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Significance of Mal-alignment after Anterior Cervical Arthrodesis in Degenerative
Cervical Spinal Disorders
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Table 1. Patient Characteristics of Two Groups
Group A (n=25) Group B (n=25) p-value

Age 50.50+11.38  54.70+10.24 0.2274
Sex (M/F) 19:6 15:10 0.3635
Radiculopathy/ 16:9 23:2 0.0374
myelopathy
Fusion level (1:2) 9:16 10:15 1.0000
Duration of symptom 15:10 21:4 0.1137
Size of cage 6.900+0.754  6.825+0.467 0.7073
F/U periods 30.67+15.50  31.33+18.41 0.8232
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Figure 1. Measurement of the alignment of the entire cervical spine
(angle A) and of the fused (angle B), unfused (angle C) segments. Angle
A is the supplementary angle between the line parallel to the dorsal
border of the C2 and the line parallel to that of the C7. Angle B is formed
by the upper plane and the lower plane of the fused segment. Angle C is
formed by the upper plane and the lower plane of the unfused segment.



n

Ao
oX rlo
ol
ol
£

NS Fol7] 93 Haoln AR & Fol
BIEL THAOT 4 A, SE F YA
ZAIA T AR APLS Batol Rkt
stich & = WAy

Alg7g 2ol wstol| Higt &

N
NI
N

o8}
fot

HE ox

o
(W)

o
o o

ot

:
of
fo

oy
=
Z
g X

o]

>

£

Ol-m 001'
N

ro J
_O_Lt
38,
i)

My 2 Hor 1o i
&
fr

N o
N
N

oL
=
2
)
Mkl
do
ne!

Rr )
2 e
o
op
ol
)

2
2

)

o

o
)

ox,
2 mC

ofr
ol
N
gi‘O
Kl
i
kl
N
52
I ol
fF o

A

2 v
30,
o
=
)

o
oz
it
ox
ol
o
4%
fd

Ho

Ooletl ﬁ
2
X

o,

Q
H
i
o e
ol
ok

~ 32
i
N
b Ho

_ﬁ
R
=2 X

°
X
lo
ot

2

i -101!

o]
-

ox 2 wa
=)

>,
:
AN o,
rd
(e}
gk
dc o
[e]
ox
24

ﬁ
ol FE oy

o
o

4
[in

o
S~
=
L
3o
G
ofr
ol
2 Jr
'lﬂ _l)lt
>~
R
)
Yl

v

O 2

Ao
>.
n
:]_‘ —{O[t

offt d
I

oL o
rE
_E)_l!
rr

o)
S

oz v rfr
fr 1o

Wi
)

(o]
i)
1o
LR
ok

LIS
re
o

> ol
e
_O|L
¥
o

Ou:
X
¥ -

rr

~ 2

o
=2
>
=
s
&

OI?)j i

oL o
_{
i)
ol
o
9 we ple ™ ob o 2 ox

o &
i

o K
ol
-

ok
¥ 2

I
o
ox
o
ol
l_;] —lNI
oo
oz
o
1o 1o

T Ao
i

op

ofjZ]4> NDI (Neck dis—
, & FAAof 2
S

2005

$3HAT folrES

oo
S
-+

)

ofstz d7g sttt

36+62%2 -9149, 61
FAA] 12249552 3]Ey]
2 +oJgt xfol g Holz] grop
2 5= ot F7re 4= Aot (Fig.
OHZFS 22 5+9 722 129+67%90] T4
5 Al Hekzke 27549122 17
A THP=0.0988) (Fig. 3). &3+ ¥l
e T A= AT 56+54
=9 WH(p=00018)S, Bi-S 120+52%2] 34 (p=00001) &

14 B BrolA o A W= oHp=0.0007). H]
He|o] AVFZE Hak= AT] H¢- & F 695622 w7

000D BEE A% & F 13£4250] 31& ugich

(p=0.8599) = A
2. Be] B¢ &

oT =

5 gke] §1E Bl

10

[e]

=
Lo

1w o |o

—~
k=)

B Ho 38

S
3

=
I
R
ox

ox

i3

1o

4 12
ol

o] 7\}‘_—-.

