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Effects of SEP and TES-MEP on the operation success rate and safety of patients with spinal surgery
RAO Shan-shan, XU Shuang, SHANG Hui  (Department of Spinal Surgery, Taihe Hospital of Shiyan,Shiyan Hubei 442000, China)

Abstract: Objective To investigate the success rate and safety of transcranial electrical stimulation motor evoked potentials ( TES-
MEP) and somatosensory evoked potential (SEP) in the monitor of the spinal operation. Methods A total of 98 patients with spinal surgery
in our hospital from December 2015 to December 2016 were selected and divided into observation group and control group according to the in-
traoperative monitoring method,49 cases in each group. SEP conbined with TES-MEP were used in the observation group,and SEP monitoring
was used in the control group. Intravenous anesthesia was used in all patients to observe and record the amplitude and latency of SEP and
TES-MEP. The results of the two groups were compared with those of the postoperative spinal motor and sensory function and the complica-
tions. Results The successful detection rate of the observation group and the control group were respectively 100% and 91. 84% , and the
difference was statistically significant( P <0.05). The sensitivity, specificity and Youden index of the spinal cord movement were significantly
higher in the observation group than those in the control group,the difference was not significant( P >0.05) . In addition, the sensitivity, spe-
cificity and Youden index of the sensory function were higher than those in the control group,and the differences were statistically significant
(P <0.05). There was no significant difference in postoperation complication between the two groups (P >0.05). Conclusion SEP com-
bined with TES-MEP in monitoring function changes of the spine during spinal surgery on sensitivity and specificity are higher than the SEP
monitoring,, which can accurately reflect the function of the spine in the operation state,and provide a good reference for surgery.

Keywords : somatosensory evoked potential ; transcranial electrical stimulation motor evoked potentials ; spinal surgery ;intraoperative mo-

nitoring ; spinal function

AT ARG R F A XS T AR Z —, AR b A
I FRE L S B E R T RE S B RE A AR
SEURH R AT EIE R L R ENR
THAE A B IR T 28 U A% R RO R A LR sl i
HLAZ i, A AR TR v 4 M D00 46 2 B 1) 722 A1
DU PTRE™ o B S 2 R 0k 2, 2 B 3 ]
YRAN A B3 & LV ( somatosensory evoked potential ,
SEP) /N RE 4% W M5 iz sh i 2 A 2, TE T AR i
F 2 W b B RO ARk [ AT R

[EETE] DA AR LRI IS (W201421T292)

22 i F, 3802 375 & FBL AV ( transcranial electrical stimu-
lation motor evoked potential, TES-MEP) i#47 A v W5 iy
(41 2 T 0 2 1 [ P 4 B SEP Al TES-MEP
WA WD A DGR I o ASHIFSE 3 1 X FR e a9 A
FAR HH JE1T SEP F1 TES-MEP B4 Wi, 4857 FoxT
AR s BRI REAY IR AR BTN, Bl AT o

1 AR5

INENYS <)
PEFFE 2015 4F 12 7 2 2016 4F 12 A AERBEHEATH



B F K% 2% JREG ANAT OPER SURG 2018,27(3)

http : //www. jjssxzz. cn 197

FEF AR 98 1], #e BEOR i W30 5 vk 0 S g 4
(SEP HX45 TES-MEP Wi ) F1%5 FEZ1 (SEP Wi ) ,
2 49 Bl WABRIE : OAR PR IR B R e 2 s QAR
P2 INREIEH o HEBRARUE : OB B F AR I A
VU iz 21 RS D) RE AT s @A K i FIA RIS s @A
BURETEZ Y s o W HRALR B 32 1], 2o 17 4515 A
18 ~67 %, F-1(27.36 +5.57) % s REjIZ W Jy e Rtk
AR 27 ], 5 LM AR A% 4 ), R R A
11 6], RIHPE B e e 7 6], SR A 1 30
B, 2 19 1] 4R 0% 19 ~ 69 %, F-14(28.26 +5.27) %5
ARHET2 W Ry J6 KA A 29 1], 5 B M A 48
3 ], R R PR R 10 5], BRI R 37 5 ™ B T
THl 2 HEHE MR A R RS I E XL
(P>0.05) , A Hot, ARWFIE A B B 42 PEZE 0
S, Hr g B A B s R & 15 .
1.2 ik

