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Analysis of Risk Factors of Adjacent Segment Disease
with Lumbar and Lumbosacral Arthrodesis for the
Degenerative Lumbar Spinal Disorders

Kyung-Jin Song, M.D., Ph.D., Jong-Hyun Ko, M.D.”, and Young-Ran Jung, M.D.
Department of Orthopedic Surgery, Chonbuk National University Medical School, Jeonju, Korea

Purpose: The objective of this study is to confirm the effects of risk factors on Adjacent Segment Disease (ASD).

Materials and Methods: The subjects of this study were 793 patients who had degenerative lumbar spine disease and were followed-up
for an average period of 7.2 years from January of 1999 to September of 2010 after undergoing spinal fusion. To confirm the risk factors, a
study on patient factors, surgical factors and radiologic factors was performed.

Results: Of 793 patients, 69 patients (group A, 8.7%) underwent a secondary surgical treatment due to ASD. Age of patient, sex, bone
mineral density, history of smoking and occupation were not statistically significant. Preoperative body mass index (BMI) (25 kg/m?) and
postoperative increase of BMI were the patient’s factor in ASD (p=0.02, p <0.001). Regarding surgical factors, multilevel fusion (more than
3 levels) was higher risk in prevalence of ASD than short level fusion (p=0.01). Degeneration of intervertebral disc (p=0.01) and facet joints
(p=0.02), and segmental instability (p=0.001) were also associated with the prevalence of ASD in radiologic factors.

Conclusion: To prevent the occurrence of ASD after lumbosacral fusion, selection of the proper level of fusion preoperatively and
modifying the life style with body weight control and reduction of hypermobility after fusion surgery are essential.

Key words: lumbar spinal disorders, adjacent segment disease, fusion, risk factors

A = T4 THEL ol§T BF HUE F/I Yok 448 A2
o] 2710k @7 ole] TYFEol HAH R YT, o] F LI F

A %20l B 440) Z710h clRo] BF HH BB WY e F AUE LA G52l Kot 2] 71 Bdo| %
YIS Z7lo Bek M) AR AUES SN HE A ok Sue §3F 1% Hde] £FEsPL o wol WEHL
o mPste] M WY, B 1Y, Tl gl BHEE ] FAGA B BAIS Uk ek g F A7) 2

segment degeneration)©] Z2j
S = 45 d/dE oy B4 A3 (clinical adjacent segment

Received June 24, 2014 Revised February 16, 2015 Accepted October 5, 2015 disease, clinical ASD)o|z} §_]—1:]—"’6> o]k ASD= A|7F o]&A o
Correspondence to: Jong-Hyun Ko, M.D. ’ _ N = or | -
Department of Orthopedic Surgery, Chonbuk National University Medical School, 20 2 AZro] A agte] whet vhgo] Srlehrhal e A glon S

Geonji-ro, Deokjin-gu, Jeonju 54907, Korea o3} Al oJ8] 7|7|TRAIO] oo Eo| sk ET} wA 7} 9tk B
TEL: +82-63-250-1760 FAX: +82-63-271-6538  E-mail: drhwata@gmail.com Al A, 7171218 ool S WAPE AUl

P

The Journal of the Korean Orthopaedic Association Volume 51 Number 1 2016 Copyright © 2016 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



55

Analysis of Risk Factors of ASD after Lumbar Spine Arthrodesis

QIek” 3% ASDS} 91 L40] et BA|2t

AApSoit the opto g uag

A=A
Fol et A7 ArEL
1:]— 11,12)

olo] A2 A
;G 7\}\} H O 131
ol Ak &
felof tsf &4
ok_ 2]—0] oH

R do
X0 ok

iy
ftijo

Sofstag ol A A ASD 2
o] & 5ad X =7t BaPH WY AS
HE AU Y ARRA B 29,
{513, GAkolara azdat a7 ASDe] bl

Fetsick

T

g

™

4
e
o & 2L

rr

84
HIR

17

e

o d

4 2

1. 7 CH&
U} pa T FF AR 71702 1994 1€5E 20108 oY
TR R B A 72002-124) 02 T A1 215
on B 24F Aoz 2F B QHE 9L A
e 2 793 (AL 336, oA} 457H)S o2 Sty T Hat
Lpol= 5554139-80AD L. 919 R4S I5k7] S8l ASD2
Aleatt At 697 (At 2478, o34t 45%8) 3 ASD7FH A= A] o
2 BT 7437 3129, ik 4129)S vlwstgch &
oJArolskal ZAMA} g_pg B4 o] B34 WHalel &

=
o,

14
2

=2
H‘I
L
~
o
=

r

32 on it
[o ol
=D

>
e
ftf
2
rlr PO
fu
et

o o
ol
-

¢

oz
k)

o,
:

F'IU: rit
1 on
o
=
N
I
=

=2
)
%
—{O{t
19
k=)

rE e

2

)
o,
o

r

ol
o
o
rot
ul
o,
N
1o

i
>
x
it

ol

gt A 29l Ry
=9 4Eat ARollA 2] ASDee] WAE Ak | flo A2
TOAIE 7oz st on A9 A HHo2A 5 T4 A
S04 Sl A Y (F 43] ol Y ATt ol SA4 eFS 3
H SRS AR SA] B Ak 1L o|sht ARRA] SARREE ARk

