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Relevant factors between operative procedure and positive findings of TES-MEP and CSEP monitoring during the
scoliotic surgery CHEN Yuguang* , WAN Yong, ZHENG Zhaomin, YANG Junlin, PENG Xinsheng, ZOU Xuenong, XIA
Jiehua, SHU Haihua, LI Fobao. * Department of Spinal Surgery, First Affiliated Hospital of Sun Yat-sen University, Guang-
zhou 510080, China

[ Abstract] Objective To investigate the relationship between the operative procedure and positive findings of TES-MEP and
CSEP during the scoliotic surgery. Methods From July 2006 to April 2009, 151 systemic patients were simultaneously moni-
tored for the TES-MEP responses on bilateral anterior tibial muscle and flexor hallucis brevis and the CSEP response on bilateral
posterior tibial muscle. According to the positive findings of TES-MEP and CSEP, the inappropriate operative maneuver was
recorded for the analysis. Results TES-MEP and CSEP recordings were 96. 7% and 96% , respectively. In this series, 27
positive in 25 cases occurred, excepted for 5 times with an unknown cause, the other 22 times were associated with the inappro-
priate operative maneuver. By correction of operative maneuver, 13 times were back to normal and 2 times close to normal in 15
times; however, 6 times were not able to normal and 1 time was no recovery by the use of pharmaceutical intervention and obser-
vation in 7 times. Conclusion The relevant factors of the positive TES-MEP and/or CSEP during the scoliotic surgery are
closely associated with the operative maneuver including pedicle drilling or pedicle screws placement, the correction of deformity
with the interval fixation, drawing close the two side of vertebral osteotomy during the process of vertebral osteotomy.
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complications
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Tab.1 Postoperative spinal cord function with intraoperative TES-MEP monitoring

ARIFizgae A5 S BE
1ts Motor function Sensory function
TES-MEP b — —
Cases fier ARG fi AREA
Agreement Disagreement Agreement Disagreement
HEl
l H. ﬁ 16 14 2 14 2
Positive
b ﬁ 130 130 0 126 4
Negative
ok
R 146 144 2 140 6
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Tab.2 Postoperative spinal cord function with Intraoperative CSEP monitoring
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HE S5 AREEFLEIRAT B A 5 W, b g B i ) 7 oy
W HE T, _ A = AR FLa R i s R ET B A, B
A B TES-MEP B 1 ¥k CSEP B 2 ¥ ,2 Fid
PEEPAYE 2 WK,

N 8 SR ORI 7 WK TEE R R 5 MM 22k
FEFF SN R 45 I I, B L TES-MEP FH: 2
K CSEP [HME 3 ¥c,2 B iz 34 B 2 ¥k,

BT SR FIE 10 I, A B 5 ™ e
B Ty ~ L, 2B H#RE 27 6, Hd 4 WHEH#E
H S AR R rh, TR AR (B R EIRE S
ATEL i il A FEE 58 , Bl 1 3 TES-MEP 5% CSEP [H
PEA 2 Y53 U EETHESS P ok DA T B i 7 el FH
Jiz i 463 B 20 A5 JR A 11 1l , LAE TES-MEP  CSEP % 2
FREL A7 5 BAMESS 1 R 79 3 IRTE#R B T JE A S 4
A [ st HE B 2 gl A H o7 BE P

R EGFARBAEBEVIMECH 22 KT, 15 IR K
PR IE#5 it Herb 13 IR B IEH , KRG
PRADIRRIEH ;2 K AR, RIS A — i PEpl 22
RERRRT ., 7 IANE 29 T RIS, 6 IR Tig
SEARIL AR5 4G AR ISR B 43 LT AL/ B 5G
7 B AR R AR o SR BV 1 d ~ 3 A H B
WAL 51 RTCIRSE RS REREIN e, 6 A A JEAMSE

AN, SFAREEMETC M 5 H, 1 IR HRFEE
0.5 h 4E4%7E 70 mmHg/40 mmHg 7¢ A7, H 30 500
TES-MEP 44 , T+ % 14 min HZIKE ; 4 KN
AR A (H A TES-MEP FHYE 1 ¥k, CSEP FH: 3
W) FFEE 15 ~38 min 5 H KK, RJ5 & g
EH
3o i

