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The imaging features of intervertebral disco-ligamentous complex injury in cervical spine hyperexten-
sion injury and their clinical significance/JIN Genyang, CHEN Weinan, LUO Yuchun, et al/Chinese
Journal of Spine and Spinal Cord, 2012, 22(11): 1016-1021

[Abstract] Objectives: To investigate the imaging features of disco-ligamentous complex(DLC) injury in pa-
tients with cervical spine hyperextension injury and their clinical significance. Methods: From July 2007 to
November 2011, 50 patients treated surgically due to cervical hyperextension injury with completed clinical
data were retrospectively analyzed. All patients suffered from cervical spine injury. Frankel grades were 4
cases with grade A, 8 cases with grade B, 11 cases with grade C, and 27 cases with grade D. According to
the type of preoperative spinal cord compression demonstrated on X-ray, CT and MRI imaging, patients were
divided into three groups: herniated nucleus pulposus(HNP) group: simple herniated nucleus pulpous, 14 cases;
cervical spondylosis(CS) group: combined with cervical spondylosis, 26 cases; ossification of the posterior longi-
tudinal ligament(OPLL) group: combined with ossification of the posterior longitudinal ligament, 10 cases, and
the characteristics of the injued DLC and different surgical approaches for three groups were analyzed. Re-
sults:  All 50 cases with cervical hyperextension injury had anterior longitudinal ligament and intervertebral

disc injury. Among them, 8 patients had posterior longitudinal ligament injury, 5 had facet joint fracture and
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3 patients had interspinous ligament injury. All 50 patients suffering from cervical spinal cord compression

underwent decompression, fusion and internal fixation. The segments included injured DLC segments and
spinal cord compression segments. In HNP group, the consistent rate of DLC level and the spinal cord com-
pression level was 92.85%, all patients underwent anterior approaches; in combined CS group, the DLC injury
the consistent rate of DLC injury level

was noted as single level in 16, two in 6 and three in 4 patients,

and the spinal cord compression level was 84.61%, 23 cases underwent anterior and 3 underwent posterior

approaches; in combined OPLL group, the DLC injury was noted as single level in 4 patients and two in 6
patients, with the consistent rate of 60%, 1 case underwent anterior, 5 cases underwent posterior and 4 cases
underwent combined approaches. The Frankel grade in 28 cases improved one grade, but 22 cases remained
unchanged 3 months after surgery. Conclusions: The characteristics of DLC injury is associated with the
preoperative cervical pathological state, and DLC injury level is not completely consistent with the level of
spinal cord compression.  Cervical stability reconstruction should include injured DLC segments as well as
spinal cord decompression level.
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approach

[Author’s address] Department of Orthopedic, 101th Hospital of PLA, Wuxi, 214044, China

UM 3t A 1 458 A3 2 i PR B DL Y — o 3 ME b
P, HAR LA S A6 T 52 7K 8- O 1] Ay A g
JIAE JE i S5UARE Jek AT Aok | e SOHE 55 B 2 2 M B
R P AR A, SRR S e P A 43 P A A B
il P T H SUME AT AR A B R A G
REPSE Nv kN EJEIRTIEESY &t vk |
BB ME 8] & 8 A 2 A K (disco —ligamentous
complex , DLC ) 7£ SUHE i {1 14 4o o i & #5473, HL
Pife X &SR0k B T B iy B I i fr , o &
2 ABIEGE 1B 53 At 50 191 250 i Aok 453
BE R TORE, ESEH DLC 4540 i8R 6,
SRy ST A i P £ D DR A2 BB B IR 9T R AR

1 #RE5HE
1.1 — s

K P 2R Am) < S0UE Sk e M 450 45 B30 HE S
157,482 2007 4E 7 H~2011 4 11 H 38 B¢ B s
], X 5 3R A 1 92 151 B 3 1 s T R AT
G0, MR B A2 D ML R A O T A2 KT T
) oy 02 IR S BOHE S5 B 2 B SR
o B AR A R a2 W SUME S A 0 A i, SRR
PRI A 2R R TR IR TFARENTS
Yy AARUERR B, 3 50 A e, Horb 5 45 ), &
5 0 AEY 19~74 % SF-34 50 %, Bt R A L kAR
13 29 ], = AbBAVE A5 O 9], A S5 o 12 ), A
AT BE.C3 2 4] ,C4 10 1] ,C5 14 1] ,C6 18
%i],C7 6 ], ASIA 535 . A 2% 4 ] ,B %% 8 il ,C %%
11 %,D %% 27 i, ¥47 SMERE RlA 5 N EE