FTA BB YR T4 BRI, TR R rh R AR
DRI TR B o A H W I 7 32« X HR 4R ) SEP Wi
TR JEOBUAN S AR g 1 22 S A 4R e SRSk C3
F1 C4 o B 28 5 RIS 1) SEP, WLELZH AR % ] SEP
F1 TES-MEP 154 W I 5 458 1) J&k ot Az sl D fig . TES-
MEP Wil 26 2 /> il e Al 1Sk C3 Al C4 i &
3 A BEAR R BRAR , BHARAE A B, 10 S %d 0l PR AR 112
HTLAE IR 58 i L TES-MEP | 5 232 5 JBR e 1) A 5~
ARG AT FE 20 min WEI 1 UK, AR o i AT % 22
W
1.3 3R & 45 fa b 5] A7

SEP FHM: : #8 AT — M 1A g SEP P g (T Fa AR
KT 50% s v R 01 B 18] E 4 KT 10% , HE B JH: At [
#,15 min PIARYKS 5 A i 5k SEP {750 ) £ )
7 SEP [HM:. SEP F1 TES-MEP 2 Wi FH: 48 35k —
MR A4 TES-MEP 31 5 F B 50% , 28 5 52 sl fil 35
FEME R FHILG A 100 V B 10 min P45 3 B TES-
MEP 3 %, | i % TEA-MEP [H {4, # ki SEP/SEP-
MEP [FH 4 5% 9 & 25 BH 1 B A e S BHAE . AR rp TES-
MEP 5§, SEP W3] Jy BHPE 5 , 7 B8 45 F R B 3¢
TSR R R 1E T AR A s e i 3 56 45 T T
Tt o [RIB, X mT BE 0 R R SR R T ff B2 F ik
Je e 30 mg/kg 5 R K Bl 4N LS5 T o
1.4 FFapE AR R b SR B P AR

XTI TES-MEP 5 SEP FHYERY 8, Q2R 5
I EFAREAE G A R, sk F AR5 BB AR sk 45
DR BV | Bz JR Al o S T Sl ELBAE s I g B B
P2 HARJG DI ReTC 5 0 BRI R M. F

AR FEH TES-MEP 5§ SEP Wil &2 B M HR J5 i 22
RELE 5 1Y B3 FL9IE s TR o TES-MEP 5% SEP Wil
SEFE, TR S5 B 22 Dy e S 10 R, W R
PR AR DL AW AS 2 9 B , 1158 TES-MEP 5 SEP
WEDN i R AU R SRR AR R
FE = T BH P Bl (3 BH 5 + iR B0 x
100% , ¥ 5B = 09 5 55/ ( 5 B 48 4 + fR PR P
BIEL) x 100% , 2165680 = REUE + ¥R -1,

1.5 %itsF%

K SPSS 18. 0 B AF#E 47 88 53 Bt 5 B 1 3
BHPE BRI AR R AR R IR A 3 238 (% )
BLEIRE 3 BHMR B REDIREAT A IE 0L R BUE R
PERNIE BAE KA 3 LRI R X Rt 22 57, LA
P <0.05 JESRAGITE XL,

2 R

2.1 2WmESERI L Rferalk R

U 245N ke s B Y= D N EEA T U =24 Nl B T 6 eSS |
WXL 2 B E AR X (P <0.05)
NS ZH B S M 0 A T X BB 41,2 IR E R A5
P24 (P <0.05) 57 2 2H AR BH R L 80 2% S
Gt E X (P>0.05) , W& 1,

®1 2EABERMEHERMAERn=49,561( %) ]

gt K th % Pk BEATER  RFAER
WZEH  49(100.00)  10(20.41) 0(0) 4(8.16)
XTHALL  45(91.84) 3(6.12) 5(10.20)  2(4.08)
X 4.170 4.346 5.269 0.710
P 0.041 0.037 0.022 0.399

2.2 2ABHFBNLERIHBE HFA R BEIRE

LG L W00 45 S 1 8 003 TN 2 8 i 5 T 0 R
H, =T AL FRE (P <0.05) ;{5 2 20 W45 R 1Y
e PE A 2 RSB L (P >0.05) , L3R 2,
2.3 2B BMEREAMARASE

B AR T B 1 W 25 5 5 AR J5 A2 sh )
RE AR DI RE AT & 18 DL UEAT FL A, WAL PH M 5 AR
Jeia gl Hy e A T RE AT G 19 B 843 A 8 1 il
9 i, 5 80% F1 90% ; 1 Xt HE 4H BH M 5 R S i sh Dy g
RS DI RERT G W BIE 53 30 1 R 2 ], 533.33%
F166.66% ,2 AL ERAGI2FE X (P <0.05),
FH, MBI 5 AR 5 12 3l Yy fig R DI RE AT A 1)
%553 31 39 i F 37 4], 5 100% F1 94. 87 % T %t
WAL BAME 5 AR 5 12 S e FUESE DO REAF & 0 B 55003
by 45 144 i), (5 97. 829% F195.65% ,2 H L% S+
TG FR X (P>0.05) , W& 3,



