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MRI findings and surgical strategy for spinal cord injury with no concurrent fracture and dislocation
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[Abstract] Objective:To investigate the MRI features and surgical strategy of spinal cord injury with no con-
current fracture and dislocation secondary to cervical spinal canal stenosis.Method:A total of 41 patients be-
tween August 1998 and May 2008 suffering cervical spinal cord injury due to developmental and/or degenera-
tive cervical spinal canal stenosis were reviewed retrospectively,of these,12 had anterior spinal cord syn-
drome,23 had central cord syndrome,6 had Brown-Sequard syndrome.All patients had an average JOA scor-
ing of 6.6(range,3-11),and had routine radiography,CT scan and MRI prior to surgery.All patients underwent
expansive open—door laminoplasty combined with one stage anterior decompression,fusion and fixation based
on clinical and radiographic features.The status of soft tissues and bone-ligaments peripherally to injured site
were recorded intraoperatively. MRI and intraoperative findings were put into statistical analyses.Result:A total
of 41 sites in 37 cases had abnormal cervical spinal cord signals in MRI films.35 sites in 28 cases had in-
jury to anterior and posterior longitudinal ligaments and discs(APLLD) of cervical spine.Edemas braises con-
tusions and tears (EBCT) signals in the soft tissue were noted in 11 patients, 14 cases had edemas and

hematomas signals in anterior space of cervical spines(EBC).Edemas and hematomas (EH) signals in anterior
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space of dural arc existed in 12 patients.20 sites in 18 cases had findings of bruises contusions and teares in
the soft tissue intraoperatively,23 sites in 20 patients had EBC in anterior space of cervical spine,44 sites in
34 cases had injury to APLLD,10 sites in 7 cases had intervertebral instability while no injury to discs and
ligaments.Statistically ,abnormal spinal cord signals accounted for 89.2% for single segment and 10.8% for two
segments,injury to APLLD signals accounted for 75% for single segment and 25% for two segment.83%
patients had injury to APLLD,among them,one segment involvement accounted for 75% and two segments or
more accounted for 25%.Injury to APLLD at C3-4 was most common with approximately 59%. All patients
had operation successfully.No neurological deterioration after operation was noted.A total of 23 early
complications were noted in 14 cases.33 cases were followed up for an average of 2.2 years (range,3 months
to 6 years).Most patients had neurological function recovered,23 cases had neurological deficit recovered to
normal.The mean JOA score at final follow—up was 13.8(range,6-17).Conclussion: Findings of injury to single
or multilevel discs,ALL and PLL as well as cervical instability under MRI are major pathogenesis of SCI sec-
ondary to cervical spinal canal stenosis,surgical treatment of expansive open—door laminoplasty combined with

one stage anterior decompression,fusion and fixation is effective.

[Key words] Cervical spinal canal stenosis;Spinal cord injury;Anterior longitudinal ligament;Posterior longitu-

Chinese Journal of Spine and Spinal Cord,2009,Vol.19,No.9

dinal ligament
[Author’'s address]
646000, China

TG BT A B S50H B 5 R A AR R
AR PR YRR BSOS A | K 2 BB A R F 3
J B BT THERE § R BB RGBSR
(k3T e B 2 f R A X 4R s A
TP, [B7E MRI b % 57 250HE 8 BBl % 41
21 BT 4 A SOHE ) 5 G155 R
AT B 21 A SE 0 RS DB E B R
£ (APLLD) #5403 Be Rk H 30 B B TF T THERS 3™
TR () 399 250 iy S A V) A B 3R T M 28 R R
41 ) 7 O s T

