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Intraoperative electrophysiological monitoring—guided microsurgery on tethered spinal cord syndrome in adults

XIE Bao—shu, WANG Yu, JIA Feng, ZHANG lin, YIN Yu—hua. Department of Neurosurgery, Renji Hospital, School of Medicine,
Shanghai Jiaotong University , Shanghai 200127, China

[Abstract] Objective To explore the value of intraoperative electrophysiological monitoring (IEPGM) to microsurgery for the
tethered spinal cord syndrome (TSCS) in adults. Methods Of 98 patients with TSCS, who underwent the microsurgery from January, 2004
to December, 2011 and were followed up from 8 to 54 months after the operation, 63 (observed group) received the electrophysiological
monitoring and 35 (control group) not. The functions of urination and lower limb movements were assessed and analyzed during the
following up. Results The improvement rate of urination function (23.8%, 5/21) in 21 patients with preoperative urination dysfunction
who did not received IEPGM was significantly lower than that (56.5%, 13/23) in 23 patients with preoperative urination dysfunction who
received [IEPGM (P<0.05). There was insignificant difference in the improvement rate of lower extremity motor function between both the
groups. Conclusions IEPGM is helpful to the prevention of the intraoperative accidental nerve injury, increase in the degree of releasing
the tethered spinal cord and improvement of the quality life in the patients with TSCS.

[Key words] Tethered spinal cord syndrome; Intraoperative electrophysiological monitoring; Microsurgery

HHEME R 25 B 1E (tethered spinal cord syndrome,
TSCS) S48 25 Mg BHL A 3% 2 437 3 Bt A 7 P I AR A
I A 22 32 A0 R A I PRZE S, AL &
18 B RERRT RHE LR R/ IME T RERRT A, # A
TR A B R T R LA s R R
AL 2255, TSCS LB Z UL, A TSCS 85t
LR ZHC B R R D R i, — &S
ZHR TS AR R N Z IR TSCS 1

doi:10.13798/j.issn.1009-153X.2015.11.006

HATE R A AR (81471855)

VR 503 : 200127 B, B3 800 % B~ e I s {57 = e 22 b
BHOESRE 8 Bk ARURES)

HWIRVEH B E 42, E-mailiyinyuhuacn@163.com

A RO BT E B A S A SRR R R Z
(1) 18 LT, LA S Ao 7 L 1Y I R b 48 vh i A ¢ 24
— E N ANREE T . TR, bifi 25 o 20 L A P
W ARG K R, A 28 i A BRI T b T R A T
B REME RANIR WS EIF RS, KB 20044F1 A &
2011 4F 12 H FARIBIT I TSCS & 11241, H
T 98 3R AT SERE A BT ERE, BS540 T o

1 ZREFE

1.1 AR st & ARANAN 98l TSCS & HA
SERE AR A TR IR IRAS R U, ARl AR P 75 R
25 v A T IR 98 A1 N 4 Ay W ) 2L R R A
WM ZH 63 151, Hor 55 49 151, 2 14 ], 4% 18~37 %7,
F3525.6 % R 1~46 1 H F23.6 N H o xR



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

-659 -

4 35, Forfr 58 26 B, 2 9 9] A S 18~42 %, T
28.3 % it 2~391H , F-3420.34H .

1.2 #Fad o8l B RET T IEHGH MRI.CT
=Yg, Horh CT = 4 J 4R S8 KA 124 39 4
(1), B AR S B 33 6] . MRT AG 2 /R HEAS 9 i
26 91, Gnig e (&1 2) Bz A ik 298 B2 30 i 252
AHE R HEARNL 85 . 98 B HHMERS P (5 (S 7 « M .
24 5 N oy A8 5], N, s 12 9], R S~AK, O 9], Bk LA
5 i

1.3 2F ARG WEILLR AR b obf 28 i A 2 0
D, X AR AR o RIS, BB RMOZ , 1 FH 58
7P 2 A B I FR 45, i 57 PN B8 R AU
FEEAIL DY Sk L HE A LA B WU AT T TG 2 L, FEAR
0t F AR T 0 o P W B . LR RT3 2535 50~500
mV , {3 JE % 20~30 Hz, =i UE I 10 kHz, B[] 7 7%
10~200 ms/div. 4 25 H R0 SO RIS A% | 0%
8351 200 wms, BELAT R 4.7 He, 16 7 138000 0.1~
10 mA , 5 5 58 B 0.1~7 V, B [A] % 10 ms/div, W
D3 A LK YRR . AT IR 4 e
BT RMTRE  BUREMY TR & 5 TS, i

