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BT S 1M B BRI TE R RS A XA R IR AR E T 4 B 78.07% .85.00% .90.19%, I
SIS A 1A ] B A 5 A SR AT T B AR B R RN . SR ACE RIG RS E £ KA — @ KRR A
#% MR [ 3 TR BME ] 255 55 BOAS BEHE B0 22 5 48 03 0 SR AR B 7 B OG5 28 H 3 & ACF KRG )5
IR e A Y G DR 2R L AT B A R

[SRSIR ] AT MG AR 5 A 8 5 % 5 M ) 48 5 DG 1y 245 9

doi; 10.3969/.issn.1004-406X.2016.02.06

hES%EE R681.5,R619  XEEARIRAD.A X EHS:1004-406X(2016)-02-0131-08

Risk factors of the occurrence of adjacent segment angular loss after anterior cervical fusion in pa-
tients with cervical injury/CHEN Jiaoxiang, MA Xiangyang, XU Huazi, et al/Chinese Journal of Spine
and Spinal Cord, 2016, 26(2): 131-138

[Abstract] Objectives: To investigate risk factors of adjacent segment angular loss after anterior cervical
fusion(ACF) in patients with cervical injury. Methods: A retrospective analysis was carried out, 396 patients
undergoing ACF were included in the study. Factors such as age, gender, follow—up time, operation methods,
ASTA scores (grade A-E recorded as 1-5 score respectively) in admission and at final follow—up were
recorded. Radiographic parameters such as kyphosis, fusion segment angle, adjacent vertebral angle, adjacent
intervertebral angle were measured, adjacent segment injury was identified by using MRI and CT. Patients

were divided into two groups based on the angle loss at adjacent segment for 5°. 23 cases were in angular
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loss group(group A) and 373 in non angular loss group(group B). The comparative results between the two
groups were analyzed by T-test, Chi—square test or Fisher exact probability. Risk factors of adjacent segment
angle loss after ACF were analyzed by using multivariate logistic regression. To identify the majority of the
angle loss of adjacent segment after ACF, the proportion of the adjacent intervertebral angle, the vertebral an-
gle and the fusion segment angle in the local kyphosis, the upper region angle and the lower region angle
were analyzed. Results: The occurrence of adjacent segment angular loss after ACF was 5.81%(23/396). Age
was 48.26+8.61 and 31.04+6.17 years (P=0.021)
was 3.520.8 and 3.7x1.0(P=0.045). Follow—up time, operation method, gender and ASIA at final follow—up
(P>0.05).

spect to adjacent segment injury including abnormal disc signals in non—operation segment on MRI, unilateral,

in group A and B, ASIA in admission for group A and B

showed no significant differences between group A and B Significant difference was noted with re-
undisplaced cervical facet joint fracture without disc-ligament complex injury appeared in group A compared
with group B(P<0.001 and P=0.003, respectively). Age, abnormal disc signals in non-operation segment on
MRI, unilateral, undisplaced facet fracture without disc—ligament complex injury were independent risk factors
of this complication by using multivariate logistic regression(P=0.031, 0.006, 0.002, respectively). By analyzing
radiographic parameters, the angular loss of upper adjacent intervertebral space in the local kyphosis, the
caudal angle and the distal angle was 78.07%, 85.00% and 90.19%, respectively. The angular lose in upper
adjacent disc resulted in a progressive angular lose of adjacent segment. Conclusions: The incidence of adja-
cent segment angle loss after ACF is correlated to age,

abnormal disc signals of non—operation segment on

MRI, unilateral, undisplaced facet joint fracture without disc—ligament complex injury is considerable, mainly

Chinese Journal of Spine and Spinal Cord,2016,Vo0l.26 ,No.2

in the upper adjacent segment.

[Key words] Anterior cervical fusion; Kyphosis; Disc; Facet fracture
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(anterior cervical corpectomy decompression and
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(anterior cervical discectomy and fusion,ACDF),
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Figure 1 Schematic diagram of parameters
on lateral cervical X-ray (The local kyphosis,
the upper region angle and the lower region
angle reflected cervical local curvature. Local
kyphosis was the angle between the inferior
endplate of the second upper adjacent verte-
bra and the inferior end plate of the first

lower adjacent vertebra.  The upper region

angle was defined as angle between the superior end plate of fusion segment and the inferior end plate of the second

upper adjacent vertebra. The lower region angle was defined as angle between the inferior end plate of the upper adja-

cent vertebra and the superior end plate of the lower adjacent vertebra)(UAIVAL: First upper adjacent intervertebral an-

gle; UAIVA2: Second upper adjacent intervertebral angle;