FAR AT TR 38 4 J5 1 F A 8 i | Hif5 Bk
BABTAR 44,
1.2 Bk oy

i 8 5 Bg PACS(Picture Archiving and Com-
munication Systems) 5 15 74 F1 18 {5 £ 48, X B
TE R E SIME X £k B .CT S MRI %8} E 47 [l o o4
I3 M WA STHE BT A0 HER] 3 R 0 Gy
RKTTHE WP R R R BRI %L
BRI 1 LA B Y B2
DLC $i53 . #& R BB # X LA .CT J¢ MRI 878 1)
BHEAZ IR ¥ 83 R 3 40 A B A ]
%& tH (herniated nucleus pulposus, HNP)ZH , 14 f4i ,
A 19~53 %734 40.78 % 5 45 IF BUHENR (cervi-
cal spondylosis,CS) 41,26 i , 4% 43~72 % | F
¥154.19 %5 IFE AW 51 (ossification of
the posterior longitudinal ligament, OPLL) £H,10
B, 4F 4% 39~63 % -1 53.60 %, WLEE44H DLC
105 B AR L T AR B A

2 %R
21 X 4&ERH

50 i) £ 5 AR AT AT SUMEIE M 7 X 2k A A
MRz X 2 Fr b 24 ) B8 35 D0 I 57 526 91 f 3
UM S b 15 5 SIUMEAE A B 52 1 58 A 7] B
R4 8 B, 3 1) SHUAE Ry 2 0 L 1 9T, 5 810 S O 1Y
FEBT, 3 BIMERIBAL ST R A28, A X &R
KAy, 47 R WL S S5, 3 {9 AR 158 A7 Ak ek 2 1)

B3 5E



1018 o RS 2012 4E4E 22 5 11 W)

Chinese Journal of Spine and Spinal Cord,2012,V0l.22 ,No.11

22 CT Kt

50 i FB 5 AR T ST A CT P-4+ — 4 4
38 3 A (] BT 2% 15 58 A AT 2 3 i i G158
BT MR DT S G DL X 26 R A
[7i] B & B S0UAE s B0l 14k 10 91, b R kb7 1
Bl IR AR 4 ), ST 5
2.3 MRI ¥ #

R AL A K b R 35 2 B Ok R i
MRI TIWI BARAS = X8, H P HERT i i 72 MRIT
T2WI 2ALA5 5, K B & 555 iU
J& OB L 7E MRI TIWI b ] L HAE DLC
P Ak % S2 Pk W BB HE [R]85 45 7E MRI
T2WT SRR A7 7 b ] D AE [R] 48 A1y 2% sl [|] 280 9 A
¥s i as; ARE#7E MRI T2WI 25155
XA HEWAGE MRI T2WI 2 =155, A4l 50 4
B A DLC 5 H #6815 .50 41 344 1 4 1) 47
FIUHE [B) B 400407, I b 8 £ 5 P02 1143, 5 9 £
KA IET I, 3 WIS R )2 #5145 . HNP 4 14
% DLC %0 1 A~ B (1), Hrh 13 4
DLC #0515 Be BV R 5 A = (5 9 Bz i Be 1
i DLC 405 15 BUK T8 4632 A & 1 5B, CS
74 26 v, 1 A~ B DLC #5455 16 6,2 B 6
i (1 2),3 475 Be 4 i), Horp 22 {518 #6532 15 B
HA S XA b0 1/3 X5 DLC #4579
Berbrts X — 2,3 9 & T DLC 458455 19 v X
B, 1 KT DLC #4319 v IXBE . OPLL 41 10
firfr, 1 4~ B DLC #5405 4 61 (K1 3),2 1B 6
i, Hobo Bl 22 1 B H A m S S X
L 1/3 KBS DLC #4575 Be o XKk — 2, 4 1]
AN—3, HNP 4, #9F CSA 5 A I+ OPLL 4119
DLC #1519 Bt 5 H 8652 I W Bt — BOR 5 58
92.85% .84.61%#1 60% .,

24 FARIA

BT FARGYY ,38 BilAT Sinn s F A, 8 Hil1T)E
BFAR 4 BIATHT RS AT AR, HNP 41 14 4
o, 13 AT FRAS DLC 4584 Ak i A ] 4 DD B A [
filt A AR 2 AR 5 1 DLC #8455 58 BE 0 = 15
SALE A B EITEAE I DLC 5E 82 R
P05 07 1 TE N RS MEAR YR 4 U0 BRI 1 SN AR
P R L CS 21 26 fil 4 5147 54~ DLC 45 4k
ME B DI 5 BIAT AL 3G B4 DLC 5 # 32 JE fii
i B A 2 A HET] S DI 4 34T 6 45 351405
DLC 5% 8 52 J5 5405 137 8 A6 A 3 AN A ] 28 1)

B, 1 BIAT LG5 DLC 5% 86 32 TR 45 40 o B A
PR 4 ASHER S YIBR 7 BT 545 DLC 5
1 52 R AR 05 07 AR PN SRS HE R R 4 1,2
T FE 05 DLC 5 8 52 FE 30405 1 B A2 i) 2
AHER K ), 2 BATE IS DLC 58 865 &
P03 7 55 A P9 0 i B P 1] TR 0 S 4 e
ANFRTT B B BT [ 2 AR, 1 AT 35 #5455 DLC
55 7 A3 00 E N A HE AR U R U A S AR
HELET 1 5 A, I T AR A4 M TR 5 0 Al 1 R
OPLL 41 10 b |1 #4745 805 DLC 54 #6%Z
JE A5 05 67 B AE 9 1 SRS HE R 4 D) L3 Bl AT AL 46
B3 DLC 56 86 52 F 3403 07 5 7E N 4 A Al 1 B
Vol A 5 MR AR AT [ E A1 AT e S G DLC 5
0 52 A A3 0 B E P ) B R T A R AR S
P T 8 M ASFR YT B B T e AR 1 B4 T 4
B3 DLC 56 86 52 1 35473 07 B 72 N 19 I 6 BT
A PR A Sl T TINAS AR T B 5 AR MR T [
K4 BIAT IR DLC 54 8652 s 3 405 3 5 78
PRI B A A B BT 1) P8 0 Al S 4 [ s
Ry B pe BT 1 S AR, T B A A M D k]
NS
2.5 RIT4S

