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[Abstract] Objective:To assess the clinical efficacy of gait load test in the diagnosis of lumbar spinal
stenosis by evaluating its coincidence with the lumbar MRI scan and EMG examination.Method:35 patients
with lumbar spinal stenosis between October 2009 and October 2010 in our hospital ,had severe symptoms but
no obvious signs.All the cases were on the radiological examination(including lumbar X-ray of AP view,later-
al view,lateral view of flexion and extension,lumbar MRI and color Doppler of lower limb vessels).Double
blind detection and assessment were performed for lower limb electromyography and gait load test results.The
segments of the impaired nerve roots corresponding to specific positive symptoms (sensation,strength , reflexes
and other changes) were noted after the gait load test and compared with the sites of lumbar spinal stenosis
from lumbar MRI and EMG.Results:29 patients had symptoms after the gait load test.Physical examination
demonstrated the number of the impaired segmental nerve roots of L1-2,12-3,1.3-4,14-5,1.5-S1.The number
of segments was 1,1,12,23,16 respectively,in which the single level was 10 (34.5% ),while two —level
amounted 14(48.3% ) and three—level 5(17.2% ).Radiological examination showed the number of the stenotic
spinal segments of L1/2,12/3,1.3/4,14/5,1.5/S1.The number of segments was 2,2,15,25,18 respectively,in
which the single level was 14(40% ) ,while two-level amounted 15(42.9% ) and three-level 6(17.1% ).EMG
examination showed that 31 patients(88.6%) were positive,while 4 patients(11.4%) were negative.All the pa-
tients positive for gait load tests had abnormal findings under EMG(100%).There was no significant difference
in diagnosis of the lower lumbar spinal stenosis(L3/4,14/5,15/S1) between gait load test and lumbar MRI(P>
0.05).Conclusions: The gait load test had good coincidence with the lumbar MRI scan and EMG examination

in diagnosis of the lower lumbar spinal stenosis.There was an important diagnostic value for lumbar spinal
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stenosis patients.

[Key words] Lumbar spinal stenosis;Intermittent claudication; Gait load test; EMG

[Author’ s address)
longjiang, China

ey PR T AR P REEAREAS 3 7 PR32 W7 S S AT 1 B
M E BN 2, WK AR AR A5 I RAE AR
LRI A AN, R DR £ 1 A 5T AT 1 BL
W o B SR Y, AT A I AR A
AN B IR R ke, DT e A A B A A 1Y
CWIAEIRA Sy, BAAT T i 5 14 B R A o 28
HWER, BA—E W T, 2 W ig 5 1R
R A AR A AR IE D I 1 24T 1
{7 i 56 112 B S R AT PR AT IR A IR

1 #RE5HE
1.1 —gERt

PEHL 2009 4F 10 A ~2010 4F 10 A 1 /8] 3k b
WIh B BEEAE A B A E R, I DR 32 B3R I Ay ]
PEBEAT , H 3 IR I s 52 I R R R (H 2 R BH
RAEANB i 41 B, HEBR & I B css eas e
[i] 45 28 H A5 AL Bl 28R B Bt T RS 12 8 iR
RAEHF FHEMEE B B 6 B, AWATR
35 @, Hop 3 21 ), 4 14 B AR 43~74 B F
Y53 % Wi T AN H~1S4E S F 3 FE 44 H £
YR EATEZ B BBEAT A 50~1000m A55, 35
191 K8 3 B LA TR BR M B AT o R, BT S B
A T 7 PSS R () B A0 8B4 S RR AR | PR 9
T 1 DA TCAT AT FHPEARIE R 14 1) 5250
FHAMEARAE S 21 6], Horp B sk LR 48 14 61, /MR
JEREWLSK 3 Ak 15 1, 2 U e B ik 21 491, T e
SRS 13 1) PR R S e R S 14 41,
1.2 Hih A