A1 RAKEHS R EAIEEHAECT =4 T2 YR
TARS ST AR R

A2 RAMHAL R LR A FLIEHAME MRI
TR R BVE IS M, ARG I AR AR B AR BE R R

REAEERIE PP T, MRS AT MRI PR U] FHY R/,
AR R AR v, T AR AR B, TR
PICIOZ R e R . A R Ie 5 LN I 9 ) 2 1) TR
PR HAR BRI TR)Z 07 B, VG A 2 B A MEASURBR
RATEMERVIBRA . AR HERFAFA 2 1
GNRITBEIRH L, RIS Y KU SRAEAR , 2 88 K Mo
TE R RREAS, UM L 1k 1, A R R AP BT . 3-042
A AR, 2 OB B T T U Tl 5 1]
il 22 4 5 2 g o AR H AR FRASUIE IR, e AR D i
PREARTEHNGE , B O AP R 2R 2, SR P A s
B BN BRI 4 AR R . B 2 T 2 ok
FH H RO S I VT 24 22, 1Y) JEC A it 1 (B A
Ly B, OURG B Lk I, A= AR UK S A ek, B R L
TG S 0o A JC B R R0, 3-0 22 4k 3% 2™ 4%
G5 OC DA R L 5 QA A F it , M A R B
AN M EMERR

1.4 6 R R B AT ORFHELIRE RS : R s
D e e R A2 IR, AR S5 6 4 A Bk AR IRIARTTFR AR IR <
50% ;@ T Biz sh I RE R : Fugl-meyer Yz a3
REVEArIg iz /0 593 4 0 B G 3 2/ 34 ek
S0

1.5 %eitF a4t RHISAS 9.1 FAFHEAT /00T, 114K
PERER HC KL , DL P<0.05 M2 R it 5 L.

2 % &7

FIFA B R B 12 5L IR BE Y , BE T E] 8~54
A 364 H o REIRZ 21 FFE D) R AT AR
HIFR AR M (71.4£18.2)ml , RJ5 (46.6£15.5)ml, 6 15
BE BRI REE , RS 6 4N A M N 28.5%; Wi
TN 21 23 151 3 e ) e B 4 5 AR 7 5% 4% IR A (65.8 +
15.6)ml, R J5 (33.6+11.3)ml, 13 i) /35 [ T RE ek
MUK 56.5% ; Wl 41185 I Dy Re K B AR T
X HRZH (P<0.05) . X HEZH 16 9] F J Sh RE B fig & R
il Fugl-meyer I A1V 434 (23.6+4.7) 53, KRG H
(28.6+2.8) 41, Ho R J5 1 25 e 5461, ez 5 9], R
5 6 AN A M ol 62.5% 5 Wi Wl 28 19 4] AR
Fugl-meyer T B{1F434 (25.9+4.1) 43, K5 24 (30.6+
2.2) 55, AR 5 B s 1041, 2l 5 61, RS 64
H e300 78.9% ; Woill 41 5 %) FE 4L T B D e el
FICH 225 (P>0.05) .

3 7 i

TSCSJ& i T4 Fh N £ S BUEARRESK Jid /&, &
23R, T F B L TN R E . Kocak 557 s3I ¥



—660—

IR AL IR A4 201558 11 55205545 1138 Chin J Clin Neurosurg, November 2015, Vol. 20, No.11

AT 2 e G I ke 1T R S A i R U BT RIS 4R
LR KT B, B A 2R Sl B L SR A S AR B R
FhEy, LA 2 D) Re40 3 5 8 1 R I e i 5 4
A, 5L TSCS AL, BN TSCS RZAFTE &
PRI, S S 25 W T ) e Ak B Ml 8 A 550 06 45
5 | e e 2 L A X T A R AR AR A E
Ko A TSCS RIS FAS RIXE i PR 3= 25 B R
/METRE AT | IR 15 B B A T RO A
MRI 2R R B AR, 2 22 HOHLAE BN AR
A, CT = 4E i ] R A B A 25 4
W IE .

