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Purpose: A retrospective study to evaluate the influence of the pelvic anatomy on the adjacent

segment degeneration after lumbar fusion.

Materials and Methods: We evaluated 97 lumbar spina stenosis patients treated with posteri-
or decompression and fusion. Mean follow-up period was 33 months (range, 24~55 months).
Pelvic and lumbar parameters, and the upper adjacent segment parameters (segmental angle and
angular instahility) were measured. The patients were subgrouped into group 1 (pelvic incidence
< 60°), and group 2 (pelvic incidence = 60°). Clinical results were evaluated with Oswestry dis-

ability index.

Results: The adjacent segmental angle became more kyphotic as the pelvic incidence was larg-
er (r=0.271, p<0.05), and became more kyphotic in group 2 than group 1 (p=0.001). There was a
tendancy that the adjacent segment become more unstable as Pelvic incidence was larger, and in
group 2 than group 1, however it was statistically insignificant. Clinical results showed no differ-

ence between the two groups (p=0.928).

Conclusion: Lumbar fusion surgery should be performed cautiously in patients with large
pelvic incidence, especialy in patients with pelvic incidence more than 60°, which would accel-

erate the upper adjacent segment degeneration.

Key Words: Lumbar fusion, Adjacent segment degeneration, Pelvic incidence
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559]] 31 e}
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1% 34 SE2A 23R

o), Al 3 83 71&7](L3 slope, Al 3 &3 A9
717D, Al 1 &5 $419] $1x] (L1 plumb line, A
1 A3A ZAAE 7| F02 A 185 Ao F419

A=) E A3 I} (Fig. 1).

Fig. 1. Pelvic and lumbar parameters (SS, sacral slope;
PT, pelvic tilt; L1 PL, L1 plumb line; LL, lum-
bar lordosis).
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FHE3AA]9] Oswestry dis—
ability index (ODDE FH7}35}%t}. SPSS 12.0
for Windows (SPSS, Chicago, IL USA) ==&
I3 ARgste] JA] B]Lgt PearsonX| A
A, e Y o5 39 4= sk

a3 o

FHk FAZL S AR i Aol ey
(r=0.122, p=0.235), Al u}& z}e]7} gl A,
WAt A it 44.4°, AzPAA HHF 53.9° 2A] o
ZtellA o] Hth(p=0.004) (student t—test). SHk
FARZS HF 52.8° (£10.5°)°19%, &4 217
+7)E 22.0° (£10.5%), €3 H57L7])E 30.8°
(£9.57) o]t} (Table 1).
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Table 1. The mean preoperative values of the pelvic, lumbar, and adjacent segment parameters.

ol (¢ preop preop  preop preop preop preop preop
O sse) PT() LL() L3S() LIPL(mm) ASA() ASAI()
Al

patients 52.8 30.8 22.0 -35.1 -0.8 17.3 -65 43
(n=97)

Groupl 484 28.9 195  -341 25 10.9 -6.1 44
(n=74)

Group 2 67.0 36.8 30.1 -38.2 +4.9 37.9 -7.8 37
(n=23)

PI, pelvic incidence; PT, pelvic tilt; SS sacral slope; LL, lumbar lordosis; L1 PL, L1 plumb line; ASA, adjacent seg-
mental angle at standing radiograph; ASAI, adjacent segmental angular instability in flexion-extension radiographs;
* significant at the level of p<0.05; **, p<0.01; ***, p<0.001 (Student t-test)

Table 2. The correlations of pelvic incidence with the preoperative pelvic, lumbar, and adjacent segment parameters

(r), and their significance (p).

preop preop preop preop preop preop preop

SS() PT (") LL (") L3S(") L1PL (mm) ASA () ASAL (%)
r 0.455 0.592 0.242 0.436 0.565 0.123 0.187
p 0.000*** 0.000*** 0.017** 0.000*** 0.000*** 0.230 0.067

* significant at the level of p<0.05; **, p<0.01; ***, p<0.001 (Student t-test)
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FA (A 1 ZolA 2138, A 2 FoA 673 A FEA
1 A %2 ODIE €= + ¥d. ODI+= A H+
A= 54.49014 €3 FF 36.32.8 TAFY} A 1+
A9 (p=0.635, Mann NA =4 HF 543904 =F FF 36.1% A5
Whitney U-test), Al 5 25-13157F ¥4 §-3 P, A 2 FolA A HF 548904 &F HA
B (p=0.820, Student t-test) &} FEAS 36.80.2 3AFZon £ 770D AN EE
(p=0.459, Krukall-Wallis test)= &3 4+9] QA el gk 2] 7F $ AT (p=0.928).

A 7he] Wil 3 72 skt

OA BAH EGAAL FuEALe] F45 F LA
7Vele AL dgoy foAde] A3 (r=0.169,
p=0.098), F 2] ¥]|ZAAE A 1 FllA HF A AR oA 23 F31F AAEAd A9k
05% 738l Al 2 FellA 0.3% F7}ste, & Hslrl e, o3 Wislyl 7] HPA WHEE &
kAR A Q] HFA = Al 2 FAA o Uk & w3 o8 2AEY Yk 5, 25 FHF AL
Y (degrees) 3000+ 10436, p=0.000 . y(mm) 100004~ 0,565, p=0.000
- 235404 . = 546 +1. .
— y X ce . 80.00- y=-546+14x ..
60.00-
10.00+
preoperative preoperative 40805
L3slope  0.001 ;
P L1 pumbine ) 1 |
-1000- 000
- 2000 20001
-30.00 -40.00+
2000 30,00 40,00 50.00 60.00 70.00 80.00 2000 3000 40.00 5000 6000 70.00 80.00
A X (degrees) B o x (degrees)
Pelvic Incidence Pelvic Incidence

Fig. 2. Pelvic incidence was highly correlated with the preoperative lumbar sagittal parameters. As the pelvic inci-
dence was larger, the preoperative lumbar sagittal balance was more positive, i. e., L3 slope was in a more
flexed position, and L1 plumb line lies more anteriorly.

Table 3. The correlations of pelvic incidence with the postoperative changes of the pelvic, lumbar and adjacent seg-
ment parameters (r), and their significance (p).

change of change of change of change of Change of change of change of

SS(%) PT (°) LL (%) L3S(%) L1PL (mm) ASA (%) ASAI (°)
r 0.047 0.047 0.011 0.210 0.010 0.271 0.169
p 0.645 0.635 0.911 0.039* 0.924 0.007** 0.098

* significant at the level of p<0.05; **, p<0.01; ***, p<0.001 (Student t-test)
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Fig. 3. Pelvic incidence was correlated with the change _';]%; o t—' ] -'4_} o;' oé"] = y: . ?
of adjacent segmental angle. As the pelvic inci- °<“ AL ulz]fz](_}“ r’Hz‘;—_ S ]‘__’} A 2
dence is larger, the adjacent segmental angle 22| ¥4 WP} AL4F FRe =0 ¢
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Table 4. The postoperative changes of pelvic, lumbar and adjacent segment parameters.
change of change of changeof  change of change of changeof change of
SsS(°) PT () LL () L3S(")  LIPL(mm) ASA() ASAI()
All patients +05 05 05 09 +2.4 0.4 03
(n=97)
Group 1 +1.0 -1.0 -04 21 +2.8 10 05
(n=74)
Group 2
(n=23) -0.8 +0.8 -0.6 +2.8 +1.1 +1.6 +0.3
p-value 0.221 0.221 0.955 0.007** 0.689 0.001** 0.371
* significant at the level of p<0.05; **, p<0.01; ***, p<0.001 (Student t-test)
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