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Clinical value of intraoperative electrophysiological monitoring to microsurgery for intramedullary spinal tumors

LIN Guo—zhong, WANG Zhen—yu, MA Chang—cheng, ZHAO Wei. Department of Neurosurgery, The Third Hospital, Peking
University, Beijing 100191, China

[Abstract] Objective To explore the clinical effect of microsurgery under intraoperative electrophysiological monitoring on
intramedullary spinal tumors (IMST). Methods The clinical data of 102 patients with IMST, who received the microsurgery through the
posterior midline approach under the intraoperative electrophysiologic monitoring using somatosensory evoked potentials (SEP), motor
evoked potentials (MEP) and electromyography (EMG) from December 2009 to February 2015 in our hospital, were analyzed
retrospectively. Results The total resection of IMST was achieved in 52 patients (50.98% ), subtotal in 48 (47.06% ) and part in 2
(1.96%). The neurologic function was improved in 16 patients (15.69%), unchanged in 20 (19.61%) and worsened in 66 (64.71%) 2
weeks after the operation. Of 98 patients followed up from 3 to 24 months, 4 suffered from the recurred tumors, 67 (65.69%) returned to
normal and 27 (26.47%) were improved in the symptoms. Conclusions Microsurgical resection is an effective method to treat IMST.
Intraoperative electrophysiological monitoring is helpful to the decrease in the surgery-related injuries and postoperative complications
in the patients with IMST.

[Key words] Intramedullary spinal tumors; Microsurgery; Intraoperative electrophysiological monitoring; Curative effect

AT B P IR 2 o PRAEE A AL ) o 2 i
AR HER IR 15%~209%" . I BRE SRS
TS , TR AR ) T , 2348 AT 3k o bt
R, 5 R 2 D REREAT N, £L 2 n] i U
ARIG KA Bl s X AG LI I RER B RT . TP
M 2009 4F 12 F % 2015 4F 2 F /6 s A= B DA B
T ARG T BERE N M 102 41, R iz 2
FL A B I H AR A B BB DD BE L SR IR & KA IR e
B Eﬁ,fj(somatosensory evoked potential , SEP) B3
75 & H f57 (motor evoked potential, MEP) £ L H, [&]
(electromyography, EMG) 19 22455 4 28 v A= 2 )

doi:10.13798/j.issn.1009-153X.2015.11.003

YR AL :100191 LT, JRUR 23 = BEBE M 2R ORRIE T L £ 4R
TR )

HIHAEH : BRI, E-mail :leenho@163.com

+7 K (multimodal intraoperative monitoring, MIOM ) 4=
THT | ERSG M M DA B RE , IR BEAEL A AL

1 BRl5H*®

L1 —fR A 102 F1ABERE N MR 5 b, 5 584l
A4 AFNS 18~74 % OF-34149.2 47 s FE 1 H ~96 1
H 152404,

1.2 W AREIL B RAEIR TH PR 24 ), AR FRAR 51
B, BSARTE S 27 o A B I A A A < JB%vi B 87
], B R L08R 27 61, SO B L08R 65 1],
A i LI 2545 26 491, 0 11 491, AR TRIRREE R /M 2
BEFERS 42 151 . AR 48 McCormick PF2% Hn DM A i
TREDIRERAS : T 9038149, M4 344, ML 1545, IV
124, V36,

1.3 hFd A BERTHITEREX &4
FIMRIAG A, Horb 28 il % B4 B 0 32 He g 2% [R] st



—648—

FREIERAREI N 2015 11 A 20558 11 8] Chin J Clin Neurosurg, November 2015, Vol. 20, No.11

1T CTHREA# 28 ], MRIMJUESCAFTERE N e, Horp
R S T-REN 97 B, AL T-BEN A 5101 ; g 1A AR
(0.6 emx0.5 emx0.5 em) ~ (14.0 emx2.2 emx2.0
cm ) ; IR XT B R B [ Y R

