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Application of neural electrophysiological monitoring

in spinal orthopedic surgery

BB %

(P TR M R SR B B B AR /MR 210008 FE T )

doi: 10.3969/j.issn.1004-406X.2015.07.01
FE S %E S R741.04,R687.3 HEKFRIRAS :C X EHS :1004-406X(2015)-07-0577-03

ERBENIRBHARA T AWEZREFAEZFEIFELEDEG R TFHRMEZ— X FRH kIR
R AR ARG R AN 2 R G KRR R A 0.25%~3.2%!", o G b W S B b 2R VR A A
TH T R OGAY 2 R G IR R IR R R H 0%~1T%2, de AT BB EH P BT R P B AP B e M E R 2T
BEREHEZREZ A2 AR B NE RKGEBRENZ AL B ARE T S TAALR AT B,
A BN E ZRENE ARG T ENR, RPAZ 8 A2 BN (intraoperative neurophysiological
monitoring, IOM)# R & & H A AL HE R P B AP 2R ERF A REZ T %,

a7, EABISHSH KPR mMe4ir 28 A8 B nH K ai, KRR LHL L IL (so-
matosensory evoked potentials,SEP) . i& 3 # & w12 (motor evoked potentials, MEP), WL ] (elec-
tromyogram,EMG), REBMBEAR AL AFCHEACEFALEMNEE, RAREF KT EAMT R
89 R R AR 6 A AE K AR A B IR K ANME | R K FRE MU AR GE JE ) 69 A R A A d b

19784 Engler # &4 SEP # K & JA T A A sMHF K ¥, 1993 4 Epstein <5 18 i 2 JAF 70 2 I &
SEP M40 % & K Jg 9w LK% & 3K 3.7%, @ R P SEP Ml eg & H K K 1 6 & AR, BRI Fe
W a2 SEP Maml 69 £ Z I 4547, B FFINE SEP Kt F KA id 50%F () K 238 KA iE 10%8p ik 3]
RPRERFEY, EEKRER T, & T SEP A Z1E R & Mm-F3e4 R SEP K A K AHA — <
REW K, B, EHINA SEP ¢k td TALAE 30% A W A B 0k 3, %A id 30%8 0 B F K 4o
Rk S EARAR AL 50%, MR T A Z RALEMA SRR TN TR,

%I AR % FIHE E AL G A2 SEP #4908 T AL, de BN BB 7T 530 SEP 7% 18 91 B AR & 1k 2 e
K, B b BUR R A H RO B AR BN R B R R T I 1°C, SR A F AR AY 269 45 5 a6 3R 5%
Fo 15%0, B R B R F B F R PIRRE T ;T IRE G BAK T 64 5] A2 SEP MK 48 o9 3 47 B8 12 —
FERA G| A BRI T b F WA RT DA A LR B & T 38 -3 & ok S0 34 3]0 & &
R, %9, SEP R Ak W ARG & o9 AT R AR B B R AR AT A RE AT R 8912 S AE S A B B AT A AL
Woml | Kk iR B AT AR AR B ARG R RIEBE F R GBI ARET, ERFMA LA L
33000 41 A4 F K EH O R BRILAE PRI, 28% AP 2 F R EF R AR F L B BRE, Xy
SEP& T % % L ATAR ZARAE 3, A7 ZAR B 8k Z SR M Ao 4 M | Mo B R B A B8 AP 22 45 45 69 B 18] 4L 4%
MEP # & % 16min, B, E K &R F 45 % MEP R 30l A5 A 22 6912 3) ) 4k 09 7 BHH

*FF MEP, %% A 692 2 LA L E 4 MEP, B A MEP #9475/ £ 58 =4 . (1)“27 K"K
BN (2) kAR AR (3)BIMAAREY, R P AR RARER AR AT 2 A TEFR 4R AE, R A % MEP &
HFHERARTREHEF AR, ST RP— @B 2540 REER P AFLAR S FHRE
#9315 3h 2 AL E AF , Langeloo 53Rt 9 R M@ AT R AR £V 6 KPR 1 K9 M HE K 80%AL A A b AL

FE—EEE N B (1960-) , EALEIN, B8z, WA 00 W58 05 [ B HEAN R
HL35 £ (025)83304616-61012  E—mail : scoliosis2002@sina.com



