neuromonitoring in Ad-
olescent Spinal Deformity Surgery Safely Assesses Neurological Function. Cureus, 13, €19843.
https://doi.org/10.7759/cureus.19843

Huang, S., Qi, H., Liu, J,, Li, J., Huang, Y. and Xiang, L. (2016) Alarm Value of Somatosensory Evoked Potential in
Idiopathic Scoliosis Surgery. World Neurosurgery, 92, 397-401. https://doi.org/10.1016/j.wneu.2016.05.054

Nassef, M., Splinter, W., Lidster, N., Al-Kalbani, A., Nashed, A., llton, S., et al. (2021) Intraoperative Neurophysiologic
Monitoring in Idiopathic Scoliosis Surgery: A Retrospective Observational Study of New Neurologic Deficits. Canadian
Journal of Anesthesia/Journal canadien d’anesthésie, 68, 477-484. https://doi.org/10.1007/s12630-020-01898-9

Higgs, M., Hackworth, R.J., John, K., Riffenburgh, R., Tomlin, J. and Wamsley, B. (2017) The Intraoperative Effect of
Methadone on Somatosensory Evoked Potentials. Journal of Neurosurgical Anesthesiology, 29, 168-174.
https://doi.org/10.1097/ana.0000000000000265

Benuska, J., Plisova, M., Zabka, M., Horvath, J., Tisovsky, P. and Novorolsky, K. (2019) The Influence of Anesthesia
on Intraoperative Neurophysiological Monitoring during Spinal Surgeries. Bratislava Medical Journal, 120, 794-801.
https://doi.org/10.4149/bll_2019 133

Ahdoot, E.S., Fan, J. and Aminian, A. (2021) Rapid Recovery Pathway for Postoperative Treatment of Adolescent Idio-
pathic Scoliosis. JAAOS: Global Research and Reviews, 5, €20.00220. https://doi.org/10.5435/jaaosglobal-d-20-00220

Blanco, J.S., Perlman, S.L., Cha, H.S. and Delpizzo, K. (2013) Multimodal Pain Management after Spinal Surgery for
Adolescent Idiopathic Scoliosis. Orthopedics, 36, 33-35. https://doi.org/10.3928/01477447-20130122-55

Colon, L.F., Powell, C., Wilson, A., Burgan, T. and Quigley, R. (2022) Rapid Recovery Pathway without Epidural Cath-
eter Analgesia for Surgical Treatment of Adolescent Idiopathic Scoliosis: A Comparative Study. Spine Deformity, 11,
373-381. https://doi.org/10.1007/s43390-022-00587-5

Stondell, C. and Roberto, R. (2022) Erector Spinae Plane Blocks with Liposomal Bupivacaine for Pediatric Scoliosis
Surgery. JAAOS: Global Research and Reviews, 6, €21.00272. https://doi.org/10.5435/jaaosglobal-d-21-00272
Doherty, T.M., Zhang, A., Spivak, A., Kiley, E., DelBello, D., Abramowicz, A.E., et al. (2024) Feasibility and Analgesic
Efficacy of Thoracolumbar Dorsal Ramus Nerve Block Using Multiorifice Pain Catheters for Scoliosis Surgery: A Pro-
spective Cohort Study. International Journal of Spine Surgery, 18, 329-335. https://doi.org/10.14444/8601

Ren, Y., Gao, J., Nie, X., Hua, L., Zheng, T., Guo, D., et al. (2024) Bilateral Ultrasound-Guided Erector Spinae Plane
Block for Postoperative Analgesia in Paediatric Idiopathic Scoliosis Patients Undergoing Posterior Spine Fusion Surgery:
A Randomized Controlled Trial. European Spine Journal, 33, 3823-3832. https://doi.org/10.1007/s00586-024-08457-6
Gao, J., Ren, Y. and Guo, D. (2024) The Effect of Bilateral Ultrasound-Guided Erector Spinae Plane Block on Postop-
erative Pain Control in Idiopathic Scoliosis Patients Undergoing Posterior Spine Fusion Surgery: Study Protocol of a

DOI: 10.12677/acm.2025.151192 1439 Il R 125 23k i


https://doi.org/10.12677/acm.2025.151192
https://doi.org/10.1007/s40272-020-00423-1
https://doi.org/10.1097/brs.0000000000004702
https://doi.org/10.1016/j.neurom.2023.06.010
https://doi.org/10.1111/anae.15256
https://doi.org/10.1007/978-3-030-37639-0_2
https://doi.org/10.1016/j.anclin.2022.04.002
https://doi.org/10.1097/brs.0000000000002245
https://doi.org/10.1177/2192568219858308
https://doi.org/10.14444/6043
https://doi.org/10.7759/cureus.19843
https://doi.org/10.1016/j.wneu.2016.05.054
https://doi.org/10.1007/s12630-020-01898-9
https://doi.org/10.1097/ana.0000000000000265
https://doi.org/10.4149/bll_2019_133
https://doi.org/10.5435/jaaosglobal-d-20-00220
https://doi.org/10.3928/01477447-20130122-55
https://doi.org/10.1007/s43390-022-00587-5
https://doi.org/10.5435/jaaosglobal-d-21-00272
https://doi.org/10.14444/8601
https://doi.org/10.1007/s00586-024-08457-6

HARKEAR « JSLHE, BRit - 3

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

Randomized Controlled Trial. Trials, 25, Article No. 498. https://doi.org/10.1186/s13063-024-08331-2