1.4 RBE7r X FARZEE RIS 21~25 C, L}
KA B R A 2 . RECR 2
UK BRI , A fi ST B0 4 i R BRI , DU R FH Al AAIG )
W AP IRR I 25 (0 52 5 IR . AR A DI FH — Ik
o) i P FTLAA 751, 478 785 F AN I FH LA 791 i ke Ay 11
FIERFLLFIKIE A o JBRIRTR B2 by HH A i SO 45
INASB A A BRS RN LR O R PEA, URA L i 1
DY 56 3000 385 UL TR WA 4 338 56 (train of four twith test, TOF)
P SaZi

1.5 A2 4 22 5 % Cadwell Cascade A H#fi
28 A B INAS, A e A F Ll N B AR A
o A HAE IR SR AT A — AR — R
A, R FH 10720 [ Br S BT B R 488k A W T SEP+
MEP+EMG , SEP MEP SR H_FF % [R] i i

1.5.1 SEP M 7 % W ERBGICRHEE T C5C
(C:5 CJFJ7 2 em Ab ) Z25 BB B F A0 , il
i 1E TR s XUOT BE s T C2(Cz J5 7 2 em
b ) s 275 FCE T RIS, ISR IR 5 h 25 5 Hh
LRATA—ME R T 5 A0 ke gt AR ik o, SR
3 A 10~50 mA, 558 K 2.1~4.7 Hz, I % 100 ms,
I 30~500 Hz, B 11 300~500 7K . BRIEES E ), 3
TC I I 2 | A I 2 W BRI AR Ak, AT 3
S % W AR o 509% 57 IR B AE K 3 10% , I
INEIHRERE

1.5.2 MEP X 77 ik 3 FH 28 fist i o35, R 3k o il 3
BT Co S Co, i SR FUA BT 0L AR AL U
JRCARRIAC IS8 JUL PR AT, 880 kg BRLAH 7 08, o e
100~800 V., Jill 4451 2 3~5 Hz, BIBLIE 55 75 ws, F1%
(] 2 ms, JEHE 30~3 000 Hz, Sl 2~10~/0k . il
PHHTAT TOF HEBR UAA RS2 5 RIS I , /N
TN, SRS EOREOR B R — R R i
TEIH I B E LR

1.5.3 EMG ¥ 7 % RH HHICEMG, 2 T H
R T T A % 1 TR LS5 LAY, 3 2 s LY
SR BN, 4 R AR & KA S B IR B R R
i . MIOM Wil JC e , 2% JEph 22 D RE AR rh Jodii
15 s MIOM Ik B & A e, (AR , $27m B n] 3
(A 2840 40 s MIOM 3k B HEARE , B F AR L A5
KWK FEs A e 2414003

1.6 F Rz BUREMY 8 i A w7 E 7 ol oR o e

B BEAALE LR FHMET B, 5 IR TP A RSB 2 2 R
TN, AR RS MENR A AR, BT
VITFREA R, 5553 1 @i A8 BOR i , 0 B 1
AT BT, 0 FERE R I B A o s
HZESEARVIBR; R G T R YIBR . FAR
T AR s 2 v AR S DU R R R T R
DA B AE 3R K ol ok, FR IR R 52 5 P Ak 2454
ARG 1] L S R S A A, BB R, 2R
BERNWUZ B o BRAS LR i BRAG A

1.7 REM3F MRIE McCormick -2 M 1 3 B 15
P R RE R 2 T AR

2 & &7

2.1 FAREXR Mmablbk 52 41(50.98%) , KB /Y]
[l 48 151 (47.06% ) , #53-V1% 2 451(1.96% ) -

22 JRIBLER AN 4240, BV NI 40 191 , ¥
SR AT 715, WS IR 4 157, 1M A5 19X 2 4 P 9eg 3 491,
JE 968 2461, [) 2 1 65 A bz 98 2 491, 1t 45798 2 61

23 R A aeiin AJg 2 BT B 217 1
SCRIEAY , $h 2 T RE RS M 16 1) (15.69% ) , TCAR
11201511 (19.61% ) , Il EE 66 151 (64.7% ) . 98 9 . & 18
1 WG BE DT K I 12 BE T 3~24 A S 1924 H 5
ZE B R  McCormick 232% T 2% 42 4], T 2 454,
Ko, Ny A, VY14, 94 §](92.16% )
TR A T 3t 5 e AR Ak, Horh 58 4 H 3 67
(65.69% ) ; DI feA AN & 2 AR 4 451 (3.92% ) , e
2k A151(3.92%) .