1 #RE5HE
1.1 IERTERE

1998 4 8 J1~2008 4F 5 H , KB ih T Hifk
HM3 AT 48T 5], AR AR SUHE MU A5 X £ i) 45 5 A
R AR LA, 12 W7 o S00HE A5 B 28 £ T B YT I
57 YA BER A% 05 2 LA 453 41 . QD &L 3
AN B DL B HHEE h R R L E B N T
0.75, Jo T #iHE Klippel-Feil £ 4 1F ; @76 HiME T
A BT A i Y 28 P IR W T R G R R RE (DA
HI TG 1598 B VU R A TE S REdR s FHE bR 21 HE
S5k MhiEE SO GL  ARIR 32~71 & F- 53.4
4,60 % UL EEE 27 ), B A 21 4] (Herb
V- R B A3 16 191, Sk ARG 3 48], U T A
st 2 ), mAb AP 3 8 1), ZE 43 19 9], &
Wit 3 4, 5245 B A BE ] 2h~3 473 14h,

Department of Spinal Surgery,Affiliated Hospital of Luzhou Medical College,Luzhou,

FIEA SR A WA A SR A sl PR AS R R
HUBBEI G, BTE SRR 25 A AE 12 ], B D
ZEAAE 23 f], Brown—Sequard 25 & 1iE 6 il , F HE
e JOA P43 3~11 43, V34 6.6 43, G145 .3k
s 50, w4 2 4, pa s T 5 B A
b FERA BT T B
1.2 ZWirik

FBE A B 5 57 S AR T 8 S S AR
A DFMEE AL X 28 R WLEESUME 1 $r i
LGB, 25 X 2R 8 R S XM AF 2 K R C7~
T A ) B, BT A s o S A 1S g 57 45 e
FHARE A v A% 5 S A SME IR AR 3 A 1 . @CT 44
i K = He T, WESIMEA o T AL, R
2 MEM T RA T E . GMRI A4 R
FI3 23 7] Gyroscan Intera 1.5NT MRI #L, 7 T1 .
T2 1 Stir BMR _E LSS BEH 05 0915 5 8% /i s
N5 FHE ] 35 (APLLD) #5475 15 5, ME A7 8] B 4K
HZL(EBC) A JC /K b it i 486 49545 55, T 5 48 i 1]
B (EH) MK b {55, M S 7 ol 4
(EBCT) A JCoK i ifi ik 44 475 405 22455 5181, i 4 5 4%
48 S 35 22 B B A R B G 42 LA O 1R SUE 1)
B AR Z A s SR a5 S R KRB
DU SR TR h BT X B HE I BR 535 5 SR IS A
TOLAE S S8 AR, BTSN A
() 285 45 405 RUHE ) 8 2 10 A5 5 BRI, A
FEHTONEI A JEB A HE A 2R g A



oA A A 2% R 2000 4E5S 19 55 9 )

Chinese Journal of Spine and Spinal Cord,2009,Vo0l.19,No.9 661

I Z — RIS — A5 Be B EBC {55 \EH
55 M EBCT 155 20 5 HE, AN oy A2 4
1.3 WBIT

DL S B 48003 SR A RS AR 2 AR AR B, R
PSS P& BTF T IHES T R BUE A, R4 T Hi A
[i) 5 V1) B3+ A o) A il 5 e R, AR iR
JTAT BB T ST S BRI T THERE Y RBUE R,
FHAT R B M (B A B A T 5 R (ACDF) A5
R R A A AR A B ME (] AR AR DT 1
FE A =AW B R BUHERT 7 AT Y
(1) P75 BEEBE(S 5 5 % +APLLD $45 , #H 4B 77 Bt
To A A AR AR A [ 45 28 RN ) AN B E L R
BAMEF] B DI BR+ACDF 5 (2) 50719 B R 15 5 7% 7 +
APLLD #5455+ 4045 15 B AT B 3 g 186 A 1R A | A ]
£ MERIA TR AHSBTT B APLLD #45 ,R
— M HER I AV +ACDF; (3) JEAHAR T B4
BE1H 5 W +APLLD 514 HER] 828 ) HER A TR
FE 43 ) 2R FH B (] 45 D BR+ACDF; (4) 4> &
DRI S AE AN | R ) A T 48 5 1 R Bk R B
W17 3~4 715 B ACDF,

