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Treatment of Distractive Flexion Injury in Lower Cervical Spine using
Anterior Cervical Fusion

Heui-Jeon Park, M.D., Young-Jun Shim, M .D.
Department of Orthopaedic Surgery Yonsei University, Wonju College of Medicine, Wonju, Korea.

— Abstract —

Study Design: A retrospective study.

Objectives: To evaluate the availability of anterior cervical plating in the treatment of distractive flexion injury of the lower
cervical spine and the relationship between the neurologic findings, types of dislocation, and disc herniation.

Summary of Literature Review: Anterior stabilization of unstable cervical spine injuries is increasing. However, the stability of
anterior stabilization only is controversial for the treatment of bilateral dislocation of the cervical spine.

Material and Methods: We retrospectively analyzed 32 patients treated with anterior decompression, auto-iliac bone graft, and
anterior cervical plating, who suffered from distractive flexion injury in the lower cervical spine from Feb. 1999 to Feb. 2006.
Unilateral dislocation occurred in 21 cases, bilateral dislocation in 11 cases, with evaluation of disc status at the injured level
conducted after closed reduction by MRI. We statistically analyzed changes in vertebral body height, disc angle, fusion rate,
neurologic recovery, and complications.

Results: All cases were fused by 123+27 weeks after operation, and the loss of anterior and posterior vertebral body height
were statistically significant (p=0.00, 0.00), changes in the disc angle were not (p=0.53). Herniation of the disc was more fre-
quent in unilateral dislocation (p=0.02). Clinically 21 (65%) patients had neurologic deficits, but nerve root injuries recovered in
all cases, with the original average ASIA motor score of 552 improving to 68.3 at last follow up.

Conclusions: Anterior decompression, bone grafting, and metallic osteosynthesis were effective treatment modalities for distrac-
tive-flexion injuries of the lower cervical spine, causing slight vertebral body height decreases but no loss of reduction or neu-
rologic compromise.
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S FAYT A TGS EEANM B2 = R AT
T3 AAE A

FATA FA 2 SPSSEAZ RIS o] &8t &4
ool Mg Az, FAEole W Oneway

7
#4 & Chi-Square test, % 79| 7
A whzhe] w8 pared T-test & o] 43k

74 J_I_I_
1. ReEEe FH =0 I Mukzie| He}

AWEA Eole € F 439+£7.3 mm, 3 FF A o A
417468 mm=E FA3 AL, FHFA 2ol = F

43.0+7.0 mm, H =3 Aol A 40.8+5.6 mmzE 7+A 3]

HEFA A FATHORE fFog 74 LS A

2 1}(p=0.00, 0.00), A= &+E EAW 21 A= A
[e]

Hl=o] 29+3.0 mm, $HE0o] 2.8+2.7 mm7tA, 4=
B 118 ol A& ZHz 0.6+2.8 mm, 0.1+5.1 mme] 7H4&
£ Ho] Ao Fol 9 Wt o 79 Aol & Kol
2 9+ tH(p=0.80, 0.08).

FHEEY Atz & F 514565k, HFFA ol A
AT+48EE Fastd oy AT FIH2 sl
(p=053), HZ & FlA < 01% SV} G5 &+ &
NN E 1258 ZAaE B o &t 2ol ol & E
=] ¢¥ 9k tH(p=0.49)(Table 1)
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2 Hol & 8 AT F Aol A E4FF9d & At
Z}3 FA o] M3t 2ol & HolA %9k tH(p=0.07,
0.59, 0.87)(Table 2).

Table 1. Change of local kyphosis and body height by dislocation type

Tota Unilateral Bilatera

' . i . P-value
(n=32) didocation (n=21) didocation (n=11)
Post op. 5.11 431 6.6
Kyphotic angle(®) Last F/U 474 441 5.36
Change of angle (A) -0.37 0.1 -1.27 0.498
Post op. 439 42.5 46.4
Ant. body height (mm) Last F/U 41.7 39.6 45.8
Change of Ht (A) -2.1 -2.9 -0.6 0.797
Post op. 43.0 41.8 454
Post. body height (mm) Last FU 40.8 39.0 4.1
Change of Ht (A) -2.3 -2.8 -0.1 0.085
Table 2. Change of loca kyphosis and body height by injury level
injury level
C4/5 (C3/4) C5/6 C6/7 (C7ITL) Total P-value
(n=8) (n=13) (n=11) (n=32)
Change of Kyphotic angle (°) +1.3 -1.9 +0.3 -0.37 0.069
Change of Anterior vertebral body Height (cm) -0.2 -0.2 -0.3 -0.2 0.598
Change of Posterior vertebral body height (cm) -0.2 -0.3 -0.2 -0.2 0.879
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Tota
21
11
32
P-value
0.420