TSCS HIRYT EEAMRAGE TR HTARBIBCRAAE
4%, Haro 55"l i — WM A [R] 4R 45 ke RS
KA RE T A B, N TSCS A5 2 T RE AR bt
A A3 U0 T8 A2 L el 75 A0 4F KO 9 TSCS. T
Romagna S5"7E X B TSCS HIAR 5 FE i 58 W H1 &
PRRERRE R ] ISR M, B0z shiBa DI RE B
DIHEN JCH i 235 . Hajnovie S5 20 43R R 4,
— R T AR A2 16741, 5 — 40
5240 1,3l 5 PG G 2R AR S AR O, e R
L AR S B o X U] B TSCS — HLiZ Wy
B, SR T ARARST IS RE H PR R
DI BRALAE AR W S HERE PN o 2 AR5 e 4
HIRFET-3423.6 1> 1, X2 5R I 28 Fig A0 U H R
CIRTAT GRVN /N TR NG R (SRS - e 22 S 2 alll|
HE AL H o S A e P AL 355 5l O R e 255 R 93
PEAHEE N A R D) B 2R S A S R4
A U SRS o AR E e et o
Je 5 23 BIFEA I e D RERR AR 2, 13 3R 3%,
I ] 5 19 B T oz sh B e R 5 b, .35 2k 10
1], B3t 5491

HHERE R AT AR B A LR T A A
20, EE M A R R LR A fE SRR S T RERI KR, T
ARERVE RGBT AN PR 2 52 e 83 T3 1 e A G
BEAYPRI R 22— 5 [R5 sl e it JIIT 14 o 22 40 7 B
IR JEA R D RE R AT . R TR RS b 28 i A R
W, AT %O A DI RE R A 2 225 e i i B ZH 2
HEGR AR PRI RO R 1R . Pl e A BRI R
{18 . B T AR A {2 R I D e AR b X e

R TR, A B TSR

S T A EAR B TSCS, — H A2 T,
HWIATFARIGYT AT LRI AP i U , I 7T ab e
ik K

(&% k]

[1] He SS, Zhao YC, Shi ZC, et al. Tethered spinal cord syn—
drome with symptomatic onset in adulthood [J]. Chin Med J
(Engl), 122(21): 2669-2671.

[2] Iskandar BJ, Fulmer BB, Hadley MN, et al. Congenital
tethered spinal cord syndrome in adults [J]. Neurosurg
Focus, 2001, 10(1): e7.

[3] Shinomiya K, Fuchioka M, Matsuoka T, et al. Intraoperative
monitoring for tethered spinal cord syndrome [J]. Spine,
1991, 16(11): 1290-1294.

[4] Kocak A, Kilic A, Nurlu G, et al. A new model for tethered
cord syndrome: a biochemical, electrophysiological, and
electron microscopic study [J]. Pediatr Neurosurg, 1997, 26
(3): 120-126

[5] Raghavan N, Barkovich AJ, Edwards M, et al. MR imaging
in the tethered spinal cord syndrome [J]. Am J Roentgenol,
1989, 152(4): 843-852.

6] Bt ¥, % HEX N HE AHARSIFEHIRERGS
AEAY 2 3T ARG T[] b I PR 250 RHA A, 2012,
17:388-389,411.

[7] Haro H, Komori H, Okawa A, et al. Long—term outcomes of
surgical treatment for tethered cord syndrome [J]. J Spinal
Disord Tech, 2004, 17(1): 16-20.

[8] Romagna A, Suchorska B, Schwartz C, et al. Detethering of
a congenital tethered cord in adult patients: an outcome
analysis [J]. Acta Neurochir , 2013, 155(5): 793-800.

[9] Hajnovic L, Trnka J. Tethered spinal cord syndrome——the
importance of time for outcomes [J]. Eur J Pediatr Surg,
2007, 17(3): 190-193.

[10] # i F. 868 RGBT R HOMEHAYT 15 Bk R EE]).
I R A 2RI, 2012, 17 :498-499.

(2015-05-21 itk , 2015-07-14 & 1] )



	2015-11_部分23
	2015-11_部分24
	2015-11_部分25