AR b 32 AR S J5 O AL 8 EBCT, B4
BT MERTE PR AL 4] BCT 1 APLLD #5451 & .
1.4 Ffvi

Fifi BE ARG 34 A 3Kk ,33 GilBE T 5
DA ~6 4 -3 2.2 4E K5 6 6, 58T 2 I, R
VISR T JOA V43 (17 2036 ) PR B BE ph & D RE
02 A FMEBh F1 00 X 2R R, WLEE S0 HE R M R AE [
fil -GSO
1.5 Site#oaih

TR A WELFE A5 @ 40 b, X MRI &7 (1 AR
R B T O R R SPSS 11.0 1417 3 #
5., P<0.05 NAESIH 2R

2 H#R
21 kg

AL B HME R P R AR L 0.64, Y
BB JE g B Ak 5 005 B R RS Zem e
BB 1)32 ], CT 45 & LB 37 5 6] 6
Ab,C2 e 2 4 2 4b,C4 % 1)1 Ab,Co %
11 4k, C2 BRI C5 KRB (K 2)1 ]2
Ab o MRI s SUF 8655 5% (1) (K 3)37 #91] 41
ANEBA , — AT B 33 61, BN BE 4 1, R LA
5% 7% 4 19 ; APLLD #5145 (11 )28 71 35 &b, —4>

B 21 B, AT B 7 B (B 3) Ak ) 4 2 R
ARG 4 B ,C4/5 1 61,C5/6 2 11,C6/7 1 4 ;HE
i) 45 5 1 5 1 A i B 30 B B 8 i, C4/5 2 il
C5/6 4 15 ,C6/7 2 1l A H 25 R F 58 11 6,
C3/4 1 1] ,C4/5 2 6] ,C5/6 6 4 ,C6/7 2 1 HER
I J R 3 A B I < P R T RE R 11 ), EBC
155 14 4] EH 814515 5 12 B ,EBCT #5145
R 116K 4.5),

22 R

5 A b & BLEBCT #4518 91 20 4k ; B
a5 6 7 A, C2 BT 2 1 2 Ak, C4 S
B 161 4b,Co BEE BT 2 41 2 4b,C2 B IT
C5 R ogyr 14 2 &b, i AR & 3 EBC
i1 20 B 23 &b, — 5B 17 6, AN B 3 4
APLLD #1405 (1)34 5] 44 b ,—/> 5 Bt 25 ], %
ATBE 8 B, = AT B B (L 5) s HERA AN e
MG APLLD 45 7 #1 10 kb (IV), — N5 Bt 4 4],
P B 3 0, B Bear A IE o L ER 1,

2.3 ImIRSS R

P R R 58 1 F R, F AR B 150~
240min, A #1 2% 1L 300~800ml, *F- % 480ml, FAJF
ITHHEE Y RSIEAR I TTIE R C3~C7 37 #i,C2~
C7 3 #,C3~T1 1 i, AT 25 6, #HE %
AV 16 5 B BHER & VI BR+ACDF 17 1],
Bk B X 2R T BOME 1] £ V) BR+ACDF 5 49, — A HE(A
WAYIBR+ACDF 12 i), HE ] 485 9] B +4E R R 42 )
br1TZ2 77 B ACDF 7 #i,

RJG 1~3d frf B A6 RE X A A ) 72
FEWR I, 14 0835 Ak 23 BRI kg , He b SR
T3 B T ML TE B 2 B — ek Pk b 2454 3
BV ; A PERE 22 25 A 5 910K Bk Bk o7 i 410 i
7R 5 i 1R i AR 3 R R R
8d M S K AE , IS I I 1 F ;i
JE TP PR E A 1 IR, YA R FLAL B A
A, JORE N ], R e A A SO X Ay
F, ZUOME i RN A MR ET 6 R AF 36 1), S
FEARH 3, Ja i 2 4, R U BE T 33 41,6
U, U JIUATE S5 1 ) 8 3 085 45 A6 T 1 491, Hh B %
PEREIR 5 1) (5/33,15.2%) , FikE X 28 F 7 S00HE il
FEAR T 8 ], 1 B OGTT 3 i), I T M S AN R
FIEHIIE B 4 1] (C4-5 1 C5-6 45 2 i), Hii HHE
A B A G AR RE A AR B E JOA
W ARIEEA A M N 5~15 43, F1 8.3 40, R