LAIVAL: First lower adjacent intervertebral angle; UAVAI:

First upper adjacent vertebral angle; LAVATL: First lower adjacent vertebral angle; FSA: Fusion segment angle; URA: Up-

per region angle; LRA: Lower region angle; LK: Local kyphosis)
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B R Y R A BE A S (P oyl R
0.031,0.006,0.002) , ABERt ASIA 5 ACF AR J5 4B
T BRI IE kAR TOAH S (P=0.301, 3% 4)
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XSk A, I AR 1 MER R AR
BLRLY, 43 M 78.07% .85.00% 90.19% , H: 4% i,
S REALR R (£ 5.6).
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P53 & 48 (Subaxial Injury Classification Scoring
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*1 AA5BA—MHERITLE
Table 1 Group A and group B comparison of general

information
A4 B4 PlE
Group A Group B P value
S 23 373
PR (/)
Gender(male/female) 14/9 206/167 0.736
i (%) 48.26+8.61 31.04+6.17 0.021
Age (year)
UL SR AR 1] 45 010 5% el 1 il 17 309
A (ACDF) :
T T v 4 ) e P L
i Hu%?ﬁ?{@&é_c?)l%w{ﬂn: 6 o4 0266

P X BT R (R
Mean follow—up(day)
ABERT ASIA 53 (43)

ASIA score in admission

ARUCHET ASIA 345 (4))
ASIA score in final follow—up

101.22423.67  153+26.82 0.440
3.5+0.8 3.7£1.0 0.045

4.3+0.5 4.0+0.9 0.260

Note: ACDF, Anterior cervical discectomy and fusion; ACCF,
Anterior cervical corpectomy and fusion; ASIA, America Spinal

Injury Association

*2 AA5BARMELAEZW
Table 2 Local kyphosis(LK) changes of group A and

group B
A4l B
Group A Group B

A R I ™ AR (0)

Post—operative LK 11.29+7.76 10.82+3.93

KUK B 4 i ()
Final follow—up LK 2.58+8.80 12.43+3.89
REZRC) 8.71%3.96 Z16141.38"
Angle loss

D5 A g, P<0.001
Note: (DCompared with group A, P<0.001

®3 ABEBABEFTENHE-FHEMRGERL
Table 3 Adjacent ligament-bony structure jinjury in
group A and B

AH B Pl
Group A Group B P value

HE ] 45 155 5 5
(ARIES 11 BL) 5 13
Abnormal disc signal (FUAS)

HRBG (LS L VR .
LF ligament (FUAS)

) 3 4 45 0
(EARIEH 1 1B 8 94
ISL injury (FUAS)

A M B4 5 A
X BRI L ), 0
Facet fracture without DLC
injury (FUAS)

P<0.001

P=0.113

P=0.308

P=0.003

Note: FUAS, First upper adjacent segment; LF, Flavum ligament;

ISL, Interspinous ligament; DLC, Disc—ligament complex
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B2 &#%,%5.,39% ab RujsiH MRI T1 1% (a) T2 & (b) 7 C5/6 HEH 15 5 5E ¢ ACCF RJ5 X £ F 7R Rl e i
fa-5.71°, FABIEHS 1 HEMH BR-2.06° d 58d 5 & &, JR il Jm M M —-15.93°, EARIT AR 1 A B/ —10.03°, Jm ¥ e ™ fA B &
% 10.22°, FABITES 1 MEMI B R R 7.97° B3 B, 5,38 4 a R MRIZR C5/6 5 BOR DUMER] & B4 B 403 15 5
b ACDF ARJ5 #HiHE CT #2775 T ARMIH, C5/6 1 EBOCWRET ¢ RIGEATHEM A X L m RGN A 14.200, AR
L AERIBE 7.68° d 2 A H 5 S A BHEM AL X 2 R R 5 f 5.54°, BARIESS 1 MEMIBR 0.26°, Ja & Js i/ ff 2 & 2R
6.52°, L ABATER 1 AR BE AR R 252k 7.420

