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Risk Factorsfor Adjacent Segment Disease
after Posterolateral Lumbar Fusion

Kyu Yeol Lee, M.D., Sung Keun Sohn, M.D., Myung Jin Lee, M.D., Lih Wang, M .D.
Department of Orthopaedic Surgery, College of Medicine, Dong-A University, Busan, Korea

— Abstract —

Study Design: This is a retrospective study.

Objective: We wanted to analyze the treatment outcome and the risk factors for adjacent segment disease after lumbar fusion.
Summary of Literature Review: Biomechanical alterations likely play a primary role in causing adjacent segment disease. Radi-
ographically apparent, asymptomatic adjacent segment disease is common after lumbar fusion, but this does not correlate with
the functional outcomes.

Materials and Methods: We reviewed 544 patients who underwent lumbar fusion at a minimum of 5-year follow-up between
March 1993 and August 2006. Risk factors analysis was performed for 48 of 544 patients with adjacent segment disease and
who were needed a second operation, and the treatment outcomes were assessed for 46 patients with a minimum 1-year fol-
low-up after the second operation. The average interval to the second operation was 4.5 years, and the average follow-up after
the second operation was 34.5 months. The treatment outcome was assessed by using the modified Brodsky criteria and the
reoperation rate was assessed in relation to several risk factors.

Results: Excellent and good operative results were obtained in 29 cases (63%) and bony fusion was achieved in 41 cases (89%).
Of the risk factors we examined, multi-level fusion, a high grade of initial radiographic degeneration, the loss of physiologic
lumbar lordosis and the involvement of degenerative scoliosis were associated with a high reoperation rate, with statistical sig-
nificance. Age, gender, the initial diagnosis, the upper placement of the proximal screws and the extent to the sacrum were not
correlated with the reoperation rate.

Conclusion: The treatment outcome was relatively satisfactory; however, the factors influencing the treatment outcome of the
second operation still need to be considered. The fusion level, the initial radiographic degeneration, the preservation of lumbar
lordosis and the involvement of degenerative scoliosis are considered to be risk factors for the failure of lumbar fusion.
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4: Large osteophytosis, marked sclerosis of vertebral plates and marked narrowing of disc space
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3: Marked osteophytosis and sclerosis of vertebral plates with slight narrowing of disc space

2: Definite osteophytosis with some sclerosis of anterior part of vertebral plates

1: Minimal osteophytosis only

Kellgren Grade

Table 1. Radiologic grading of adjacent segment degeneration (prior to primary surgery)
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Table 2. Modified Brodsky's criteria

Designation Criterion 3. EAEN Ty}
Excellent No pain i .
Good Occasional back or leg pain Areds olgdated AFEE A TS A=
No change of work A@AAE el i F #A4E A, BATH A
No change of |eisure activity =9 93 SPSS 15.0 E4] =2 1% <] Chi-square testS
Fair Frequent back or leg pain o]_g__é_]_gig_tq %9451\_%% p<005i Xéﬁ}f’\iq
Some change of work
Some change of leisure activity q 5
Poor Disabling pain 2 =
Long-term medication
Unable to work g ZFH o3t X8 Wwhe 5T 3} = 23 &S
A B 480190 88%2) AFEES BY
Table 3. Cause and location of adjacent segmental disease at second operation
Cause Nubmer (n) Percentage (%)
Stenosis 27 56.3
Instability 9 18.7
Stenosis and instability 11 229
Far lateral HNP* 1 2.1
Location Number (n) Percentage (%)
Upper segment 37 77.1
Lower segment 8 16.7
Upper and lower segment 3 6.2

* HNP; herniated nucleus purposus

Fig. 1. Posterolateral fusion with instrumentation at L3-4-5 in a 62 year-old male patient. (A) Postoperative 2 years, plain radiographs
show both upper and lower adjacent degenerative changes. (B) Extended posterior decompression and instrumented posterolat-
eral fusion were performed. At the last follow-up, clinical result was good according to the modified Brodsky’s criteria.

- 176 -



Fig. 2. Posterolateral fusion with instrumentation at L4-5-S1 in a 69 year-old female patient. (A) Postoperative 10 years, plain radi-

ographs show degenerative lumbar scoliotic change about 13 degrees at AP view and adjacent degenerative changes at saggi-
tal view. Sl pedicle screw was broken. (B) T2-weight axial MR images show central and lateral recess type stenosis at L2-3
and L3-4. (C) Dynamic radiographs show L3-4 adjacent instability. (D) Metal removal and posterior decompression and
instrumented posterolateral fusion were performed. At the last follow-up, clinical result was excellent according to the modi-

fied Brodsky’s criteria.