662 o E R R A A 2009 AEES 19 %55 9 W1 Chinese Journal of Spine and Spinal Cord,2009,V0l.19,No.9

o Tl kS AN A8

Bl 1 a 48 CT i SR 7% B A8 M SUHER B 25 | C4/5 .C5/6 HENRI BB A8 MEMR S B JE L b MRI /R C4/5 HEfa] it
TFHPEREE SRR (T2 mfES), HER&RJE R MR ER B2 ab 30 X &R A4 CT AR STHESS B 2E &5

C3.C4 WELTEE A B AL, C4 TR BT ¢ MRI T2 %R C3-4 - i 86 N & 5 5, C4/5 HERT R BR K I 45 5, C6/7 R
T FIME ] S 2, MERTIAIBR EBC IR, T1/2 MERI 358 0 T3~T4 #4540 d ARJF X 28 A /n SR 6T BBk I o L
I B3 a XEKFRTIHEERAE b MRI SR C3-4,C5-6 V- IHE #5555, K W APLLD 45443 , fifi 5% 2 i 5] B 0 A4 ip
ML RFES B4 a XEARIHEEETERE b MRI R C3/4 [ B 148615 5 5 4, HE R 1 BT LK i i
MA5%, ARW APLLD #Uif55 ¢ RJG X RARKMENFEEMNE RIE B S ab 3 X 2 A R 48 & H# AR
HEAG DA £ C2~C4 IR A E 1k c.d MRI T2 1§ Bx C3-4 VTG H(E 5 79



oA A A 2% R 2000 4E5S 19 55 9 )

Chinese Journal of Spine and Spinal Cord,2009,Vo0l.19,No.9 663

1 3# MRI £ T1.T2 #3 Stir A& MR fprE
THRGTRS M (%)

n  C3-4 C4-5 C5-6 C6-7 C7-T1 &it

1 37 28(68) 4(9.7) 5(122) 3(7.3) 1(2.5) 41
I 28 18(51.4) 6(17) 6(17) 4(11.4) 1(2.1) 35
M 34 26(59) 6(13.6) 5(11.4) 6(13.6) 1(2.3) 44
v 7 3(30) 3(30) 3(30) 1(10) 0 10
W T MRI LA (R BR T 105 6 {5 45 5+ % 5 1T ,MRI I© APLLD {5
TS5 I, AT RO b APLLD i 24 sl /M 2€ 5 IV, #ai AR
HE T) A7 7 2 T I 90 ol IR ] 48 e 24
3B R 5~17 53, P39 11.7 435 B v B 18] K T
5 A~ H & 33 4, AR Bl 1 I B 2 RE 5E 4K R IE
W 23 I, JOA PE5r 6~17 43, F- 14 13.8 43, B
TIREEH N 69.2%.
24 il R

TE X LR A CT b330k M J5 J7 B2 |
HE AR B S I AT 12.2%(5/41) . 1E MRI
F b 41 BB E R 37 41(90.2% ) Hi B 35 i 5 4
5%, BB 33 I (89.2%), WA EL 4
(10.8%) ., Hi ¥ APLLD #4155 28 fi](68.3%)35
Ab, Ho A BE 21 B (75.0% ), WU B 7
(25.0%) ., EBCT #5155 15 26.8% (11/41) ,EBC
P05 5 5 5 34.1% (14/41) EH # 4 15 = 5
29.3%(12/41), AR LB 41 )& # H APLLD i
i 34 1] (82.9% )44 4t , Hvh a5 B 25
(73.5%) , W7 B & 8 1 (23.5%), = 1T Bt & 1 14
(3.0%); MR A AT E M JC APLLD #5143 # 5
17.1% (7/41) ,EBCT i 15 °& 43.9% (18/41) ,EBC
W15k 48.8%(20/41) ,