JITAT 5 90 350 AT REME LN | A Ao i it
JE A X 26, HEAE MRI 41 5 T BUL A R A, OF
AT BT I8 R 0, 2238 60 8 7 A A DA HE RS il 875
70 G SO ) P AT
1.2.1 MRI##& N GE Signa CV/ 1 %43t
PR, A7 WEHE SR T TIWT T2WT 3545 LA &
REWTIE T2WI 44, AR SEnS - (1) A
R mOR OBE W mm T2WI H 5 TR/TE 4
3000ms/100ms, J= B /)2 8] P& 4mm/1mm, 56 [
480/256 ,NEX 3, AJ 224 % 31.2kHz, < AR 11 40 B
28x28 , i 7 T AL T 20%20; (2) HEHE 5 IR T TIWI

Department of Orthopaedics,the Da —qing Oil Field General Hospital 163311, Hei

T2WI H $§ , TR/TE560ms/12ms, JZ J& /)2 [6] I
4mm/1mm, %H % 320/256 ,NEX; (3) #] 48 #F 9
15.6kHz , IR T AL BT 28x28 , i #/4 No Phase
Wrap ( 2 #H % % ), Variable Bandwidth ( 7] 28 47
9, Tailored RF (337 547 ) &5,
1.2.2 X ZK#A W H GE Advantx RFX90 % X
LML, MR S8 IE A B R 75KV, A7 HL TR 85KV,
HLUE 500mA , BE 7 =00k A st R 4.
123 B2 EEikda  RH TH-5500 % KX #
BT R AL W AW,
1.24 XCF BN ERGE  Frf BE AR &M
PR RV R A, SR PE22 42 77 1) Keypoint
VUE TE LR IS WA A Ak BB U MO
UK B =S WL B EL L IR wT L L JHE A FOL R ik
oL T A e FIL PR X 7 g AR 55 B AR v Ry - I =3k
JUU B JBE L IL-1.3/4 5 B 1T WIL—1A/S 5 JHE iz UL e fof
WI-L5/S1, #h & F AL HE 450 . (1) A &AL
HE B A Ak LA L 2T B A7 B I B I 5 s () WL R
EERE S i
1.3 A7yt

i — 2 BV A7 XS PEAS , iER AT E— B
P B (50~1000m ) , FL 22 H B RR EB A K9 G
NETCIEATE , BV ZIHEAT T B iz sh WL =
SPEEWERNER A, IC SR R AT ERE B X
AT AT IR TS AR AR AR 4k
1.4 itk

K HI SPSS 13.0 Gt it 43 45 A Xof e 75 B 4 2k
PG40 R85 IEAE ST B i 247 B far i 56
S NEHE MR 12 W A 45 80 75 i 1) B R 2547 17
A 1 6 B AL R L A7 P S G Ao 2 AR 4 495 7 B 17 B
PERFT Y K, P<0.05 MZEFA G FE L,

2 #R
2.1 ATl

HAT R 5 A 29 R T BUREIR
T 16 B3 J5E RER N E 24T B A 56 B R
82.9%, MITUA 47 2 H B0 ™ FAE IR e sk A1 E 1Y
2 <100m 3 i ,100~200m 2 i ,200~400m 4
% ,400~800m 7 51 ,>800m 13 1], H B fB A



b A 2SR 2011 4R 21 %55 10 1)

Chinese Journal of Spine and Spinal Cord,2011,V0l.21,No.10 845

JBRA IR 26 1], BUI R A B A 3 i, [ A
A B X RRA 2 f1],

BT AT G 4T TR IR KA RGE s
s WLy B S AR DL L AR 1, B T g
(T DI 28 JIT S IE Bz DX 1) S e a5 R e, 32 8
TR % TG AT I A 8 S e A AL, I S T REAG:
AN T S5 (L4 ) 0855 8 11, IR i S 5 (S1) Uk 55
14 5], FCAb RS A . LR 46 =5 050 BH 4 2 1], Ay
I BHE 19 61, Jos B S FHPE R . DL LAl
LA SR | ] — 5 151 25 AARAE AT A R R 24
22 MR RA