Domagalska, M., Ciftsi, B., Janusz, P., Reysner, T., Daroszewski, P., Kowalski, G., et al. (2024) Effectiveness of the
Bilateral and Bilevel Erector Spinae Plane Block (ESPB) in Pediatric Idiopathic Scoliosis Surgery: A Randomized, Dou-
ble-Blinded, Controlled Trial. Journal of Pediatric Orthopaedics, 44, e634-e640.
https://doi.org/10.1097/bpo.0000000000002707

Hammon, D.E., Chidambaran, V., Templeton, T.W. and Pestieau, S.R. (2023) Error Traps and Preventative Strategies
for Adolescent Idiopathic Scoliosis Spinal Surgery. Pediatric Anesthesia, 33, 894-904.
https://doi.org/10.1111/pan.14735

Del Buono, R., Pascarella, G., Costa, F., Terranova, G., Leoni, M.L., Barbara, E., et al. (2021) Predicting Difficult Spinal
Anesthesia: Development of a Neuraxial Block Assessment Score. Minerva Anestesiologica, 87, 648-654.
https://doi.org/10.23736/s0375-9393.20.14892-2

Sutton, V.R. and Van den Veyver, |.B. (1993) Aicardi Syndrome. In: Adam, M.P., Feldman, J. and Mirzaa, G.M., et al.,
Eds., Genereviews, University of Washington, 901-904.

Taniguchi, Y., Takeda, N., Inuzuka, R., Matsubayashi, Y., Kato, S., Doi, T., et al. (2021) Impact of Pathogenicfbnlvar-
iant Types on the Development of Severe Scoliosis in Patients with Marfan Syndrome. Journal of Medical Genetics, 60,
74-80. https://doi.org/10.1136/jmedgenet-2021-108186

Fogagnolo, A., Montanaro, F., Al-Husinat, L., Turrini, C., Rauseo, M., Mirabella, L., et al. (2021) Management of In-
traoperative Mechanical Ventilation to Prevent Postoperative Complications after General Anesthesia: A Narrative Re-
view. Journal of Clinical Medicine, 10, Article 2656. https://doi.org/10.3390/jcm10122656

Bellini, V., Valente, M., Gaddi, A.V., Pelosi, P. and Bignami, E. (2022) Artificial Intelligence and Telemedicine in
Anesthesia: Potential and Problems. Minerva Anestesiologica, 88, 729-734.
https://doi.org/10.23736/s0375-9393.21.16241-8

Lopes, S., Rocha, G. and Guimardes-Pereira, L. (2023) Artificial Intelligence and Its Clinical Application in Anesthesi-
ology: A Systematic Review. Journal of Clinical Monitoring and Computing, 38, 247-259.
https://doi.org/10.1007/s10877-023-01088-0

Singhal, M., Gupta, L. and Hirani, K. (2023) A Comprehensive Analysis and Review of Artificial Intelligence in Anaes-
thesia. Cureus, 15, e45038. https://doi.org/10.7759/cureus.45038

Gal, J.S., Curatolo, C.J., Zerillo, J., Hill, B., Lonner, B., Cuddihy, L.A., et al. (2017) Anesthetic Considerations for a
Novel Anterior Surgical Approach to Pediatric Scoliosis Correction. Pediatric Anesthesia, 27, 1028-1036.
https://doi.org/10.1111/pan.13216

Daroszewski, P., Garasz, A., Huber, J., Kaczmarek, K., Janusz, P., Gtéwka, P., et al. (2023) Update on the Neuromoni-
toring Procedures Applied during Surgeries of the Spine—Observational Study. Rheumatology, 61, 21-29.
https://doi.org/10.5114/reum/160209

Toleikis, J.R., Pace, C., Jahangiri, F.R., Hemmer, L.B. and Toleikis, S.C. (2024) Intraoperative Somatosensory Evoked
Potential (SEP) Monitoring: An Updated Position Statement by the American Society of Neurophysiological Monitoring.
Journal of Clinical Monitoring and Computing, 38, 1003-1042. https://doi.org/10.1007/s10877-024-01201-x

DOI: 10.12677/acm.2025.151192 1440 I IR 22 it g


https://doi.org/10.12677/acm.2025.151192
https://doi.org/10.1186/s13063-024-08331-2
https://doi.org/10.1097/bpo.0000000000002707
https://doi.org/10.1111/pan.14735
https://doi.org/10.23736/s0375-9393.20.14892-2
https://doi.org/10.1136/jmedgenet-2021-108186
https://doi.org/10.3390/jcm10122656
https://doi.org/10.23736/s0375-9393.21.16241-8
https://doi.org/10.1007/s10877-023-01088-0
https://doi.org/10.7759/cureus.45038
https://doi.org/10.1111/pan.13216
https://doi.org/10.5114/reum/160209
https://doi.org/10.1007/s10877-024-01201-x

	青少年特发性脊柱侧凸手术麻醉方法的现代进展与临床选择
	摘  要
	关键词
	Modern Advances and Clinical Options for Anesthesia Methods for Adolescent Idiopathic Scoliosis Surgery
	Abstract
	Keywords
	1. 引言
	2. 麻醉技术研究进展
	2.1. 青少年特发性脊柱侧凸矫正手术的麻醉方法
	2.2. 神经电生理监测

	3. 疼痛管理策略
	3.1. 多模式镇痛
	3.2. 超声引导下神经阻滞

	4. 麻醉风险评估与管理
	4.1. 个体化风险评估
	4.2. 精准麻醉策略

	5. 创新技术与展望
	5.1. 人工智能应用
	5.2. 新型麻醉监测技术

	6. 结论
	参考文献