B BRI G155 APLLD #1455 5 LI KA
BF W, APLLD i #5359 2 % T C3-4 ¥ 4i, 2 4
68% .51.4% 1 59% ., LA C3-4 i k5] ,MRI & i
APLLD #4515 % 18 W, imi A o BT W, APLLD #i
ik 26 VK, IEB MRI 78 APLLD 45 455 4 {5 [
PELE R (=6.125,P<0.025) . MRI i 718 #5045 #6451 3
55 28 BV, AR B APLLD 4515 5 18 4
W (@=8.1,P<0.05), [FH, LA i Il C3-4
I APLLD #5145 26 ik, AHXE R 0~ 18 i 45 4
559 H 28 Ik (*=0.5,P>0.05) .

3 g
3.0 BUMEAS B A A 0 9 S AE AL
B P78 JE 48 1 2 3 A B LA b (i SE

TR AR A P BME /N T 0.75 1 — Fh A 4 B
AR BUE RS2 He 38 A5G 1 By R R AR
41 i) 3 A7 AE A SIUHE R B AS | B4 WA A 405 s R
FEREA TR, AR DRI T JCHE
PRE AT AL LASN UG 7 A S B B 1 B A
4 BT 28 T A 2L 0 R 8 V) R %) 7K e S i
APLLD 145 475 W %4, Jt L2 22 7 1k B M by 24 45
AR A EIHE R 25 A1 B, o APLLD #5453 o5
83% , A7 B WAk AT 5 17%., Bk, 38411
AR B 43 19 2 2B AL S50 PR v DL 1 S
Prpr A R, AR IZEBRERG £ k4
A TRD B )22 T A 7R 0L SR - T, R R Ry S
) 25 P AR A S b I A 0 398 o i fin R, HG St R RS
SEPE 2200 T BOME () AR e M 2, RTHEAA T S 2k
ST | B % 717 396 B (7% A AR 398 o 1 SAE 44 5
il 258 A7 O3 i JL R Sy vh TR AR | B RIAER Y
HETBR, e A= M ] 455 RN A0 I 03 0453405 W7 24 Fn
R FEIHFEBAG, BT 2 KA T @O HHER
B Ay it PR i R AR A LT R Y T SME AR AR R AR
SE A SUME 7 A ER O ERLTE SR g 4 v TR AR
7 28 11 v o7 S0 A ) 5, Rk €34 1 APLLD #6345
W UL, AR R 24% &t 2 B
APLLD 5 f3 , 0] g 5 SUHE [A] 2 09 132 I8 A8 1 )
Oy A AREIAT S BL AN /I HEAS -1 5 B i AL T
AR - A e R3S, — HU& 4 APLLD #3455 3 80 %%
MR A SMEATR E , PP ARG X Bk /)N S A
P S T RE 2 AR KRB i MR e
VEZ2 A 47 300 o g 300 1) SHE 45 R i AR B RS
T REFIFRS2 ATRE S I — KR SIHEAR R
A () SR AR R A5 5 R AR A 41 1) fB AR
KA 17%0 B HILE TG APLLD #i455, &M
SR HETR] BH S R F P R 8 2 e A A A R 1,
e HEAER] B A S T Bl PR FRATTIA S S A TR
A, A IR E M R LR R I YOG P R ) RE 11
3.2 FUMEAT PR A BF U BER 5 I R4 A
MAAGE TSR B, R 2 & LT
T AR N U H R DR ST PR 38 B8 HEA S 2 il 58
AMER | 1 Bt s A0 5 Ak R E B i A
M SR Ak &M GRS SGRAS ) M e
LT BB B A8 2, 2 e 25
BAE;C3-4 S WA AL ; X LA CT K
KB ARG R A TOAE AR BT, o O ) 56 1 B