TOEARE X4 A A 5 7 T A 191 24 A7 R TR) A
M ME AR AT PR AR L I HE R AR 17 )
(48.6% ) ; IEMEVE G 4 1 (11.4%), 1 B | 11 B2 ¥ it
2% 2 i, WEHE MRI 25 5 7R 778 95 191 24 47 78 A [
TR 1 B0 S JEE B v S A 2 A 28 49 1A B
A, PATTBORAE R 14 01 (40% ) WU BERAE
H 15 11(42.9%) = BOAEE 6 611(17.1%) o T
M MRI Jir s B 728 40 B 5 047 T far i 90 J5 & Bk 4
TR T B LA G D UL 3R 2, M R A 25 21
FHAFE 26 6] (74.2%) , AHTFE 9 61 (25.8%) . H
o L1/2 12/3 A5 B EAE MRI A6 A FHME R 5 T 447
ke, WA EA R EEES (P<0.05), M
L.3/4 1A/5 L5/S1 75 B 35 K 4 45 R B A AR 4 1Y
AHIEME (P>0.05 , i 7805 ) WL 1),
23 BOZEEES A

JITAT 5 R0 L R 0, 22 0 i 75 G e 4
AR R IR M AR A B AR T B
24 AL E KA

A 35 )k A LA 350 B, 35 fifrh 31 4]
(88.6% ) H N ERAAAMELEH, KAk
HL o7 B0 Ah DA L 2 B A B OE B 16
(51.6% ), WLPA%E 7 4 it 30 22 A O 2 18 )
(58.1%) ,Inl — B H W H A A G5 H 10 6], JLHEl

b,

TRERINE 4 0](11.4%) , 29 F12247 50 17 i 5w
FHE % B0 B 28 3 L R I AR O R R B Y S
(100%) , Wi B AR A A M (3R 3),

3 it
RECHE A Pl 7 A T B30 TR] B B4 7 Ay ot 22
PR AL B AT, AR D R TR [ WiV B AT N 5
i VR I B B A ot A TR ) P B AT 2
TR i) BV BT A T 2 S X )
I B T 00 e o 2 S DXt DR | I s
£1 WHSTATRBEESEGERTRY S
AT B A I 5 P A

RBATBE n .
BESEIGE WU R e
12 1 1 1 —
L3 1 1 1 —
14 12 9 8 8
L5 23 20 14 —
S1 16 14 9 14

R2 SUAAKERAETRSZEERERETR

0 i
o AT B g7 I B %1%?ﬁﬁ
PR BEEL WAz Beg
12 1(2.9%)% 2(5.7%)
L3 1(2.9%)% 2(5.7%)
L4 12(34.3%)? 15(42.9%)
L5 23(65.8%)? 25(71.4%)
S1 16(45.7%)% 18(51.4%)

D5 AR F A A2 L4 P<0.05 ;)5 518 2 1 4 4 L &8 P>0.05

x3 HTAFTKBAETRENEERLERETR

HOHRRTE
s AT ST 5 HLH P A
FH 15 B K FEE 1 Bk
L4 12(34.3%)" 11(31.4%)
L5 23(65.8%)" 22(62.9%)
sl 16(45.7%)" 16(45.7%)

1 (D5 L 186 A 41 13 P>0.05

Bl1 62, Bk, EVRIEM 0T AR KR —4F
A INE 20 XK AT A I B S A AR L /N BRI B T R
SEYAR | B AR LI R 55 A T T S e 2 A O R 0 R
PO e P BRI IR H a FEAE MRI KA /R 22717 B WM 4%
s (L3114 14/15) b WUHL B . kA LS e 28 (15) 52 84
Jig i UL SZ e pp 28 (14 ) 1B



846 o A R 24 A 2011 4RSS 21 55 10 1]