P Y5 A U AR AR TR Y
JEEIFAAE ., BT CSEP ANBEH 4% W i iz 5 )
fig, ALK B PE I E , 3 JLAF [ 5h T J TES-MEP
FICSEP A Wy i T8 H ik 214 AFRLA
2006 4F 4 F R, ST R T I H R ER A

3] AR SE SR R TES-MEP | i 642 3h ) fiE
(1) RAJUE (100% ) A9 535 %0(0. 985 ) ¥IH i i T
CSEP(86.7% .0.829) ; #1Jz , CSEP FI|Wr - h& 8 vt T
BN RABUE (93.8% ) MZEFE%(0.915) ] &
T TES-MEP(77.8% £10.762) , T4 W i nizh
Ao 3 AR A BH PR AR B B e T B — D R R A
AR [l s B 2 B eR 7 B 2 A oA BB T
HYPIE A 1 BRI, Ft, TES-MEP 5
CSEP W44 HARSAF B AME | BCA W2 2 454
HNBFFEAR g BEAR R

A rp S I A W e S BT R R
R, RURR T FA i, 9Dl kk S B A 2 i &
4, Schwartz 2553 HRGE 1121 AR TR
U5 A HL A B 38 5], o 76. 3% 5 T AREBAEA
MK, AH 27 Wik KA, 22 K
(81.5% ) 5 NHIF-RIEAEA G, HGT-ARE U
I T T R
3.1 MESHRESFLARET & A

P T R 0 7 R %) T 5 AR 2 () 7 1)
AR AT RIHEAAR AR BE e i DA B b B ME BOHE = ARAR
N, DAEUCHE S AR IR ET B AJFIER S, RIR R ATk
30. 6% , & WA #1010 50 BORE 1Y & A R A
5.0% ~6.2% 7" R4S (A FHYERY 18.5% )
T, _MES AR B FL B R ET A B B & H A B
P HA 1 BIR)E CT 2R R ET 28 AMER 1T 7 1Y
NAIEE4 mm | ] Schwartz S DR ME 5 AR AT B
MR 54 BB B 0 % A ik 34. 5% , IR,
RIER T S AR CT, IE 50 P BeHE = MR A HEEF A
FAEFIRET B AR AN, C IR X LHLB M, S0
ACERLAT EMG W R A8 R0 0 /L mi ab G ME =5 4RI
ANWNIES .
3.2 [EE SRR IE

AR S R IR R R K
R G, AT A R, R R 2



BHEAMEF2RE,2010 4E 4 A 58 % 552 W J Spinal Surg, April 2010, Vol 8,No 2 -89

FE BB 50 A R DRI PR Sk 2% B2 1717 S0HE ] B gl B B
1 em, B H BRSO BoREss , 24 1E )5 0.5 h K&, A<
HE5T R TEERR Y J5 2 R EETT MR 4a B I 0, 7
U PR 25.9% ) HEERBAME , 17 Schwartz 255 4
R ARG MR 55.2% . HEiL, A 2EE A
BRI 52 R AR TS oA BR A, A
IS R A B A2 L A BB R AT O
T R4, R A ARE L BRI, R R P [ S R
(R T R ] 7 2 1 O XA 7, R B T v
I B4 0 1) IV T, e A5 e ik
B PR A
3.3 A R SR TR

EEHEE R EREL B, LR
RS — i A B A B R AR N12.9%
AT RS 32 B AR, 3 B (159.4% )
DR A B T S B R I B XU SR 4l . A4 e
Bt B 4 YRR T AR ERAE A AN T i il £ 5 A i
RVEsE HE B A B S BEPE 5 3 U DRMEAE P e Jik DA DX T
HH L B8 Y s v 2 A A P 1k i 5 | 75 % LA B
P PR T A FE S, 3 VR B & e 7 BH
PRI, SCHRAR A B BOE R B 0 B8 T N <4 em %
WA IR T o e R 22 1 B, LABH 1k SE T B LA
B B e e AN RE 5 R A B BE R Y L E R
IR BRI, DL TR SR BUA B4 5
BB TS W ST AR A BN
e A TC 1S BB RS R T