24 Rpapz2a A BNLEREEHZTE RPN
HI SEP+MEP+EMG W 34 5845 6 284 , R ok
13 ), W TR A 8249 B TS AR
761 A5 2 EEBIBEY T, McCormick PF- 43 I (1)
66 7 B T, VIR T R, 59 BIHCE R R, 6 1)
&G AR ; KIR2 T, 31X 66 17 5 1, 58 5
B TRE 4 BIARKE BTG KN, 4 6] f T g &
K TCIEFIWIR NG . 6 IR E AR E (B E A
BT RN BIARFTK o

3 it it

R P9 AR AR U T Bk K T B A A e
T, L LA T B A AR ATy B, (EL A S B O =
o R b R LAY = A R X R A
YR MU PR IR T bR I AR I R 45
R LB P BRI 1911 4F A STk ARIE
P28 SR 12 DT R PR (5Ll IS A 5 i A



FHEIE ARSI E 20154 11 A 204558 11 H] Chin J Clin Neurosurg, November 2015, Vol. 20, No.11

—649-

1, 7520 T 22 70 4R QLA 2 B HE D) BRAEAR D L%
AU A T S L IR TR . Lok BEE
MRISERZAREA R A AR R AT AR L
P2 F AR BRI DN B AR B HR B, (8 PN e B TR R
SIS T EORAZERE . E ik T HAR AR AL AL LE
ST PR BR L , TR 2 B DIBR IR AT A7 AEAR Y
RS, 25 5 1 = PR AT AR Hh BURE iz
) FEANIINRER) AR ANERRT o

it AR 1 PRI AL — ELAFAE i — 2oy
YO e S R B HL R B, FARIT
B A I EL S AT A XU, R ERAB e T L, 15
Hh A 2 B AN PR 5 5 — e B A 5 B 4
ZUF I AUEERE 155, — ELHBUAEAR , BEB i 22 D A
E R AUES , P25 2 rp i T 22 D RE R st P T
R TFA A0 2y, 22 D REAARMEN S, PR 445
RIIFARIT o TR IR R TE R, F AR
BEDIREROU R DR E UG B ERN R Z —. i B
ORI 0 4 i, TR A Bt A4 B s
/o R AT VR — B2 I R R
ol AU BTSRRI TR s 5 (EARRT
MEINRERERT™ ARG BAMKE  BBCR R AE.

(ELR T ARG A 7 I DU 57 AR A8 28 TR A
SE , SRR 7E B A 22 T RE SE B IR TS ]
REZ MO VIBRIMIRS o X R el AR O ) SR 4
JHosEs R 2 A R L SR n] BEML TR e D) , REAS A
o A U Sl D AR R 2 DI RERI IR T TR
TrEngo g I AR, th T AR T TEA R B,
FAREVIMELSL I, £33 1Ei6) 7 vl e T 1E A iYL
PR PRI T AR PSR AR E i i R, AR —
TEEREU B A, R S T ARERAE

B B IR, o0 s b Y B S
[ Bl ) SR TR A T, L 28 5 e 14 Je 6 S T P oA A2
B PRI o R IRE K o g TR MR 7 R 5 | i
PN T ERUIBR . iR B0 A = 2k 11 5 R T 3
Wk B o320 B AR R /NSl KA, B R
PR B A, L TS R A st . 4R
-5 e i 3 5 S R 13 AN, AN T AT )
B, LA I A nl 0 B e 2 DRI T o AR AN T
T BRI e 1) AR5 5 TR AN [ R DT B s B TR
Fo 05 AR, bR — e o] [ IE 4 L 2L
FREAE, B 2SI i IV AR 28 7™M v 5 1k
B AN A AR S AR A BERT SR, 4
Rk, QREME, ZRREAMEARK, 5
JEFIE# HEGL R A A RESEEE T IR -5 5 a2

o A [ A5, bR 4 V)R Ik, 250X
RBATHR A s R UIBE o 3X AR AN B H Bk 4 )
Bk , IO R B 308 B T R A ) ) A A s 2
FAR . O PR AN, J il IR g il {5
L SEE A R N S B B i B bk, PR i A
FFam 5B BEERYIBR , fc i A BB | R ER bk . DG
B, 22 RSk S BRLIE R A B SO B A
FAREVIBRFME, B AU I N 259, B hE R
VIR, 25 2 M KU