Chinese Journal of Spine and Spinal Cord,2011,V0l.21,No.10

Sk 25, LT 8 % A 2800 X 30 B
A58 22 D FE PR 1 A 0 ) P B AT S A
AR B BT B, E R N A L SRR AU
Tey B UL H O RUIN TG 28 B3 A Y
R, LA 38 P B0 — AR SRR AN B
ER NIl SR 11 QAR R op e @ e K
S5t A R R R B AT O R MR A AR S B
IRt AN AL D I IR A 32 3R, 2 2SR AR
IR R JRRA , T REAT FERE B IR R AR Bz IR | B
A, 2R LT Sl R Sl s B0 % AR 6
253 1 e PR RT  BAH L LA AR AT R T
PR S A F A D () B B A T A E R T A e
22 PR R) BV B AT A 28 I TR A2 16 4 R TR HEST
A 35 P, 6 B FEVRAT T B KR U, 4 11
AR R B UM B B AR, A7 B0 B A %
Z A Wy R A T, Xk Bk 6 R
A7 IEEAE i 8 ME A Dk IR A AR RSB A, A A 2 4
B R v R B AR B PR 2 A B B A

TLTE 20 TS 50 4F40, A7 220 i 22 P fi)
BOVE B AT BEAT 1 ORI RLER S B 5T, ik B
HEAE B T N fo 2 AR B AL R S, B
AHALBR A Bh A T R, RAES R
M 3 A A LR i S i 2 AR5 HEE
PEGE R AL T AR i 1 O0 R R M ) T8 R
LHAE M AMRAL T 2 /N IE AL ES, HATE
I, — 77 1 T 0 s R UL B s HES 4
FREIE A B B0 B BOM 2 1 202 )RR BN 5 5
—J7 T T 2 A B S B, R AU RE
Q07 oA i) W B2 S s 7 1 N 9 YN
SUE RN a2 5P [ AP B AT ) T RE AL

TEEAE A PR AR 2 AT A T ARG T 1 Fre e AL
PG 22— 1101 AR A 30 7 i U HEAR A P R A A 3
FEREH N 2 B E R IR AEHEN] B9 K
SRR BRI, i PR B 2 2 0 A i AU
JI i M AR e 10 B G AR AR o A AR A P
I G AEL B TR I 19 BE B 22 AR A2 AR, A
ST T S R L O I PR R B 5 2 R A A AT
A, DI S ERAE R SHE T B AR 2k
FE, Py TR AR 32 BRI AT R B
R EHIT, X TR A AR AR GAE oA L
M52 A AR B BEW E 5 AT < Bl 1k T R 7,
JEHREH BNA T BSR4 R A A Bk
ZEAE (YA I D0 2 08 bk A B — R R, ok

ARG B0 A, B < ST B, LA /N A 45 3
SRS 0 AR WU 3R YT B G, R AT REOR B A AL
JERESE R R SRR, X AR R R R A
SRR AL G, WA B2 4T 19 B, % JO e AR
1 BLE AT AR JUHOR X T AR B D
o7 S g i 7 B BE DR AR IS W I, X R AR
2 RO TR FEAWEY, T EHE
VRO Y Ty vk B N A E A HiGE i 2k 2P AT 6 i g
SR AR A T RBT I TAL T B L ATk
FEPE VR TR T WA A5 P 28 o | 3 YT A s
YE R Tk A i 1 — B, 20 AT S far il oAy 28 4 |
faf o AR REE B T2 SR

FL AR R A 1T DAIE SIS B, R ARk R0
Tl RN, L PTG A A Ry — il B A Ay Ty AT
DRI R e i i Y A = R T ES DA E S = RSN
P K 2 BH 1 6 70%~90% A 25 5k IFS 250715 99
B I M ] 45 58 R AT LA R A, JF 5 CT
GRS AR AR R, AR WUH B 7 1
AL T HAW T (AR RN E AR A A 2
X L2 W R S P R S, R AL 4]
AT B0 A 3 56 BH P 1 R A A UL R TR A Y
B UL U B B R A D RIS AT
RAFEA B B IERUE S