664 o AR A4 7R 2009 A5 19 55 9 1)

Chinese Journal of Spine and Spinal Cord,2009,Vol.19,No.9

R, BB LA BB AT 5 A R v AR e
SR 6 BR 25 e MRI 5 5 2028 o B8 2 0 e 7
I RS2 PR TAE R L C3-4 35BS, 64% (18/28)
(5 2 LS APLLD 453493 [ B X 17 1) 23
W5 5 5% ,68.3% M B # & Bl 1 4b =k 4b
APLLD #i#5if5 %, RI#i¥A APLLD Wi 244645 {5
5 HEHE A MO E S W B2 A MRI
A s 1Y APLLD 458 403 slHE ] #8848 2 fh5 i
(1% B 8 M ) 5 5 06 s AR R o A IR AR TR OB L
SR B A 45405 B 3 B A AR 7, R 2 4K
iR ot o 55 A A O Kt i P {2
DL A5 AR ) B0 vt 5 3840 S8 A i T SR A8 R
e S N T B ORI R 4 4 A i VR FE AT R
Z 47 B APLLD 84455 , #H4R 45 Bt 5 T % B, Bk 1
W BCAE A B ER 5 5 AR, AT ST R
Y nHgAE, 5Fiwie., L C3-4 1B B, MRI
KB BEAS 5 2R 28 i), A Hp Sz R X iz ) A )
B APLLD 451X 26 ##, 1fii MRI &7~ APLLD
P15 5 A 18 1], ERA AT 4 B4 1 09 15 BEA —
A AEXT N APLLD $5i473, 4 APLLD #5473 (1915 Bt
W — 5 A RE 43 15 5 228 T APLLD #5405
55 X AT e LT B 24 56 (OME ] 8% B T 1fi
TAERY 453493 55 TR R 20 29 G 1 v 14 AHE [ 4% ; @A
Ji) 385 1) AR AR P E K, 4% )5 TG H i K i R
PAE TN 3 MENRI B A 4%, 1 /K B /e MRT |- ok
ULAEAE . BB, Song SESIXE 81 i) ik 4 P Z5AE 452 45
B ST SR B AR AL SR 5 AT MRT A & 3, H
33 R A T STHEAS B A | R IR SUHE JR] 1R A 2
SURGI S5 s 5 E IR AR T B R,
AR G R HE R (R R R4 iy [ Bl 2 39U O A
S H K i AE S AR L AR AT LR, %A
FBH 22 g ST S AR T B, R MIRT A 0
1 28 £B A ST 4 2045 ) 8 0 3 A7 AE — 5 Jmd PR
R R FRATIS Wt e (B 3R F AR A B F AR Ty
L RAEZE R,
3.3 HUMEE P AS FE A BT IR T R B
22BN R S st R 1) 390 B BT D AR A
PRI A S B B B BET ARG, B T
— ST AL, AL R T, A R R T I
A M Pe s N ZE LIS, KEBURE B AFTERT
J7 BT B OB B L RE AR T B el sk BR YT B Y
APLLD #5if5 MEMR &2 1 Btk A TR e B AE
BRI K, 3 AN AR 45405 R 6 PR 3R T SRR R