F A R P i AR AU R, A B R 0 T
AE, A Hp A2 H A LTI ) B A H RS IR AR
B &, SEP S5 i TR Al B BE T A 58
BRI R SRR Pr e R L (H
SEP FI 4% [z WU &5 2 1R AR 1 H2 R MLz 3
15 S B 52 A8 M L SEP HIEK 00 2 T8 4 1 JR Bl v
28, MR AR AZ AR, ISR Y SEP &5 AT 4R AT LA
1EH o T ELAFAE SE R R LA R e S 22 BH MR
R AR, MEP W B A RS SR D BB AS 7
86 PN R VIBR A T 532 shIh e 45 R AR e AR
2 S PRI R 3% B, R A% T B =
Sk ANRE SRR LA R B Z IRE AR 2 5%
Bict, PR 2.4 107 FH MIEP A7 7 AN 6 1E 5 S e e
RIBSEAL F ARG S ZAR TR A 2, SR
TR ) i 22 AR () T RERAS ) AT 3 3 EMG 2 B o 8%
T Y g AR R B S B 2 B ARSI, B R
FHMEP )z SEP, R H588 D) R HEA 74 I8 (14 5 sl
B FAR P RE SR 24, R, X5 AR B 1)
PREARBN LTI . 256 iz 2R EmE AR T
] B PS4 T AR A7 4 24 i 6 0 e Btk
T XA BE ) AR SE AR ) SEIE T R FR SRR TR
AR B BETREARAS , AT 7E /N 1 22483495 1) T 42
TR EVIBREEN RS . AW MIOM 458 5
R SEEE VI bR 52 188 P A2 , KR YT Bx 48 1], 5 4
VIR 2 41 5 Bl 27 94 51 (92.16% ) 5§ T e Fa e o
2 461 (3.929% ) INEE 5 46 KR4 g B BE T RE 4
AR o X 16 R FIE G Wa I 7 32 X 9 A S
LI RebE AT I AR B AR

(BLARZH Fhr 7 {91 e 220 1 R 000 2 2 I R K 2 1 R
FHHp, 6 IFEAR G 2 M 4 T RE e i in 2, K3V Rt U
15A 4 AR BIAR TR o R AR 45 4
LR BUANROE I o R, R R 4 R I 1)
HFIE] . SEP WA, Sl Eon v R 2 b S
JnEstIa] . MEP W0 B r] 5 AR 35 HEA 77438 , A n] i 1
B M AR WA AT A T W



—650—

FREIERARES SN 2015 11 A 204558 11 8] Chin J Clin Neurosurg, November 2015, Vol. 20, No.11

MIOM Jy A Hr s Sy 5 5 s Ak B4 B BE DI ReF2 A1t T
R, R AR R B AU 1 T RE
{EEN BRI —Fp % 3 B, AE AR s R I L R
TG 2t i A BRI DN B A SR YA BE DI RE . (HRR
ZEH AR I S e PR R A 2 i — EL AR AT A
IR IEINELST BT, HEBR BRI | H A A it T3 7% 25
BRI o AESEAEAL GG, A AR R 5l i
ISR DA AN R FR B A pp 2 Dy AL . X
Ui B AR i 28 B A 3T R A A R R A T
J7o T, BV i T S A R AR fb o A
FEACANME R 2 DR 0 AU o LR, X i e il
Mo B Dy fig 5 A JC I B . B SR FH MIOM,
XA B BRI SR N BE A TSI . 2% =, SEP il MEP
WM B B — 4 bl 2R LT A AR T RE , W nT g
SR, AR B AT RE . 250U, EMG X
RN IS SRR DI RE , Tk SO St AR B e 5 1 B4
P 2 AR U Bk F 4 58 4 e R T B A, EMG TG
7, W 25 TR R #l 2 AR T BE IE R ELA 32 03
I, AR s AR LA T B — 2558 3% e AR
Iy FH Bt i 5 LA B MR AR AR S & A e 5 4 b
DR S TR B

(&% k]

[1] Constantini S, Miller DC, Allen JC, et al. Radical excision of
intramedullary spinal cord tumors: surgical morbidity and
long—term follow—up evaluation in 164 children and young
adults [J]. J Neurosurg, 2000, 93(2 Suppl): 183-193.