o
©
o r:-i

A A= A4S (p=00374)E
AR 27), & A /8] Al
2] ¢S tHp=0.2274, 0.3635, 1.0000,
o JE(GFVAS, FA| VAS)E= Al
FoHp=0.7136, 0.3889).

o

T

o,
ox
i3
oE

3
H
T
5
15

[e)

)

S

S rlo
0,

—_

1o
=)
2
OO [
1o
N

oo 5
b3S
b
r@ rr

il

i)
o

B
0.7073
3

ZH5-2-5d(visual analogue scale)2] 78-$- A2 |

3} ¥ asko] 580+ 1,158 342 B a1, B9

i)
2
of
=)
X
52

O

3

Al

Figure 2. This 27-year-old male patient with a cervical myelopathy and disc herniation at C5-6 underwent anterior cervical discectomy and fusion with a PEEK
cage, and plate fixation. (A) Preoperative lateral radiograph shows degenerative disc space narrowing at C5-6. (B) Postoperative lateral radiograph
shows the loss of cervical lordosis. (C) Lateral radiograph taken 1 year after surgery shows recovery of cervical lordosis and solid bony union.
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Figure 3. This 47-year-old male patient with a cervical disc herniation at C5-6 underwent anterior cervical discectomy and fusion with a PEEK cage,
and plate fixation. (A) Preoperative lateral radiograph shows global kyphosis. (B) Postoperative lateral radiograph shows the improvement of sagittal

alignment. (C) Lateral radiograph taken 4 years after surgery shows further improvement of cervical lordosis and solid bony union.
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Significance of Mal-alignment after Anterior Cervical
Arthrodesis in Degenerative Cervical Spinal Disorders

Kyung-Jin Song, M.D., Kwang-Bok Lee, M.D., Hun Park, M.D,,
Byeong-Yeol Choi, M.D.*, and Eea-Sub Chung, M.D.*

Department of Orthopedic Surgery, Chonbuk National University School of Medicine, Research Institute of Clinical Medicine,
Chonbuk National University Hospital, Jeonju, *Department of Orthopedic Surgery, Presbyterian Medical Center, Jeonju, Korea

Purpose: The purpose of this study was to analyze the risk factors for postoperative sagittal mal-alignment after anterior cervical
arthrodesis resulting from degenerative cervical disorders and its effect on radiological and clinical results.

Materials and Methods: We evaluated 50 patients who underwent anterior cervical arthrodesis for degenerative cervical
disorder retrospectively. We assigned 25 patients who had sagittal mal-alignment after surgery to group A and 25 patients who had
improvement of lordosis after surgery to group B. We evaluated the change of cervical lordosis, lordosis at fused segments, and
lordosis at unfused segments. In addition, we evaluated radiological and clinical results.

Results: In group A, postoperative cervical lordosis worsened from 12.7+10.6 to 3.6+6.2° after surgery (p=0.002), but had recovered
to 12.249.5° by the last Follow-up (p=0.859). In group B, cervical lordosis was improved from 9.6+10.5° to 22.5+9.7° (p=0.0003) after
surgery and correction was maintained to 27.5+9.1° (p=0.0988) at the last follow up. Lordosis at fused segments were improved
in both groups (p=0.001, 0.0001) but lordosis at unfused segments worsend in group A (p=0.0001). The factor associated with
postoperative mal-alignment was symtoms of myelopathy (p=0.0436). Age, sex, fusion level, size of cage, and duration of symptoms
were not significantly associated with postoperative changes in alignment. One nonunion occurred only in group A. Six cases of cage
subsidences were found in group A, 3 cases in group B (p=0.4506). Adjacent segment degeneration was found in 8 segments in group A,
1 segment in group B (p=0.0048). The differences in clinical improvement evaluated by VAS, NDI between groups were not significant
(p=0.88, p=0.91).

Conclusion: Postoperative sagittal malalignment was a temporary and reversible change, and was not related to clinical results.
However, it might be a factor in the increased incidence of adjacent segment degeneration.

Key words: cervical spine degenerative disorder, anterior arthrodesis, sagittal alignment, adjacent segment degeneration
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