Table4. Clinical result of second operation for adjacent segment disease

Modified Brodsky’s criteria Excellent Good Poor Fair
Number (n) 10 19 11 6
Percentage (%) 22 41 24 13
23 49 QU0 AFA HAZO GBS U Po| a7k Ao} vhn) FF 2 LS ARHH T4
S5 AAS AL, AHEE 28] A E B A9 & T AT BFY A AAE B 6 F lde =
Aol 74 Bk, 3 ol A= A9, sh9] 4 EFoll A T Ao ® Q& FAE HAHA 2 AHEs AT
AHEY AL urHTabled) (Fig. 1). 28 o] AL, UriA dl& 25 B4l B8 359
AHTE ASE Bl 497184 A, BF 49 4 AFEE 2ol el gk Ao glolAf &
o HFHAE 9 B4 Bbgol FA EAGAT A A5, 504 olatel B¢, Hx Arkol Hayy A
(Fig. 2). F AL ANTA A FE U F AR 28
AFEH A8 st 4 A5 245 B4, A e AF LY HAS AFT WA ] 1A 7 A
Brodsky &7 E ©] &3 9743 A3 294 (63%)l A Ho 9A& Aol AHH LR 22 AFEES e
$4 % ¢35 A 495 BYOH(Tabled) HAd Yo} BATA §4 WA g gkrh(p>0.05)
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Table5. Rate of reoperation related to risk factors

Rate of reoperation

Risk factors P
Number (n) Percentage (%)
Sex
Female 28/342 82
Male 20/202 9.9 0.496
Age
<50 years 13/132 9.8 0.633
>50years 35/412 85
Initial diagnosis
Spinal stenosis 38/432 8.8
Degenerative spondylolisthesis 8/83 9.4 1.000
Dynamic instability 2/23 8.7
Recurred HNP* 0/4 0.0
Adjacent segment degeneration**
Kellgren grade < 1 18/502 36
Kellgren grade > 1I1 30/42 714 <0.001
Number of fusion segment
<2 segments 10/378 26
> 3 segments 38/166 229 <0.001
Preservation of lumbar lordosis***
> 35 degree 30/224 134 0.002
<35 degree 18/320 5.6
Type of fusion
Floating fusion 34/364 9.3 0.545
Extended to sacrum 14/180 7.8
Upper placement of proximal screw 5/40 125 0.564
Associated with lumbar scoliosis 10/15 66.7 <0.001
*HNP; herniated nucleus purposus
**. Prior to primary surgery
***. Posterior to primary surgery
AR 2F A A o] He A st} Kellgren £ 5 grade o, & 3 2d 22X oA QA A 745 9l o
Il o] Fel A$-(p<0.001), H% % F A0 4 2% A (Fig.3)
wzrel % ol 49 AF(p=000) AL HYY 23
Zul=o] TulE A9 (p<0.001)0] =2 A5 B i &t
Fom EA o7 x ouly} 9l th(Tableb).
QFR F A B B4 wste) wAe
5 &l weHy o)l tE A AEA o T wol o
FolA lopsa, olgf g A FE e HaA wste]
644 o2 BAZ SR 2E D S A WAES F gl YA E Aot B2} A 2 24-49%E B
a2 Y Qete] AT AR A AFAELF T HT 9}@1,4,1&17,2223), ahA ¥ o] 2 & WAL 5HA E 8
7 AF% AR5 Y B4 23 W30 A9l wstel 94 ZA el AR thate] JA B =
8.5 3-4-580 tisf FH e Ade, FEr17 s o Atk B2 =°] olgg A A st
o HES AW AT & F A AR 25 Y sF A FAGe AL AT RIS Yo,
FZ A BAHE] Aetel Y A boooeamee A F&ol 2Ty BIT Yot
NEH A A 1:2-3 237 B4 A3 019 0] 2] = F 23} 2o Aol YoM E T
A o] kg, T2 4 T # A A7)7t BETHE RS 4A A3 &
ek 24 £& Y F 6710l 243 o oA N e e A3 g 70-80%2
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L

Fig. 3. A 64 year-old female radiographs. (A) Initial radiographs show multiple osteophytes and disc space narrowing with mild scol-

iotic change at L3-4-5. (B) Posterior decompression and instrumented posterolateral fusion were performed. Kellgren grade 11
degeneration and joint space widening were noted at L2-3 on immediate postoperative radiographs. (C) At postoperative 3
years, severe endplate degeneration, disc collapse and advanced scoliosis were noted at L2-3. (D) Computerized axia tomog-
raphy images show central and lateral recess type stenosis at L1-2-3. (E) Extended posterior decompression and instrumented
posterolateral fusion were performed. (F) At the last follow-up, radiographs show bone union and the clinical result was good

according to the modified Brodsky’s criteria.
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