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ABSTRACT

Objective: Coexistence of lumbar spine disorder with hip diseases is defined as Hip-Spine syndrome, there might be a relation between torsional deformities
of the hip and lumbar disc disease. Purpose of the present study was to find whether hip torsional parameters (femur, acetabular anteversion) and clinical
findings (hip range of motion, hip score) differ in patients with lumbar disc disease.

Method: Patients with lomber disc herniation (n: 20) and control subjects (n: 20) without any lumbar spine or hip disease were enrolled in the study. Femoral
anteversion (FeAv), acetabular anteversion (AA), center of edge angle (CE), degree of hip flexion, extension, Harris Hip scores (HHS) were evaluated bilaterally.
Results: HHS score, degree of extension plus flexion was lower at diseased side when it is compared to the control subjects (p <0.001). Unilaterally affected
patients had lower AA than control subjects (AA: 13440 vs16+20 p: 0.01).

Conclusion: As there is a link between hip and spine disorders, present study aims to find whether there is a causal relation between hip torsional deviations
and lumbar disc disease. Partially supporting the hypothesis, diseased side had lower degrees of acetabular anteversion compared to control subjects at
unilaterally affected patients. Mechanical and /or hip torsional parameters especially the acetabular retroversion may have an etiopathogenetic role in
unilateral lumbar disc disease.
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Amag: Kalga hastaliklari ile lomber omurga bozuklugunun birlikteligi Kalga-Omurga sendromu olarak adlandirilir. Lomber disk hastaligi ile kalga torsiyonel
deformiteleri arasinda bir iliski olabilir. Bu ¢alismanin amaci, lomber disk hastalidi olan hastalarda kalga torsiyonel parametreleri(femur, asetabular
anteversiyon) ile klinik bulgularin (kalca hareket agikligi, kalga skoru) farklilik gésterip gstermedigini belirlemektir.

Yontem: Calismaya lomber disk herniasyonu olan 20 hasta ile herhangi bir kalga ve omurga rahatsizligi bulunmayan 20 hastalik kontrol grubu dahil edildi.
Femoral anteversiyon (FeAv), asetabular anteversiyon (AA), merkez kenar agisi (CE), kalga fleksiyon ve ekstansiyon dereceleri, Harris Kalga skorlari (HHS)
bilateral olarak degerlendirildi.

Bulgular: Etkilenen tarafta HHS skoru ve kalga fleksiyon-ekstansiyon dereceleri kontrol grubuna gére daha diisiik bulundu(p<0.001). Tek tarafli etkilenen
grupta kontrol grubuna gére AA degerleri daha diisiik bulundu (AA: 13 + 40°a karsi 16 + 20 p: 0.01).

Sonug: Kalga ve omurga bozukluklari arasinda bir baglanti oldugundan, bu ¢alisma kalga torsiyon bozukluklari ile lomber disk hastaligi arasinda nedensel bir
iliski olup olmadidini degerlendirmeyi amaglamaktadir. Hipotezi kismen destekleyen, hastalikli taraf, tek tarafli olarak etkilenen hastalarda kontrol grubuna
kiyasla daha disiik derecelerde asetabular anteversiyona sahip olmasidir. Mekanik ve/veya kalca torsiyonel parametreler, ézellikle asetabular retroversiyon,
tek tarafli lomber disk hastalidinda etiyopatogenetik bir role sahip olabilir.