198 BRFRAFRE

J REG ANAT OPER SURG 2018,27(3)

http ://www. jjssxzz. cn

K2 2HABEFEVNERRGE SFREMABREL(%)

215 HHEZ 3R H BRI e

R FER R EL RIS FERE R EL
WML 100. 00 95.12 0.951 81.81" 97.37 0.972
X HRZH 66. 66 95.74 0.624 50. 00 97.77 0.478

% . 5 aF e P <0.05

R3 2HABFRNERSBEWINBERAFER(H)

L . IS B RE R IIRE
FE iR (iics AFFE
ML 49 47 2 46 3
FHPE 10 8 2 9 1
R 39 39 0 37 2
X BEZH 49 46 3 46 3
PR 3 1 2 2 1
I 46 45 1 44 2

2.4 2WMEH KRG HEELR AT
S BB AR G ) I R E & A AL T X6 R4,
2HWBRERARITFEX(P<0.05) , &K IF LI R

AL ILER 4,

R4 2HBEREHEELZERBR (n=49,61(%) ]
2151 G S| S A &t
WELL 2(4.08)  1(2.04)  0(0) 1(4.08)  4(8.16)
XTHRZL 0(0) 2(4.08)  1(2.04) 8(16.33) 11(22.45)
¥ 3.857
P 0.049

3 itie

BAET AR T 8 A SR ™ I R E,
TCTET AR LR o WD RE DD RE 1 A8 1k, S T AR AR
e A S )7 S s Koy 27 3 E00] L1 IR /- R AV o
T YR 2 2R G —ERAL, B A S A A
Xl ] 5 Bsf (] 6] i 5 AT LA I B4 R 2 14 A 0 HL R o
SEP F1 TES-MEP #3217 & iy foi tf iy —Fh'7' . SEP #AJ
J IR AR S A A B T R HR: 245 ) R i 2 J5iE 1) L
BEIRAS , I BT AR (AR SRR i A% 53 5 11 52 3 M, J B RIE A
TR BENRERN FETB . HY 5T AR
iz Bl Sl ik A S B, (ORI SEP W i & B,
MRES FHURE KL EBER . i TES-MEP F
B 25 P ] R i 5 o, AR AR 4 i B 2 7 2B Sl LA
ZHANLHT A B B BE R AL 2 S & ou FI LA i
Sl AL T i 1 2L B B R AT DAl SR B
T TR A TR A R T W2 B A S Y T 2R
PO A SCERARGE , R TR Hr R ] TES-MEP 461
Lt SEP A5 I BEORRE 5y L B 1 3 ] 5 R 28 i s (1] 45 25400
AR A TES-MEP A5 77 16 1 AR 391 A0 3 % A 4 SEP

FE TSR, 5 R A I RS B s o R, AR ST
T SEP Hl TES-MEP Ry 4k ikt s, #843F T % Fi SEP #il
TES-MEP XA W x5+ AR JB O 1R SR

FAR T FEp SEP fil TES-MEP )4 2 Fl 5l &5 5 AH
Vrkho ABFFESE R G R SEP I TES-MEP B4 Wil i,
TGyt 3R PR AR 1 5 T sl A 1) SEP WS , 3%
SRR 2 B RGBT i EL UL L BB A 1
AR E BT, SEP F1 TES-MEP 154 Wi ) 52 fif
FEFNZ8 45 K W i v 1 R ) SEP W () X iR
4, SEP fe38 xR I 1 W 3 B % 00 b ) 0B 4 17 45
HFERE EREROR S R R AL SRR {H SEP
B ) B SIS [R] , PRI T TG B4 IR 1Y) 32 8h 2
ek W TES-MEP a6 I 4 86 1) 1% S 2 g, o
1y B ) 1 S BT AR B X B A A e 2 Th RE AR AL
A AR RN AR A S, o AT R, A
HoR ] SEP F TES-MEP X4 W I 8 4 1 | 7 A Mo A8
HHEDIREARAS , FEARAR v Wl i (1 B 1 2, ki e AR v
KAE S & BT BN RE K A ER 5. SEP Al TES-
MEP B4 Wi 78 43 PR UE T AU 4k TR W i i 7%
AR P AT T S