AR AR BoR R TR B (1L3/4 1475,
L5/S1) 1y JEE #4570 2 i 1) 12 W 28, 28 A7 0 fr 1 56
G IEAE MRI B LA RS 5 A7 35 4 ) — B0k, 2 W
AT AT IR — PP IR . A R AR A A
B A8 E (112 W B K 25 7 v - B (R o 19 B
(1172 1273 ) W REAE A B A8 0 | JEEAE MIRT K A% 12 W
FETLanmils, Bt AR EER
(P<0.05) ., W] fig B ke 0 19 B 1 B A5 1 28 i
Az AR AL R BEAR AR 2 BT B0 AR S AT X 2517
Al 328 560 X b R A Ty vk 5 I AE MIRT &G K LA
IR A R 7T L BORITAL HAa2 Wi i, 1 5Um
BRF— R AR ARG, SEs R R
SRR, MR HEAT REEA 2 db BT JEAE
AT A A BRI R A AT I PR T TS R AT B (]
BT | 3 — 20 PE Al HL I R I T AN

4 SEXH

1. Fritz JM,Erhard RE,Delitto A, et al.Preliminary results of the
use of a two—stage treadmill test as a clinical diagnostic tool
in the differential of lumbar spinal stenosis [J].J Spinal

Discord ,1997,10(5) :410-416.



b A 2SR 2011 4R 21 %55 10 1)

Chinese Journal of Spine and Spinal Cord,2011,V0l.21,No.10

847

. Amundsen T,Weber H,Lilles F,et al. Lumbar spinal stenosis.

clinical and radiologic features [J].Spine,1995,20 (10):1178-
1186.

. Spengler DM. Degenerative stenosis of the lumbar spine[J]. J

Bone Joint Surg Am,1987,69(2):305-308.

. Manohar P,Kuniyoshi A,Joanne D, et al. Spinal stability and

intersegmental muscle forces:a biomechanical model[]].Spine,

1989,14(2) : 194-200.

. Thomas B,Markus M,Lukas P,et al. Nerve root sedimentation

sign:evaluation of a new radiological sign in lumbar spinal

stenosis|J].Spine ,2010,35(8) : 892-897.

. Smyth MJ, Wright V. Sciatica and the intervertebral disc:an

experimental study [J].J Bone Joint Surg Am,1958,40 (6):
1401-1418.

. Hoyland JA,Freemont AJ,Jayson MIV. Intervertebral foramen

venous obstruction:a cause of periradicular fibrosis [J].Spine,

1989,14(6) :558-568.

. Hida S,Naito M,Kubo M.Intraoperative measurements of nerve

root blood flow during discectomy for lumbar disc herniation

[J]-Spine,2003,28(1) :85-90.

. Boswell MV ,Trescot AM,Datta S, et al. Interventional tech-

niques:evidence—based practice guidelines in the management

of chronic spinal pain[J].Pain Physician,2007,10(1):7-111.

10. Mulholland RC. The Michel Benoist and Robert Mulholland

yearly European Spine Journal Review:a survey of the “sur-

(L35 842 )

4.

. Santarelli X,Garbin G,Ukmar M,

Baron EM, Young WF. Cervical spondylotic myelopathy:a brief
review of its pathophysiology,clinical course,and diagnosis|J].

Neurosurgery,2007,60(11) :35-41.

ORI 2 DT TRObR A IR IO B AR A O ST T

14 IO VA 2 [ 805 47 52 8., 2010, 25 (9) : 1049-1052.

L FEOK A S, TR AR R AR R 3T BEILR DTI A% 8 AR &

FoZ Be S B R R[]0 AR R 241, 2007 ,08 : 830-834.