[2] Taricco MA, Guirado VM, Fontes RB, et al. Surgical treat—
ment of primary intramedullary spinal cord tumors in adult
patients [J]. Arq Neuropsiquiatr, 2008, 66(1): 59-63.

[3] Peker S1, Ozgen S, Ozek MM, ez al. Surgical treatment of
intramedullary spinal cord ependymomas: can outcome be
predicted by tumor parameters [J]? J Spinal Disord Tech,
2004, 17(6): 516-521.

[4] Yang S1, Yang X, Hong G. Surgical treatment of one hundred
seventy—four intramedullary spinal cord tumors [J]. Spine
(Phila Pa 1976), 2009, 34(24): 2705-2710.

(51 F @4 o5 BRNL A BT AR T A BERE N R
[J]. I R 28R, 2013, 18:591-593.

[6] Fhwes, B B AHAET . 185wy B AE P MR 1 dik
FAIAITN. HE R A 2R, 2014, 19: 182

183.

[7] Eroes CA, Zausinger S, Kreth FW, et al. Intramedullary low
grade astrocytoma and ependymoma: surgical results and
predicting factors for clinical outcome [J]. Acta Neurochir
(Wien), 2010, 152(4): 611-618.

[8] Raco A, Piccirilli M, Land A, et al. High-grade intramedu—
llary astrocytomas: 30 years” experience at the Neurosurgery
Department of the University of Rome "Sapienza" [J]. J
Neurosurg Spine, 2010, 12(2): 144-153.

91 sKITG,E e, B R AREAN = R 2 S B
SEBRHA ST (B 36 il i ) [J]. 48 BRSO~ 2 i (e 2
Ji),2011,3:347-350.

[10] Hyun SJ, Rhim SC. Combined motor and somatosensory
evoked potential monitoring for intramedullary spinal cord
tumor surgery: correlation of clinical and neurophysiological
data in 17 consecutive procedures [J]. Br J Neurosurg,
2009, 23(4): 393-400.

[11] Sala F, Bricolo A, Faccioli F, et al. Surgery for intramedu—
llary spinal cord tumors: the role of intraoperative (neuro—
physiological) monitoring [J]. Eur Spine J, 2007, 16 (Suppl
2): S130-139.

[12] Kothbauer KF, Deletis V, Epstein FJ. Motor—evoked poten—
tial monitoring for intramedullary spinal cord tumor surgery:
correlation of clinical and neurophysiological data in a
series of 100 consecutive procedures [J]. Neurosurg Focus,
1998, 4(5): 1.

[13] Deletis V, Sala F. The role of intraoperative neurophysiology
in the protection or documentation of surgically induced
injury to the spinal cord [J]. Ann N'Y Acad Sei, 2001, 939:
137-144.

[14] Deletis V, Sala F. Intraoperative neurophysiological moni—
toring of the spinal cord during spinal cord and spine
surgery: a review focus on the corticospinal tracts [J]. Clin
Neurophysiol, 2008, 119(2): 248-264.

[15] Weinzierl MR, Reinacher P, Gilsbach JM, et al. Combined
motor and somatosensory evoked potentials for intraopera—
tive monitoring: intra— and postoperative data in a series of
69 operations [J]. Neurosurg Rev, 2007, 30(2): 109-116.

[16] Kothbauer KF. Intraoperative neurophysiologic monitoring
for intramedullary spinal—cord tumor surgery [J]. Neurophy—
siol Clin, 2007, 37(6): 407-414.

(2015-07-08 Wk



	2015-11_部分12
	2015-11_部分13
	2015-11_部分14
	2015-11_部分15

