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Influence of Gonarthrosis on Sagittal Spinal
Alighment

Kyu-Bok Kang, M.D., Young-Bae Kim, M.D., Young-Rok Ko, M.D., Ji-Young Cheong, M.D.
Department of Orthopedic Surgery, Veterans Health Service Medical Center, Korea

Study Design: Research using radiographic findings.

Objectives: To compare spinopelvic parameters in detail between normal subjects and those who had hilateral gonarthrosis with or
without spondylosis.

Summary of Literature Review: The relationship between knee joint flexion contracture and hypolordosis in the lumbar spine has
been well established. However, spinopelvic parameters in subjects with gonarthrosis without flexion contracture have not been well
described in the literature.

Materials and Methods: Fifty-seven male subjects in their 60s with bilateral gonarthrosis over Kellgren-Lawrence grade Il were
included. They were subdivided into the KS group (with spinal osteoarthritis, n=32) and the KN group (without spinal osteoarthritis,
n=25). Normal asymptomatic subjects without disease in their back or leg were analyzed as the control group (NN; n=84). The following
spinopelvic parameters were measured and compared; C7 plumbline (C7PL), thoracic kyphosis (TK), thoracolumbar kyphosis (TLK), lumbar
lordosis (LL), sacral slope (SS), pelvic tilt (PT), and pelvic incidence (PI).

Results: In the KS group, the C7PL was significantly anteriorly displaced compared to the KN group (1.7+4.5 cm vs. -0.6+2.9 cm, p=0.031)
and the NN group (1.7+#4.5 cm vs. -0.5+2.9 cm, p=0.014). TK in the KN group was significantly smaller than in the NN group (25.4+8.8°
vs. 30.148.3°, p=0.041). The KS group had the smallest value of LL, while the NN group had the largest value of LL (-23.2+48.7° vs.
-44.9+33.8° vs. -57.3+8.5°, p<0.001). No significant difference was observed in Pl, SS, or PT among the 3 groups. A strong correlation
was found between LL and SS in the NN group (R=-0.776, p<0.01), while this correlation was moderate in the KN group (R=-0.355,
p<0.01).

Conclusions: Overall balance was maintained in the subjects who had gonarthrosis without spinal osteoarthritis. Subjects with
gonarthrosis showed less LL, especially if they had spinal osteoarthritis. Further studies are needed to characterize the differences in
these pelvic parameters, and to evaluate changes in individuals with knee joint flexion contracture.

Key words: Knee, Spine, Osteoarthritis, Sagittal alignment.
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Fig. 1. Sagittal spinal angular parameters. (A) Group KN. (B) Group KS.
TK: thoracic kyphosis (T5 UEP-T12 LEP), TLK: thoracolumbar kyphosis (T10
UEP-L2 LEP), LL: lumbar lordosis (T12 LEP-S1 UEP), SS: sacral slope, and
PI: pelvic incidence. (UEP: upper end plate, LEP: low end plate).
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7 o]50] o] FE A2 513
Al FE9] A5 AH W5 AL Surgimap software
(Nemaris Inc., New York, NY)Z AR85}3ich " 2 30] A|A A
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A 7P 2 7S BYTH-23.2+48.7% vs. —44.9+33.8% vs.
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2(p=0.009), NN+ KN Atolof A BAH R 1 2t
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Table 1. Demographic data

Variable Group KS* Group KN Group NN* prualues

KS-KN KS-NN KN-NN

No. of cases 32 25

Height (cm) 163.0+5.1 165.1+5.9 166.3+5.6 0.376 0.044 0.558
Weight (kg) 68.8+8.2 73.0+8.0 66.8+9.6 0.240 0.626 0.004
BMI (kg/mm?) 30.8+3.0 318428 244132 0.583 0.000 0.000

Values are presented as mean+standard deviation.
*Group KS: subjects with osteoarthritis in both knee and spine.

"Group KN: subjects with osteoarthritis in knee and normal asymptomatic spine.

*Group NN: subjects with normal asymptomatic knee and spine.
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Table 2. Spinopelvic parameters (°) among three groups

GroupKS (n=32)  Group KN (n=25) Group NN (n=84) pralues
KS-KN KS-NN KN-NN
C7 plumbline (cm) 1.74#4.5 -0.6+2.9 -0.5+2.9 0.031 0.014 0.992
Thoracic kyphosis 26.4+13.3 25.4+8.8 30.148.3 0.914 0.240 0.041
Thoracolumbar kyphosis 12.3+10.1 9.3+6.4 10.148.5 0.415 0.538 0.888
Lumbar lordosis -23.2+48.7 -44.9+33.8 -57.3t8.5 0.009 <0.001 0.055
Sacral slope 33.3+8.6 36.3+7.5 37.06.5 0.287 0.082 0.876
Pelvic tilt 13.9+6.6 13.2£10.3 10.645.7 0.929 0.140 0191
Pelvic incidence 45.8+10.4 48.1+10.8 47.6+7.9 0.644 0.692 0.966
Group NN Group NN Gowpks S0 AJgPsjo] Pt o5 F Lybdo] Za WIS K
Thoracic Kyphosis Thoracic Kyphosis ol AL Zo0] A Wt et AT A=, 10 o]Ake
9 | ok £ 2 THE 1F02 AT ASlolgn Y 2 o
Lumbar Lordosis Lumbar Lordosis oA Kellgren—Lawrence 71202 oF ZgAolA IV 53
2558 f;;;ia{ Sope 098 -OésjiraPSl);pe + A RA S0V e 05 Sege B
0793 [ 0550 || 06% A eds 7}7%%1%% R e
A Pelvic Incidence B Pelvic Incidence e 2o Qs B 6326152 )5S A %”4 7=
Fig. 2. Chains of correlations. (A) Group NN: subjects with normal as- ] D]X]Z] x4 E]- e ‘}E\J‘% "1 =3 Wgo] §= vl
ymptomatic knee and spine. (B) Group KN: subjects with osteoarthritis in ArHAYO] WSS ThaF

knee and normal asymptomatic spine. Group KS: subjects with osteoar-
thritis in both knee and spine.
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