= 9)

18
23
Non-herniated Disc (n
55.1
71.3
16.2

Disc Herniatiobn

23)

55.2
67.1
119

Herniated Disc(n

Normal Disc
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Change of score (A)
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Unilateral dislocation
Bilateral dislocation

total
ASIA score

Table 3. Relationship between disc herniation and type of dislocation

*Chi-Square test: P=0.016,Fisher test: P=0.035
Table 4. Change of Neurological Examination
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Mot FEtEg 0|23 SIEAF AA-Z2T Ao x|E - HEH 9

NEes g &4 gornzg SuryHs 93 94 4350 A 4452 WS e, FF g7 A
st® g HFEAdolv 53] thdA] &4 Aol A | 11 A= ZhzF 0.6 mm, 0.1 mme] 7h4, M vhzhe
S A AR ool flaL, sl et HIoE Qe 6.6 A 53==Z W3 E Hof, Akae 9 3y vro
AR Z ] EA4fo]l A, FAAA A= FA7t 2L G grdA T JSA oA Fo] b4
7Vestn, o] & Zo] 9o YA s FHES T HaHs dS 7 Uk (Table 1)(Fig. 2).
ZFAZE F o, 2209 rE A9 AAR Bt 3 ol AEL dWrH el F&5AF A HE YAIE S
Ho e Akgto] 7hsstthe Aol ATO. T2y & o] &3t XASAY 71l AHEEAE AT =
s AW 2g s Ble) Aol ot =R S@e g, JI2d e 533 FA G AR A
HOZ HJHHA G g A& T Y B} olefl 71AA gt Aol S7HE A7 EH AR S ol &
golatA] gtk @ o] AT she] Huh Qb sty wdl o] s dta, o] 4 Fe

ok A e A & Ao e FdskA dot B NAG FE57)9] Hd 93 A2 AR E
A= AAFR] AFA o} F7H3e] &Fo =2 Qg a8y vp s FA A 3R] FA Eo] FAE
QA Aol Skl st F7kE EE oy FAF Hoed ol FAZTHY &4y FAFHERE Qe
AR QIS H 7o) Zheto] 2 T wf it A A O E AL A 53t (weight bearing surface) o] QHg /] A of ol €]
wof gfom. A5 WA 7|71 thk A etA A S ASZ AztEm AT F ol A7 FH I
A S A7 A a4 3717 B 959 oA Agk FuEgolyg FAZHY Fut R E AL
NFAAAE 2= stHA ZH-EFoAM A 5453 3] #A3l] oY Aol FA AAeS A
3G AlellE Aagk Yy gg AYstEAD, F 7HA AT FFES HYS Tk
IS W stodof stobal ST, 1y Aebi 59 Rizzolo 592 2H7] 31 9 %
o] Aol AFAd et Fe] At §43ES A A o] 2%l A 54 Fh
o ko] BE ZAIAR AATE Sl el 5% o] 1 BAte] 22%, S wiH
S AstFA e AR 29 IS H o B R kol A 32} o] 54%0) A F 7k &
et S e A I o] FE AAFA F5R%L A Ao A o] Zhgto] 8
2 IHste 98 Ao e dA T F gloka s Me B85S Ads =
t}. Song S5 USA g AW f8& 3 A5 70%(22/31) 9] F7+t @&
FoHES A e oA ddH R it 7ol Aol To] 75%, F54 g9 4
E Ho|A Ut st om, AAEL WAk eA 3 AS gFoA Bt s
7vell A, |E 7 AR 218 oA AW FAZol= (Fig. 3). o] &= Allen 7 9]
3.0 mm, 3 F A Fo] =28 mm AN, A

Fig. 2. A 47 year old male patient with C5 nerve root injury
due to hilateral facet dislocation. (A) Preoperative later-
al roentgenogram shows 50% anterior displacement of
C4 on C5 body. (B) T2 weighted sagittal MR image
shows a C4-5 disc protrusion. (C) Lateral radiograph,
immediately after surgery, shows anterior cervical
fusion with autogenous iliac bone and cervical spine
locking plate. (D) Latera radiograph, 12months after
surgery, shows the consolidation of grafted bone.

Fig. 3. A 59year old male patient with central cord syndrome
due to unilateral facet dislocation. (A)Preoperative lat-
eral roentgenogram shows 30% anterior displacement
of C5 on C6 body. (B)T2 weighted sagittal MR image
shows a C5-6 disc rupture and diffuse hyperintensity
cord lesion at C5-C6 level. (C) Lateral radiograph,
immediately after surgery, shows anterior cervical
fusion with autogenous iliac bone and cervical spine
locking plate. (D) Lateral radiograph, 24months after
surgery, shows the consolidation of grafted bone.
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