P IE 0 ) igp B A [T 52, A T BE S M) SR 5 14 S50
IRERIVRAZ o D S SR G 7 AR A AT i B o
TEITFAR SR 7 BER L LU B RS 11 W 3% 1
SE I i 25 R 2k, 5~6 M HERR B9 V1T BOE AR5 R in
FAERAT T B S A7 AL ANTE , ol S5UAE phy J32 ¥ L
YEFF, A RE S U % TS 7 A )l E AR 3
221021 UAE APLLD 45475 7 A= 19 AN g B S 3
SR R ESAE KB A, BN 2%
18 a R A ANE ;00 B 2 AR IR Sk A 2
oL PRI, O T R I R SR TR 2
TR, O B i 2 REAK 2 i = (R G E 3058, R
i % BT T VARAS T RSO [R) S A S50 A 1) A
HREARIEDEER AL 41 0 8 E R IR T 7
AR T R B R R R
TEWIFRATAY PR AT AT Y . A T S00HE S Rl K 2 21
P03 5 B 15 BLAOCFR, HUHE Y Beati Ay 5 3
B AR 10 56 A R BT ARAI T MRT JG i
/1) APLLD 45 45 L e i 2 8 2 % ) i 75 X3
I7, I B3 A R R AT AR SRR 5 1 TR AL

4 BEIEK

Lo SERENT, Fh5° X0 88 35 45 0 B 47 JB0 A2 280 S50 B 16 A S BRI
J7 I A A A 440 ,2003,13(10) :581-582.

2.0 PN BB, I AR TR AT IO AL B SR A A 1 SRR
ISP P A R A 2R, 2001,11(3) :139-141.

3. SEHRET JE DT SRR R B SUME A R BERL O3] T AR S
B4k, 1991,29(12) :724-726.

4. FSBEN, JE R SC, WA A R B PR IUME A B A 5 U S A 45
HilJ]. g B, 1991,29(12) . 727-729.

5. SCRFNT, R PR R SF U DN L X £k M4 S MR R AR
VOAR B D0 45t B2 GE 3t 43 BT [0, AR i Bl 2% 35, 1993,13 (4) : 264 -
267.

6. Vaccaro AR,Falatyn SR, Adam E, et al. Magnetic resonance
evaluation of the intervertebral disc,spine ligaments,and
spinal cord before and after closed traction reduction of cer-
vical spine dislocations|J].Spine,1999,24(12):1210-1217.

7. Horn EM,Lekovic GP, Feiz—Erfan I, et al. Cervical magnetic
resonance imaging abnormalities not predictive of cervical
spine instability in traumatically injured patients [J].J Neuro-
surg Spine,2004,1(1):39-42.

8. Geck MJ,Yoo S,Wang JC. Assessment of cervical ligamentans
injury in trauma patients using MRI [J].J Spinal Disord,2001,
14(3):371-377.

9. Panjabi M, White A [ll. Biomechanics of nonacute cervical
spinal cord trauma[J].Spine, 1988,13(7) :835-842.

10. Lifeso RM,Michael FA.Anterior fusion for rotationally unsta-
ble cervical spine fractures [J].Spine,2000,25 (16):2028 -



oA A A 2% R 2000 4E5S 19 55 9 )

Chinese Journal of Spine and Spinal Cord,2009,Vo0l.19,No.9 665

2034.

11. Vaccaro AR,Klein GR,Thaller JB,et al.Distraction extension
Injuries of the cervical spine[J].J Spinal Disord,2001,14(3):
193-200.

12. Satomi K,Ogawa J,Ishii Y, et al. Short—term complications
and long—term results of expansive open-door laminoplasty

for cervical stenotic myelopathy[J].Spine J,2001,1(1):26-30.

[J]. e k2 R, 1997, 17(8) :480-482.

14. Levi AD,Hurlbert RJ,Anderson P,et al.Neurologic deteriora-
tion secondary to unrecognized spinal instability following
trauma—a multicenter study[J].Spine,2006,31(4):451-458.

15. Song KJ,Kim GH,Lee KB.The efficacy of the modified clas-
sification system of soft tissue injury in extension injury of
the lower cervical spine[J].Spine,2008,33(15):488-493.