Figure 2 A male, 39 years old a, b Pre—operative MRI showed abnormal disc signals on T1(a) and T2 STIR-weight-
ed sequence(b) ¢ X-ray showed local kyphosis(LK) and the first upper adjacent intervertebral angle(UAIVAL) after ante-
rior cervical fusion were —-5.71° and -2.06° respectively d After 58 days follow—up, X-ray showed LK was -15.93°,
UAIVA1 was -10.03°, angle loss of LK and UAIVA1 were 10.22° and 7.97° Figure 3 A male, 38 years old a Pre-
operative MRI showed no disc and ligaments injury b Postoperative CT identified successful performance of anterior cer-
vical discectomy and fusion(C6/7) and cervical facet fracture(C5/6) ¢ Postoperative X-ray showed the local kyphosis (LK)
and the first upper adjacent intervertebral angle (UAIVA1) were 14.20° and 7.68° respectively d After 2 months follow—
up, X-ray showed LK was 5.54°, UAIVAI was 0.26°, angle loss of LK and UAIVA1 were 6.52° and 7.42° respectively

FE A i i S A E Hh 9 B AR I, A 2 A
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4 EREEHNEMEAETETEEOBEN
logistic [ Y345 #7 45 R
Table 4 Result of logistic regression for adjacent

segment kyphosis occurrence after anterior cervical fusion

g 95% 11l {5 IX [
ULg‘;;{H: 95% cnn?idenf:e

. P value
interval

AR (%)
Age (year)
ABER] ASIA
ASTA in admission
MRIAE 6] 4 5 6 {5
(AR ES 1958 2.075
Suspected Disc injury(FUAS)

1.336 1.078~4.382 0.031

1.021 0.948~1.342 0.301

1.203~4.020 0.006

AN ] S5 B 52 A3 (AL 005 1Y
KA (LA 1R
Facet fracture without DLC
injury (FUAS)

2.692 1.554~3.923 0.002

ASIA: America Spinal Injury Association; FUAS: First upper

adjacent segment

x5 ABHBIHITL
Table 5 Changes in radiographic parameters of group

A over time

N ERN ] LR
Postoperation  Final follow—up  Angle loss
RARIT S 1 HER] B
Lower adjacent 4.60+3.34 3.98+3.81 0.62+3.38
intervertebral angle
TNABIUTHT 1 AR
Lower adjacent -1.18+2.18 —-1.15+2.18 -0.03+0.18
vertebra angle
il B B
Fusion segment 4.35+6.75 4.23+6.74 0.12+0.08
angle
AR 1 HER B
First upper adjacent  2.88+2.77 -3.92+£3.94 6.80+3.37
intervertebral angle
EABIUTHT 1 AR
Upper adjacent -1.74+2.31 -1.72+2.32 -0.02+0.65
vertebra angle
AR 2 HME B
Sec‘g%d upper 2.3843.85 1.16£2.97 1.22+3.29
adjacent
intervertebral angle
Vone BB 3502070 4482132 800:6.82
pper region angle
L F [Aiyji‘;'ﬁ 11.83+2.74 4.29+0.13 7.54£9.22
ower region angle
I e 11298376 258:080  8.71x396

Local kyphosis

Je Rl BEUCRE A 2 AR JR e o i 32 2
Z2 7% [l A 70 Ay SRR A S 2 ACE A 4083 1 B
TR G DR B HME ] 5 AT I 3 R OR AR
A=W g o R RE DR 1, R A A 8] 2 32 B 45 4T
Ja B MBI e e — 208G, ASHEBR N EAE 8] £
IBAZ SUHE MR K A ] WA, DA BIF 50 A [l Jo 4

6 AAWABEERSTWHN(%)
Table 6 Analysis of angle loss contribution in
radiographic parameters of group A

REE A B T X

LK URA LRA
AT 2 He b 14.01 15.25 0
J;@IS[‘J%Q\';AIJEMK 023 -0.25 0
148 igﬁ PR i 78.07 85.00 90.19
W;ﬁ& 138 0 1.59
T4 jgﬁvlﬂk Ii] B 712 0 8.22
T@BE\%@ AIIMS _034 0 0

UAIVAL: First upper adjacent intervertebral angle; UAIVA2:
Second upper adjacent intervertebral angle; LAIVAL:  First
lower adjacent intervertebral angle; UAVAIL: First upper adja-

cent vertebral angle; LAVAL:First lower adjacent vertebral

angle; FSA: Fusion segment angle; URA: Upper region angle;

LRA: Lower region angle; LK: Local kyphosis
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e F AR BT w2 A B 31 (P=0.003) ,
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