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[Abstract] Objectives: To investigate the related factors of adjacent segment degeneration(ASD) after cervical
fusion. Methods: 235 patients were retrospectively collected and analyzed , who underwent anterior cervical
discectomy and fusion (ACDF) in our hospital from January 31, 2009 to January 31, 2011, including 126
males and 109 females. The age ranged from 33 to 70 years(mean 50.42 years). The follow—up time was from
5 to 7 years (mean, 65.32 months). Anterior cervical standard anterioposterior and lateral X-ray, MRI
examination were performed before surgery, at 1 week after operation and at the final follow—up. The age,
sex, the time of follow—up, fusion segment number and radiographic parameters in X-ray such as preoperative
cervical spinal canal ratio, the arc chord distance of cervical spine before and after operation, plate to disc
distance (PDD) were recorded. According to the X-ray Kellgren degeneration classification method and
Miyazaki MRI intervertebral disc degeneration classification method, the patients were classified into non ASD
group and ASD group. The differences between the two groups were compared by i—test and y’-test, and the
related influencing factors of ASD were analyzed by Logistic regression. Results: At last follow—up, 107
patients(45.53%) showed adjacent segment degeneration in the X-ray or MRI. In the ASD group, the average
age was 53.47+6.33(39 to 70 years) years, the mean postoperative arc chord length was 5.58+2.34mm(0 to
10.30mm), 50 cases were with both upper and lower PDD<5Smm, 43 cases with upper or lower PDD<5Smm, 14
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cases with both upper and lower PDD=5mm. In the non ASD group, the average age was 47.56+5.39 (33 to
61 years) years, the mean postoperative arc chord length was 7.63+2.34mm(0.10 to 11.21mm), 39 cases were
with both upper and lower PDD<Smm,

and lower PDD=5mm.

62 cases with upper or lower PDD<Smm, 27 cases with both upper

Between the two groups,  the differences of age, postoperative cervical arc chord
distance and PDD were statistically significant(P<0.05). Gender, fusion segment number, preoperative cervical
arc chord distance,

difference of the preoperative and postoperative arc chord distance, the cervical spinal

canal ratio showed no statistical difference between the ASD and non ASD groups (P>0.05). The results of
Logistic regression analysis showed that age, postoperative cervical arc chord distance and PDD had significant
correlations with the incidence of ASD after operation(P<0.05). Conclusions: The age, postoperative cervical
arc chord distance and PDD are the risk factors of ASD after cervical fusion. Patients with older age at the
time of surgery, worse recovery of cervical curvature , and PDD less than 5mm, are more likely to get ASD.
Omong all, the influence of age on ASD is the greatest.
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Figure 1 X-ray Kellgren classification a level 0, joint space was normal, without osteophyma b level 1, joint space
suspicious narrowing, there may be osteophyma ¢ level 2, joint space suspicious narrowing, there are obvious osteophyma

d level 3, the joint gap clearly narrowed, moderate osteophyte with sclerotic changes e level 4, the joint space narrowed

significantly, a large number of osteophytes,severe sclerosis

|
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Figure 2 MRI T2WI Miyazaki sagittal cervical intervertebral disc degeneration grading system a level [, the

intervertebral disc height is normal. The nucleus pulposus signal intensity is high. The nucleus structure and the
distribution is uniform and the color is white. The boundaries between the nucleus pulposus and the fiber ring are clear.
b level II,  The intervertebral disc height is normal. The nucleus pulposus signal intensity is high. The nucleus
structure and the distribution is not uniform, the middle with the cross stripe appear and the color is white. The
boundaries between the nucleus pulposus and the fiber ring are clear ¢ level Ill, The intervertebral disc height was
normal or decreased. The signal intensity of nucleus pulposus was not uniform. The structure and the distribution of
nucleus pulposus were not uniform and the color is gray to black. And the boundary between nucleus pulposus and
fiber ring was not clear d level IV, The intervertebral disc height was normal or decreased. The signal intensity of
nucleus pulposus was low. the structure of nucleus pulposus and the distribution were not uniform, and the color is gray
to black. The boundary between nucleus pulposus and fiber ring disappeared e level V, The intervertebral disc height
collapsed. The nucleus pulposus signal intensity was low. The structure of nucleus pulposus and the distribution were not

uniform, and the color is gray to black. And the boundary between nucleus pulposus and fiber ring was not clear
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sagittal diameter of vertebral canal and body of C4-C6 were both

Figure 3 a Cervical spinal canal ratio: Firstly,

measured, and cervical canal ratio=spinal canal sagittal diameter/sagittal diameter of vertebral body, mean value of

cervical canal ratio of C4-C6 b Preoperative cervical arc chord distance: a straight line was drawn from the posterior
margin of C2 to the posterior border of the C7 vertebral body. Making an curve along the trailing edge of all cervical
vertebral body. Then a cross intersection vertical line in the two line, the most wide distance is the arc chord distance ¢
Postoperative cervical arc chord distance: the same to the preoperative cervical arc chord distance d PDD: the shortest
distance from the head of the steel plate to the head of the vertebral body of the operation segment, the shortest

distance from the tail of the steel plate to the tail side of the vertebral body of the operation segment
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Table 1 General data and imaging parameters of

patients with no ASD group and ASD group

XA G EE SRR AE (% 2), AT
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8% ASD 4

/N PDD<Smm )52 530 ASD B &G [ I &

Jo ASD #1
No ASD group
IR ()
Agezy) 47.56+5.39
TR (H /%) 70/58

Sex rate(male/female)

ARHT X £ 119 Kellgren 734
Kellgren grade of X-ray preoperation

0%
Grade 0 97
12
Grade 1 31
il 1 BEEL ()
Fusion number(patients)
1 78
2 37
3 13
H5% HE (mm)
arc chord distance(mm)
A 10.02+2.99
reoperative
rE 7.63+2.85
ostoperative
A A
Preoperative postoperative re- — 2.39+4.72
duction
(4-C6 ST 0.862+0.111

Spinal canal ratio

% % TR B 3 4 1 5 g
Plate to disc distance(PDD)

I, F PDD<5mm 39
Upper and lower PDD<Smm

8 F PDD<5mm 62
Upper or lower PDD<5mm

. F PDD=5mm 27
Upper and lower PDD=5mm

D5 ASD ALH B L P<0.05
Note: DCompared with No ASD group, P<0.05

*3
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53.47+6.33%
3 Wi
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AR TARRG AR, RlG AR X AR R T B i
» HUMEAE W) 1 FBUE RS TN 2 AR R
B Mobi—C A T SiAfE i) £ B M A 55 ASD 1 T
56 WEBRAERFER 30% , LB 34% B REA R S
34 HOASD HIBERIL 5 T B R (P<0.05)P, 1EABE
15 FEH ASD (¥ % HE 20 45.53%, # T Hilibrand
ERRIESE . Chung ZF9%F 177 1) ACDF R J5 &
9.98+2.75
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ASD No=0; Yes=1
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Table 3 The results of Logistic regression analysis of the factors and ASD
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P RPN
iR lejg@;ﬂlﬂﬁ -0.516 0.196 6.912 0.009 0.597 0.406 0.877
;lll%% =N
. 0.218 0.262 0.690 0.406 1.244
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