BEAR AR s & A Y SR O A S O PR
i RS IEFRHEEZG LD, RAHFREAE
TER 5 o, 1 IR IR AE 70 mmHg/40 mmHg 72
AT H BRI TES-MEP J§ 2%, £ Tt s il 5 B shik
. X, Schwartz 25 N R 3 Ik R <
65 mmHg i} 25 5 1 ¥ TES-MEP [H %, i A £E A
CSEP MU | s SUAE 2L BB 732 30 ik e
7E >65 mmHg, MRYEMEE T 3 4F 300 R HIHC G WP
SR, STt 4 ORR B RO WA Bl oy v S (R
2 W TFARBEA 2, 76 F AR M5 30 2%
SR PR 2 5t BRI | S it e e 1 ) e R R A
PR I T R 5 AR I 2% SRR B2 R T

3% 30 2 R A4 J5 1 — 15
5.
2 % x i

[1]  Taniguchi M, Cedzich C, Schramm J. Modification of cortical stimu-
lation for motor evoked potentials under general anesthesia: technical
description [J]. Neurosurgery, 1993, 32(2) :219 -226.

[2] Stephen JP, Sullivan MR, Hicks RS, et al. Cotrel-dubousset
instrumentation in children using simultaneous motor and somato-
sensory evoked potential monitoring [ J]. Spine( Phila Pa 1976) ,
1996, 21(21) :2450 —2457.

[3]  Schwartz DM, Auerbach JD, Dormans JP, et al. Neurophysiolo-
gical detection of impending spinal cord injury during scoliosis
surgery [ J ]. J Bone Joint Surg Am, 2007, 89 (11):
2440 —2449.

[4]  Pelosi L, Lamb J, Grevitt M, et al. Combined monitoring of
motor and somatosensory evoked potentials in orthopaedic spinal
surgery[ J]. Clin Neurophysio, 2002, 113(7) :1082 - 1091.

(5]  BRMOL, 2008, MK, . 28 Bus 3h i 4 i AL
SRR R AL AE AL Y TR P A MR B LR R Y
[J]. e RHea, 2009, 29(1) 227 -31.

(6] BR#OL, Z=0h0r, 2k, & FRERISBHER A T CSEP =%
UG T ARMKNEHHI]. FHEEZEIRE, 2006, 86
(27).1891 —1895

(7] JABEE. M ENEARLEN R FAR BRI M]. st b
el k22 R, 2005 180 - 192.

[8]  Fehlings MG ; Spine Focus Panel. Summary statement; the use of
methylprednisolone in acute spinal cord injury[J]. Spine ( Phila
Pa 1976) , 2001, 26 (24 Suppl) :S55.

[9] Luk KD, HuY, Wong YW, et al. Evaluation of various evoked
potential techniques for spinal cord monitoring during scoliosis
surgery [ J ]. Spine ( Phila Pa 1976 ), 2001, 26 (16):
1772 -1777.

[10]  Gertzbein SD, Robbins SE. Accuracy of pedicular screw placement
in vivo[ J]. Spine(Phila Pa 1976), 1990, 15(1) .11 —14.

[11] Cinotti G, Gumina S, Ripani M, et, al. Pedicle instrumentation
in the thoracic spine. A morphometric and cadaveric study for
placement of screws[ J]. Spine( Phila Pa 1976), 1999,24(2) .
114 -119.

[12] B3, F4&, kKNI, 55 B = A8RET e AN S /Y CT
PENLIY. T EE A2, 2005, 15(4) : 222 -224

(137 ®H5, 00, 4RI, 5. 75 D AE RO A8 25 i Ak A 5 AR
BT EAMMES R Z 2PN ()], P EFEEEREA R,
2006, 16(11) :820 —824.

[14]  OHEE. 2 FEE AR A AR S0 56T BE 52 IR I PRI
22[1]. hEAREBEZGE, 1997, 7(5) :196 - 198.

[15] SR, By, 2280, & BHHEIEF R MR 5% 5%
[J]. WEERZEE, 2005, 25(12) ;705 711,

( Wik H 1.2010 -01 - 04)
(A Hst T fF)