CZERCT BRI, A RS S FUMER MRI T2WI =15 5 8

HF ARG OCFR M Meta 43 Hr[J]. o ¥ 6 44 35 ,2011,21
(1):83-84.

. Kerkovsky M,Bednarik JA,Dusek L,et al. Magnetic resonance

diffusion tensor imaging in patients with cervical spondylotic

spinal cord compression:correlations between clinical and
electrophysiological findings[J].Spine,2011,Jan 11,[Epub ahead
of print].

et al. Dependence of the
fractional anisotropy in cervical spine from the number of dif-
fusion gradients,repeated acquisition and voxel size [J].Magn

Reson Imaging,2010,28(5):70-76.

10. Yukawa Y,Kato F,Yoshihara H,et al. MR T2 image classifi-

cation in cervical compression myelopathy :predictor of surgical

outcomes[J].Spine, 2007 ,32(15) : 1675-1678.

11.

12.

13.

14.

15.

16.

11.

. Qian W,Chan Q,Mark H,et al.

. Inglis BA,Neubauer D,Yang L, et al.

. Kara B,Celik A,Karadereler S,

gical and research”
2008[J].Eur Spine J,2009,18(1):13-22.
AR, SR T SC, T TLRR A T 4 00 gt 3 e A A A9 PR [J].
e RS 1997,17(12) 1 734-736.
BTN, %5 37 ) 3B AL P e 4 M7 o 1) AR AN RL A A )] 7
R4k, 2002,22(8) :509-512.

4”‘7 T WLV S, A 2T B T A A o 1 A A AR O

YRIT VT ROREE (1], P E R AN RR 2 R, 2008,16(21)

1670-1672.

articles in the European Spine Journal,

Papavero L,Thiel M,Fritzsche E,et al. Lumbar spinal steno-
sis:prognostic factors for bilateral microsurgical decompres-
sion using a unilateral
(6):182-187.

Kim YS,Park SJ,0h IS,et al.The clinical effect of gait load

approach [J].Neurosurgery,2009,65

test in two level lumbar spinal stenosis [J].Asian Spine J,
2009,3(2):96-100.

Egli D,Hausmann O,Schmid M,et al. Lumbar spinal steno-
sis:assessment of cauda equina involvement by electrophysio-

logical recordings[J].J Neurol,2007,254(6):741-750.

LSRR XS, Bt %ﬂf*ﬁl’ﬂﬁ%tﬂﬁ%%[@%?ﬂﬁm%

M AELI]. A S R 2 980 44 75,2007, 10(2) : 25-26.
(ki A ﬁﬁ :2011-05-09 &l H #1.2011-07-25)
(EXHTF  RER/ RIAH)
(ALspm#E # F)

Song T,Chen WJ],Yang B, et al. Diffusion tensor imaging in
the cervical spinal cord[J].Eur Spine,2010,1587-1593.
Quantitative assessment of
the cervical spinal cord damage in neuromyelitis optica us-
ing diffusion tensor imaging at 3 Tesla [J].J Maqn Reson
Imaging,2011,33(6):1312-1320.

. Tu TW,Kim JH,Wang J, et al. Full tensor diffusion imag-

ing is not required to assess the white —matter integrity in
mouse contusion spinal cord injury [J].Neurotrauma,2010,27
(1):253-262.

Diffusion tensor MR
imaging and comparative histology of glioma engrafted in the
rat spinal cord[J].Am]J Neuroradiol,1999,20(4):713-716.

et al. The role of DTI in
early detection of cervical spondylotic myelopathy:a prelimi-
nary study with 3-T MRI [J].Neuroradiology,2011,53 (8):
609-616.

. Deo AA,Crill RJ,Hasan KM, et al.In vivo serialdiffusion ten-

sor imaging of experimental spinal cord injury [J].J Neurosci
Res,2006,83(5):801-810.

(Wi HB1:2011-04-07 & 181 H 11 :2011-07-15)

(EXHBTF SKBR/FHAH)

(AL 2 F)