TR AT AR OB B o 28 D) Re B 43 45 0T R E
AR R TR 2 A R DR B AR R0 R A ) 0 iy ]
T ASBIRTE 4 SR 2 W I £H SR T 1Bk 4 W ) s
REAR T e S 0 AE I AR R | T FARM %L
S Hali SEP Wi 22 A% B S AN I A
HAR T — B B TE S8, 10 A 75 7 B - Rt
FTMe IR, FE K T TR ], 30 T FAR KB
SEP Fil TES-MEP B4 Wi st , 76 REIRASA R0 T i 1
LT N N S N U S T @ A B N I [T 5
I RIE M) KA

{H SEP Fl TES-MEP B4 WA 7 2233 & : D2
K Z#: 4, SEP fil TES-MEP ¥ 5 37 1R B | 1l JE | JBR IR
JERITFARARAE S LR R o R R 25 1
X TES-MEP Wil (5% w4 K, A H Rz FH S 26 LA 25 90
AHERE T e B, SR FIE A W I st T A R
75 S Al 24 W 1) 206 3 R A6l AR AIE o SRR VL 4G T
FM . QM PAYES S, W I A — o Pl A AR —
FE VLR BE D R4 17, A A 5% v o & B 22 20 1Y



B F K% 2% JREG ANAT OPER SURG 2018,27(3)

http : //www. jjssxzz. cn 199

B BHPE ] 5 g X B2 . — BB I o o I

S L RV TR, 2R W, O 0 IS AT

T—HAE . O RESE MO IE I 25 21, 20 BER AT

SRITEA KA DN RE 0 13 i E SR IE

25 LTI, ABFRAE KT R AT SEP Fl TES-

MEP & il , A5 20k #b 18— SEP MRl A A 2,

1o TR PO ) RE O 4 M KT, BRI TR

TR BE R U 0 A A S AT TSI PRI (6L

[ &% 30k ]

(1] 5KRIRIR, EHAERS , SRR, A5, A oo A I I 7 00 B 1 78
FARPWBIALT]. SR ,2017,23(8) 1684 - 689. doi: 10.
13795/j. cnki. sgkz.2017.08.003.

[2] Thirumala PD,Huang J, Thiagarajan K,et al. Diagnostic accuracy of com-
bined multimodality somatosensory evoked potential and transcranial motor
evoked potential intraoperative monitoring in patients with idiopathic scol-
iosis[ J]. Spine( Phila Pa 1976),2016,41(19) : E1177 - 1184. doi: 10.
1097/BRS. 0000000000001678.

[3] Ye J,Ma M, Xie Z,et al. Evaluation of the neural function of nonhuman
primates with spinal cord injury using an evoked potential-based scoring
system[ J]. Sci Rep,2016,6:33243. doi;10. 1038/srep33243.

[4

[l

Grover HJ, Thornton R, Lutchman LN, et al. Using transcranial magnetic
stimulation to evaluate the motor pathways after an intraoperative spinal
cord injury and to predict the recovery of intraoperative transcranial elec-
trical motor evoked potentials: a case report [ J]. J Clin Neurophysiol ,
2016,33(3) :e8 —ell. doi:10. 1097/ WNP. 0000000000000200.

[5] E&IK BRI, g, 45 ha vy AR 20000 E SUHE S 28 F AR iy
REFALT]. SR 275 ,2017,38(1) :93 - 94.

Berends HI, Journée HL,Racz I, et al. Multimodality intraoperative neu-

[6

[

romonitoring in extreme lateral interbody fusion. Transcranial electrical
stimulation as indispensable rearview [ J]. Eur Spine J,2016,25(5) :
1581 - 1586. doi;10. 1007/s00586 —015 —4182 -9.

(7] Bk W2 O, ZRL0Ah, 4. Phgs o A S 070 BER AL R TP
ML) ARG E 2 WF 58,2017 ,26 (15) 12739 — 2741. doi; 10. 3969/
j. issn. 1004 —437X.2017.15.025.

[8 ] Thirumala PD,Crammond DJ, Loke YK, et al. Diagnostic accuracy of mo-
tor evoked potentials to detect neurological deficit during idiopathic scol-
iosis correction: a systematic review [ J]. J Neurosurg Spine, 2017,
26(3) :374 —383. doi;10.3171,/2015.7. SPINE15466.