A =g AR A o)of] 2 ASDeFe] TAIE RAFSHATE 1 9] H]
UM% (body mass index [BMI] >25 kg/m™S H|gEo &2 o)) Z

I (bone mineral density [BMD] <T score -2.55 &350 2 &

o
N
~
&
ok
8

_7

rl

ol

i

Ho 32

-—*]), E%‘B‘Xlixﬂ = O 7]0 EZE—*]'J— oo Z]EXﬂ
329, 293 FAWE ol S 7=l e eAkE Aot
ASDe}e] TS 2AIA

a2 Qolo| A= A HaF A 7|7H46W(2.1-76E)L 7]

AN
o
it

WSS vlastglen, |
Sy EJr—E— ASDe}O] THAIS z2ALs}7] S8l
fraes AR Fok Al 24 ool o
ASDQ}—J W3S vl sk

ATOIAM = 12} pE F9F ASDE >

S S0} UpR| Uk FA] AARE Eﬂ.o:]
o] Iy s =4 Wsto] sl vli-2AlSk
| 3% %9%4H(magnetic resonance imaging, MRI)of|A] 3:7F
Pfirrmann S-70] 7]&35t B2 o2 (A
=For e "v—JJ’ 49| E]3Yd Wok= Weishaupt
2 0 Aol A 3tA| 2 B57519
Lﬁ—l SH YA Ao A

o g 2
ofl 1 pp )
‘E o
QL
19
i)

12
|o

N oo U
i)

BT oo
-
N

2 rf oy o
i)
glzg
2,

>
9]
i
2

O

9—]'1}7‘4 TE=4 13]—’ 0“01'9—]51]'31 ZAto] thet SAIA A 2l=
IBM SPSS ver. 190 (IBM Co., Armonk, NY, USA)S ©]-83lic}.
ZHol A& 73} repeated measures ANOVA 242 5351 A7 B
w7 A -EAEE oY, foleE p<005S FAIA Qul7t 9l
= o= Frlsheinh

2 T
1. SR 221
L35 =B H‘atﬁ 2 12} {3+& T ASDE 22t a4 AR

87%)019,12134 Fak Lol 65.241(45-85
94 13 3Rpo A ASD7F EAY3E A= 179
(6.6%), 654] 1]gte] Ekxtol| A ASD7} LAY SEAR= 5278 (9.7%)
o2 yolet TaA/go] ¢leaS AT 4 A (p=0.15), /0
ThE ASDEFS] HA|OA &= Aol A 248 (7.1%), HAAOIA 45
9.8%) 0.7 o] ¢l thp=0.89) (Table 1).

S Aqe] E/434 BMI 40| 7HssHid 359% 9] Skt
% BMI 25 kg/m’ o|4}¢l Sp= 1429 0] ¢it}. ASDE 543 $
ZFel Aol A 518 (739%)0] BMI 25 kg/m’ 014}, 1492 BMI 25

keg/m’ U]gEO. 2 Stolx|o] BMI &% o] 755t d 359 9] Sk=f

Table 1. Relationship of Age and Sex between Two Groups

: Age (yr) Sex
Variable
<65 >65 Male Female
A group 52 17 24 45
B group 484 240 312 412
Total 536 257 336 457
p-value 0.15 0.89

A group: adjacent segment disease (ASD) patients with surgical
treatment, B group: non-ASD patients.
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Figure 1. The distribution of 37 patients who increased body mass index
(BMI) between first and second operation (BMI>25 kg/m?).

Table 2. Relationship of Various Factors between Two Groups
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Table 3. Relationship of Fusion Level and Follow-Up Period between
Two Groups

: Fusion level Follow-up period (yr)
Variable
1 level 2 level >3 level <4.6
A group 14 19 36 32 37
B group 280 342 102 381 343
Total 294 361 138 413 380
p-value 0.01 0.52

A group: adjacent segment disease (ASD) patients with surgical
treatment, B group: non-ASD patients.

BMI (kg/m?) Work Smoke Osteoporosis
A group 51 14 6 50 14 35 10 59 6 10
B group 91 203 92 13 74 530 132 55 25 79
Total 142 217 98 63 88 565 142 114 31 89
p-value 0.02 0.07 0.06 0.07 0.25

A group: adjacent segment disease (ASD) patients with surgical treatment, B group: non-ASD patients.

BMI, body mass index; BMD, bone mineral density.
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Table 4. Relationship of Radiologic Findings between Two Groups

Variable Degeneration stage of disc Degeneration state of facet Stability

2 Stable Unstable
A group 15 44 10 14 42 13 4 65
B group 267 326 131 268 347 109 276 448
Total 282 370 141 282 389 122 280 513
p-value 0.01 0.02 0.001

A group: adjacent segment disease (ASD) patients with surgical treatment, B group: non-ASD patients.
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