578 P E R R A A 2015 AEES 25 5 T W1 Chinese Journal of Spine and Spinal Cord,2015,V0l.25,No.7

Ffil iE 142 4] B F 6 B R AL AR ARG R AU A 100%, 4F F A 91%,

FATVIE N R P R A 8 kv AR e BF MEP 9k 78 42 B 18] 1 & B AR AR 1T 50% A 2 R &, 9k 4 KA
i 8O%AHIREL  de RA A RIBIE | B AR Ao AR AR — OME ) T ALA B B e R A RRE
R L B AR k08 IRk BARAR L 50%, BB R Bt — T AL N R TRTRREAAZHRE
do RE A A RRGBE | R AT AT R] 1 4 B AR AR i 0%, 48 AR T ALt LAY 2 4R F L B ARk HL MEP M 4k
PPEY AR BRiZ )1 TR R A RRRE 2 E LB SEP £,5 SEP FHEMBA RKES L AKFLE XX
Ak A4 T K694 & & %o 5F 22 e

EH KA R P 428 SEP .MEP 34 EMG # % 85 X W5l 7 ik 4k 48 A s £ LT T Ay 2 7 4k
a9 Bl Sk AR E % A X WS A A AR O B SOR P g AR ) 100%, 4F M A 85%IM, B B A F
AR o, SEP 89 8B A 52% , 45 571 100% ; MEP 89 8L A 100% , 4F 51 4 100% ; EMG #9824 A
46% , 45 A 73%9 ) B b R AR T R P X a9 Bl 7 ik & VA MEP 4 £ SEP A= EMG # % , J28%
I F R e Bl A AP 2 AR Ak Bl A £ £ B4R SE SEP Shm EMG 89 BE A S5 ] | 3 05 ] g A b A 90%
A 99.7%19 ) WA T RRAMEF R P, AR & RIRE R EMG RIS 3 ARSRATAE B R T F AU 5 AR
IR0 F PP S ok e & <10mA 3t At 5] EMG R ot 2 = AE 3 AR SR4T & F Al AR 5 A%
B, E BT AE S ARSEATIE R % R B 10~20mA Z H B 3] 8 EMG %R ® &% 08 Af ik
AR A IAME B ARIRAT R F oA 5 AR L % A% B 5>20mA A 451 E EMG 51 B, 32 A 3 AR
ATAZ TAE G AR R A, RERAT AT AME S ARBRATILE |

o AT F) B A LE R Ath AP 2 A BN R A TR IRT S R I Ia M ey b & 22 ) 25 Rk, KA
BiZEE— 2T RAATEETFN, AA,BRRALRELREL B, LR HREFRREFN I A,
BAEBEMNBEERY RERZAA AR ZRE,FR, AZEBEREERFFTEFABRELEALX, R
W T A R ERRNRBERE,;, RE, ANELEFRKEEREE &3 47 R0 A 2060 P8 4
EL208

Rpib b A2 B0 S E RN B EHFYRGL&ERT2— HARHEEGE L, 2009 4,
£ B A AEM & F A (SRS) B 43K SRS & R A & “H AL H R b ib 2 b 4 22 W) @4k E 9 7T A 2L
Wl A sE 5 My fe o g0y TR AR A B ATAR S R e L & Hk , m RATH TR — ALK LR S
HBFRIEFAAZMEGREALRS A B MR T AR E  defT X 45X AR5 £ 2 A28
AU LR RILT T B HE GG H BERAE T E L, RBLEE AL B AP 2 4R E 5% ) 49 = 3
PO A, o RAPZ B AR BNZ T RRAEAMEATLER, LEZRREEA BRFHAATiRRERLGZ
DR EAMBEM T ERA T HERIRER T, BAZ AR BNEZT AFSE R FTREK, TR
KB TR W AR R T AR R S R E

Je R R PAVZ G AR B NRFHRANZRE LA EZ G T LEASE(MAP) AN E &
UFEORERIRERE, — LR X EH A2 A WG R ZIL AR T M AT B, vk B
RIETRM ) B S BPANT R B T, T AR AR AR AL AT Y KRR, R ERE BAY 2w A 3 o 47
REAFAMEE , B ERFAEREGHEATEIRABE A LETHRY CTREAHETENDZ
FRNMEE , maF THAMNAE G420 A B4 A M 0 TR G NEE, Re £ FWivE
W, & 2 W5 R 34T RAS B E ak A

S % Lk

1. Bridwell KH, Lenke LG, Baldus C, et al. Major intraoperative neurologic deficits in pediatric and adult spinal deformity patients:
incidence and etiology at one institution[]J]. Spine, 1998, 23(3): 324-331.

2. Herring JA, Wenger DR. Segmental spinal instrumentation: a preliminary report of 40 consecutive cases[J]. Spine, 1982, 7(3): 285-
298.

3. Epstein NE, Danto J, Nardi D. Evaluation of intraoperative somatosensory—evoked potential monitoring during 100 cervical operations
[J]. Spine, 1993, 18(6): 737-747.

4. Devlin V], Anderson PA, Schwartz DM, et al. Intraoperative neurophysiologic monitoring: focus on cervical myelopathy and related



of A HA A 2 R 2015 4E5E 25 B85 T Chinese Journal of Spine and Spinal Cord ,2015,Vo0l.25,No.7 579

issues[J]. Spine J, 2006, 6(6 Suppl): S212-224.