[9] Thirumala PD,Cheng HL, Loke YK, et al. Diagnostic accuracy of somato-
sensory evoked potential monitoring during scoliosis fusion [ J]. J Clin
Neuroscience, 2016,30:8 — 14. doi; 10. 1016/j. jocn. 2016. 01. 017.
Epub 2016 Mar 25.

[10] Legatt AD,Emerson RG,Epstein CM et al. ACNS guideline ; transcranial e-
lectrical stimulation motor evoked potential monitoring[ J].J Clin Neuro-
physiol ,2016,33( 1) :42 —50. doi ; 10. 1097/ WNP. 0000000000000253.

[11] Cohen J,Sestokas A ,Tesdahl E, et al. Utilization rates of transcranial e-

lectric motor evoked potential ( tceMEP ) monitoring during extradural

cervical , thoracic and lumbosacral spine surgery in large and small cen-
ters[ J ]. Neurology,2016,86 (16 Suppl) : P6 —267.

[12] Ao, 55,8 4, % TES-MEP F CSEP B NP6 # A
FARBHEAAMADREN M RO [T]. R R F R (EERR),
2017,36(3) :399 —403. doi:10. 3969/j. issn. 1671 —6264.2017. 03.
019.

[13] Abboud T, Huckhagel T, Stork JH, et al. Why does threshold level
change in transcranial motor-evoked potentials during surgery for su-
pratentorial lesions[ J]. J Neurosurg Anesthesiol ,2017,29(4) ;393 -
399. doi:10. 1097/ANA. 0000000000000336.

[14] B Ff,8 8,F 08,5 HAETAR D Z B i L b =
R AT SAR B SR T ] o A AT B 2 i, 2015,25(7)
594 —601. doi:10.3969/j. issn. 1004 —406X. 2015.07. 05.

LIS] XUBT, £ 07, BT, 55 B2 IR & vl o e 22 /5 i 0 3l
R A W TR AL R LA P BT [T ] o [ AR
BEZ ik ,2011,21(3) ;212 - 215. doi: 10. 3969/j. issn. 1004 - 406X.
2011.03.09.

[16] 2= g, MYLAE, £V, 5. SEP B4 5L EMG 7ERERRR 2R A
UG O ECER IS (1], 52 BB, 2017, 23 (5) 1471 - 472.
doi:10. 13795/]. enki. sgkz. 2017. 05. 023.

[17] Z25K307, R 2%, 22340, 5. SEP  TES-MEP [EMG 1 I 5 A 7 g
SRR EAT AR B B AR P ] AR I B R (EL LT
WG IBYE R 2244 (BE24 0 ,2017,14(3) 1118 - 122.

(18] Bk 20,0 2, phaiil, 55, A0 vt A PR UG DN AEMES 19 o oz
FARAEIRALT]. o I R AF 7 2 24 ,2017,35(3) 1331 - 335.
doi:10. 13418/j. issn. 1001 — 165x.2017. 03. 020.

[19] Journée HL,Berends HI,Kruyt MC. The percentage of amplitude decrease
warning criteria for transcranial MEP monitoring[ J ]. J Clin Neurophysiol
2017,34(1) :22 -31. doi: 10. 1097/ WNP. 0000000000000338.

[20] ¥ 5%, k0, BRAEAR. BB AL G015 T A TG T AL 810 B 6 R
HORWEELT]. R BE2Y,2017,24(22) :87 - 89.

[20] B 8, B30, KB, 55t A B I FORFE AL SRR
TR B FE [T ] I R B2 25 SCHk A% i (AL T ,2015,2(34)
7093 -7094.

[22] Huang S,Qi H,Liu J,et al. Alarm value of somatosensory evoked po-
tential in idiopathic scoliosis surgery[ J]. World Neurosurg,2016,92 .
397 —-401. doi:10. 1016/j. wneu. 2016. 05. 054.

[23] Urban MK, Fields K,Donegan SW et al. A randomized crossover study
of the effects of lidocaine on motor- and sensory-evoked potentials dur-
ing spinal surgery[ J]. Spine J,2017,17(12) :1889 - 1896. doi: 10.
1016/j. spinee. 2017.06. 024.

[24] 5k ¥, RN, BOROME , 45, MIEGF A o o7 e 00 7 T B2 A T i
PEAEHERCE AR PR LT]. SR, 2015,21(4) 297 -
300. doi:10. 13795/]. cnki. sgkz. 2015. 04. 003.

[25] GHRHIN, 5K 36, BUKTT. bl v A S 070 5 B 05 T AR v A
JAdEJRE [T ], REEPE25,2017,45(8) . 841 — 845. doi: 10. 11958/
20170659.

(G J /)