ANJE 3 A H K5 ,28 4545 & 2 BE Frankel 43
IR T 19,22 Pl R IAE(E 1),

3 i

SUAE B 1 T A S STHE JA R LA 0
A7 METR] B 565 9 AT S A R 4 FE , b DLC
T SIUHE RS E PRI 4 f o 7 B PEAE T . DLC 19
P07 BOIUME G A, TN SUME 2% AR B Wi i 22 D)
W I — D E N R H AT, RS EAE AR
A BBV 00 SR o A A 0 F8 2 TR IR | T
E XA 22 DN REIK R A R 1V X PR B 0
{18 SIUME S A 1 450 47 S8, e i FEA 9 69 DLC
LA T R R AL, R E TR T SR K
i o X2 M CT A6 L REAR I 75 A7 HE ] Bt i
GG S0 B I MEAREE AL ST B PRy
FEALHYOR (6] 424 W7 DLC J& 7545473 . Ehara S52HA R
XA G A X UM o e P A0 5 AR A e B R, A
WFFEHY 50 8, SUHEMIAL X R A B 5
A 26 0, Hoay 24 ) X R R %
W, PRI X2 A A X ) R SR o o P 48 R
DLC SE A Jay FRE , BUHE CT 147+ — 2 d gl x)



of A HE 2R 2012 4E5S 22 B85 11 8] Chinese Journal of Spine and Spinal Cord,2012,V0l.22,No.11 1019

B1 EHY%,364, scldiilsl , HNP 41 a ARE7THHEMA; X 24 R WM 5% b RETHHE CT =4 & #/R C6/7 HE
[F] B AT 2% 1 9% ¢ ARHT MRI T2WI 78 C3~T1 HEMHT 2 712 w15 5, C6/7 M ] 8 15 % T A 1] 8% N R 157 6 155, C6/7 M)
BRALEBEZ R R EE S d RAT MRI TIWIL 78 C6/7 HE ] B Ak /i 5 D492 3% 28 Pk o I 2 BHET 69 %,
£i,CS A a RETHHEMAL X & H R FMER A b RATHIME CT =4 E&# /R FMEIERA ¢ RFT MRI T2WI 78 C3~C7 HEPR AT
Gz w RS, C4/5 (C5/6 M) 17 S SME Rl & AR5 5545 5, C5/6 HEMI B AL B 62 &, R fES d ARET MRI TIWI
7R C4/5 (C5/6 A ] B Ab i A0 3% 2 4 v

Figure 1 Patient, male, 36-year—old with traffic accident injury, HNP group a Preoperative cervical lateral X-ray

showed no abnormality b The C6/7 intervertebral leading disc widened by three—dimensional reconstruction of the preop-
erative cervical spine CT ¢ Preoperative MRI T2WI showed a wide range of hyperintensity at C3-T1 and heterogeneous
hyperintensity in the anterior of C6/7 disc and intra—disc, spinal cord compression at C6/7 intervertebral space and local
hyperintensity d Preoperative MRI TIWI showed injury and discontinuity of the anterior and posterior longitudinal liga-
ment at C6/7 intervertebral space Figure 2 Patient, male, 69—year—old man with fall injury, CS group a Preoperative
cervical lateral X-ray showed cervical degenerative changes b The cervical degenerative changes demonstrated by three—
dimensional reconstruction of preoperative cervical spine CT ¢ Preoperative MRI T2WI showed a wide range of hyperin-
tensity at C3-C7 and heterogeneous hyperintensity in C4/5, C5/6 discs and intra—discs, spinal cord compression at
C5/6intervertebral space and local hyperintensity d Preoperative MRI TIWI showed injury and discontinuity of the anteri-
or and posterior longitudinal ligament at C4/5, C5/6 intervertebral space
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Figure 3 Patient, male, 56—year—old man with fall injury, OPLL group a Cervical lateral X-ray showed cervical degen-
erative changes b The cervical OPLL(C2-C4) demonstrated by three—dimensional reconstruction of the preoperative cervi-
cal spine CT ¢ Preoperative MRI T2WI showed hyperintensity in C3-C5 and heterogeneous hyperintensity in C3/4, spinal
cord compression at C3/4 level and local hyperintensity d Preoperative MRI T1WI showed injury and discontinuity of the

anterior and posterior longitudinal ligament in C3/4 intervertebral space
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