(ks H 1 .2008-08-13 & [nl H #].2008-10-23)

13, SEBENT 15 BEPE AR 1 SUHERS R BERS % 6 o 1 (ELHBT H )
(A% ZarE)
29 T 1

T AR AAEEAE ™ 55 T Tarlov 22 6 151

 FROF.A OH

fa, £, B BB

(P R E A B RS EEBE B AL SMRE 210008 R 57T )

doi:10.3969/j.issn.1004-406X.2009.09.07
FE 52K S . R682.3 X EkFRIRED B

R AT 2 o pAy 2 75 A A 426 2T 248 s A0 L, 678 20 o T 43 Ay
PALET I 2 AR R bl 2 AR R AR i SUBR Tarlov %1,
Tarlovi"if i3 X} 30 i 28 22 bR AW 55 )5 B SE Al iR 1 33 Flof 2
Mo, FBE AN 2007 4F 1 ~2008 4F 12 H 1E 363 il 7 4R
T &P MY (adolescent idiopathic scoliosis, AIS) & #
B & A I Tarlov B2 6 4], &40 F o

R ZER 6 (8 H ALtk AF% 1115 2 T8
132 %, WM, AR HAL S HERCA BERE . 1
K AIS 47 R Hi £ 4, R JH 1.5T % 3% Philips Gyroscan
Intera L8R AR FR GEA J A5 1T 2 A MRI IR TH $9 4
4 GIFERR LT S1~82, 1 BT 82,1 Bl T+ S3, B T2 finAY
& b 38 b dw KA 2T, 78 PACS AR Sl b6 28 Ji i) /0N 3
A7, D EAEE R Imm, 20K/ R 1.6x1.0~2.6%
1.7cm, F- 34 2.0x1.3cm, 7€ MRI T1 JIUALH T2 JinAL 4 I
] DL AEAS S 1A 2R (B 1) . BB AR BT JE Tarlov %
I R N I PARSRE R 5 7 B A S I8 A Y SR I e R AR, 5 A
LA AL MR R B0 RN AR (] 2)

Wi Paulsen 55PHR 4 76 R A HE T Tarlov 2 I (1
RN 4.6% . Langdown S5 PHR A5 1E A AT AE AR AHE
Tarlov B ) % A2 R 1.5% , Horh 70%02 2tk . ASBTFE 4
R RAIS B P Tarlov % M K E RN 1.7%, 5
Langdown FPRF 5 45 R EIT . AWFE T, & A Tarlov 22 i
B R, ATRE S AE NI G g R A
K HIETE Langdown SFPRY AT A I 70% 0 ot B

E—1EE B B (1985-) WL WF98 A W58 D7 1]« 5 AL AR
L35+ (025)83106666-11303 E-mail:qiaojun0616@gmail.com

X EHS :1004-406X (2009)-09-0665-02

Bl 1 #4114 %, RETMRI BRI AT S2 9 Bt 45, kK
/R 1.6x1.0cm, T1 HIASURT T2 ANALAG 2 0] UL 45 {5 5 ) 1 26 4R 5%
B2 RGEAE MRI RPN KN 1.6x1.0cm, BAHILH
Ak

P 5% T Tarlov & M & A= 28 10 52 il A7 ¢ Tk — 20 5%
X Tarlov 2 b (9 82 U5 A7 76 4 Bl 52156, TarloviA
B2 TR G AR AT P SRRE 1 Y, o AT R R A TR
JECR W 8 ol i 2 4 LR A5 PE R LS . Paulsen SFRHLIA
AN455 7T fiE 2 2L Tarlov 4P A4 &A= . A WFFEHIA N | Tarlov
i 1y S A 0 S R IR 2 4 2H 2 R 2 AR A O
S48 2, Paulsen 5P Y /K R 1] 38 30 1% 5 W (CSF) A
TE Y R e JE TR (R B, BR AR 8 CSF 1 3t 32 BR
06 e 5 AT ARG 280 07 T 47 S I 4 T 4 v ) Ll 2 AR T 5 e
o REBFH BT WX TF AL AL ZHER

LeSEEhE-ALL
Tarlov 2 i /) 52 AR 24 R IR A%, X 4 n] DL B s 4%
(F#% 670 1)