5. Banoub M, Tetlaff JE, Schubert A. Pharmacologic and physiologic influences affecting sensory evoked potentials[J]. Anesthesiolgy,
2003, 99(3): 716-737.

6. Lilibrand AS, Schwartz DM, Scthuraman V, et al. Comparison of transeranial electric motor and somatosensory evoked potential moni-
toring during cervical spine surgery[J]. Bone Joint Surg Am, 2004, 86(6): 124-1253.

7. Cohen D, Cuffin BN. Developing a more focal magnetic stimulator(Part 1): some basic principles[J]. J Clin Neurophysiol, 1991, 8(1):
102-111.

8. Herdmann J, Lumenta CB, Huse KOW. Magnetic stimulation for monitoring motor pathways in spinal procedures[]]. Spine, 1993, 18
(5): 551-559.

9. Deletis V, Isgum V, Amassin VE. Neurophysiological mechanism underlying motor evoked potentials in anesthetized humans[]J]. Clin
Neurophysiol, 2001, 112(3): 438-444.

10. Langeloo DD, Lelivelt A, Louis Journée H, et al. Transcranial electrical motor—evoked potential monitoring during surgery for spinal
deformity: a study of 145 patients[J]. Spine, 2003, 28(10): 1043-1050.

11. Azabou E, Manel V, Abelin—Genevois K, et al. Predicting intraoperative feasibility of combined TES-mMEP and ¢SSEP monitoring
during scoliosis surgery based on preoperative neurophysiological assessment[J]. Spine J, 2014, 14(7): 1214-1220.

12. Bhagat S, Durst A, Grover H, et al. An evaluation of multimodal spinal cord monitoring in scoliosis surgery: a single centre experi-
ence of 354 operations[J]. Eur Spine, 2015, [Epub ahead of print]. DOI:10.1007/s00586-015-3766-8.

13. Morris SAC, Marriott H, Walsh P, et al. The use of intra—operative monitoring during spinal deformity surgery[J]. Bone Joint J,
2014, 96-B(1): 29.

14. Gunnarsaon T, Krassioukov AV, Sarjeant R, et al. Real-time continuous intraoperative eleetromyographic and somatosensory evoked
potential recordings in spinal surgery: correlation of clinical and electrophysiologic findings in a prospecrive, consecutive series of
213 eases[J]. Spine, 2004, 29(6): 677-684.

15. Kelleher MO, TanG, Sarjeant R, et al. Predictive value of intraoperative neurophysiologieal monitoring during cervical spine surgery:
a prospective analysis of 1055 consecutive patients[J]. J Neurosurg Spine, 2008, 8(3): 215-221.

16. Sutter M, Eggspuehler A, Grob D, et al. Muhimodal intraoperative monitoring(MIOM) during 409 lumbosacral surgical procedures in
409 patients|J]. Eur Spine J, 2007, 16(Suppl 2): S221-228.

(Wi A 1:2015-05-11 & F H #]:2015-05-28)
(AL# PRE)

ey
SH R

o5 4 FEE B AR SR R 2y ) PR

AFRXFEZER(LMEZR)AZIIHAEAGE RAYLHKTF R B [2015-04-04—102( B )| “4 B #
MA ARSI AR HAF T IHT 2015 F 10 A 18~21 B £ B, 5 T I 85 B W A5 4 47 3%
Jo it E R ERTHR N EFHR IAHR INFHEFLERAAHERR, RRAZEFLESBREIR,E
EEMBE AR FRETEZDFLONBLEAUNRE AR SR AL A ESIE AH TR
TR RHINAE T AT AR P AR N AHMFREAEA TP EA ML AR EZHR
B8 o9 F KRG T7 RARAME R R SN 77 AR B A0 2 ShFHAR X 09 A Bk E B AME SR R R AR SRR R 0 A
BRE ARGk, R B IFAY Z I e A ARSI E A Rl R F T I A T RIERRAE, B AR
FRI0 L, FKBARLLEGHSF FIRERRTRRAUEEFZKEFARAR | £8 545,

1 A BB &M 52015 5 10 A 18 B~21 B, b ®w K F 5 = ERA#E,

2 ARF AR A E2015F 10 A 18 B, AR REASBE(LTRKFEFIHAN)

3. 5443 T 20154 10 A 1 8 47 = £ 2 Lubin301@163.com, B & # 3% . 15611908096, 15611908272,
010—82267350.,

4.5 94 A I EM 1200 54,2015 F 10 A 1 B A EM 1000 4 (VAL Zad ) A ) df B iC 3k . b
FRFHZERAZNA RS (), % 100191,