Anahtar kelimeler: lomber disk hastaligi, Femoral anteversiyon, asetabular anteversiyon
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INTRODUCTION

The coexistence of lumbar spine disorder with hip
diseases is defined as Hip-Spine syndrome and was
first described in 1983 . Various hip pathologies like
flexion deformities, osteoarthritis, and limited hip
range of motion (ROM), possibly femoral retroversion,
have been related to lumbar pathologies . There
are reports on the disappearance of lower back pain
when hip conditions are treated with hip arthroscopy
orarthroplasty *®. Besides, in a recent biomechanical
study, it was shown that the limitation of the
terminal hip extension due to ischio-femoral
impingement led to an increase of lumbar facet (L3-4
and L4-5) joint load compared to normal native hips
)

Additionally, torsional deformities and/ or limited
range of motion of the hip have been reported to be
linked to hip osteoarthritis. Increased femoral
anteversion and /or acetabular retroversion or
decreased acetabular anteversion predisposes to hip
osteoarthritis 13,

The purpose of the present study was to examine
the relationship between hip torsional parameters
(femur, acetabular anteversion), clinical findings (hip
range of motion, Harris hip score), and lumbar disc
disease. The hypothesis was that patients with
lumbar disc herniation would have decreased
femoral and/or acetabular version and ROM
compared to control subjects without hip or spine
disease.

Patients and methods

Patients who were recommended to be operated by
the Department of Neurosurgery due to lumbar disc
pathology, who were evaluated in the Orthopedics
and Traumatology outpatient clinic, whose
examination forms were filled in completely, and
patients who had pelvis CT and x-rays in the archives
of the department of radiology were determined.
Patients whose CT images were not taken in the
ideal position for measurement, patients with
missing range of motion and scoring, those with
osteoarthritis findings on radiological evaluation,
and cases with neurocognitive disorders such as
Alzheimer’s and dementia were excluded from the
study. Examination forms and radiological images of
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all patients were analyzed retrospectively. Patients
with lumbar disc herniation without any hip-related
symptoms and osteoarthritis findings at their pelvic
x-rays, those who were elected for surgery at our
neurosurgery department, comprised the study
group (Group P). The control group (Group C) was
determined based on the computed tomography
(CT) analysis of hip joints that had already been
performed on patients who were referred to our
radiology department because of abdominopelvic
diseases and who had healthy hip joints in their
scanograms without any symptoms related to lumbar
vertebrae or hip joint. The local ethics committee
approved this study (2021/20-39). Written and
informed consent was obtained from both the
patients and the control subjects.

Twenty patients (Group P), and 20 control subjects
(Group C) were included. Demographic data is
present in Table I.

Table I. Demographic data of the groups.
Patients (N:20)

Control (N:20)

Age 44(23-69) 43(18-58)
Sex 7F13M 9F,11M

Side and | L4-5, left; 4, L4-5, right;6, L5-S1, -
level left; 4,

L5-S1, right;3, L4-5, bilat: 3.

*F:Female, M:Male

The CT examinations were performed in a supine
position with femurs in neutral rotation and the hips
and knees in extension. Scanograms were obtained
from between the anterior superior iliac spine and

the level distal to the knee joint in the frontal plane
(14)

Femoral anteversion (FeAv), acetabular anteversion
(AA), the center of edge angle (CE), degree of hip
flexion, extension, Harris Hip scores (HHS) were
evaluated bilaterally at both groups (9-13,15).

The FeAv was calculated as the angle between the
projected head—neck line and the line that intersects
the anterior and posterior condylar tangents. The
tomographic section with the most prominent femoral
head diameter was projected on the other section with
the largest, best femur neck vision *4. The centers of
the femur head and femur neck were identified.
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The projected head—neck line was determined by
connecting these two centers.

While measuring acetabular anteversion, obliquity
caused by improper positioning of the patient in the
CT scanner was controlled by drawing a baseline
intersecting the ilium’s most posterior edges.
Acetabular anteversion describes a line’s angulation
through the anterior lip of the acetabulum and the
lip of the posterior acetabulum with the sagittal
plane “® (Figure 1 and Figure 2).

Statistics

The SPSS for Windows version 15.0 (SPSS Inc.,
Chicago, IL, USA) was used to analyze the data. The
chi-square test was used to compare the groups for
the distribution of female and male subjects. Mann—
Whitney U test was used to investigate sex,
intergroup difference between variables tested.
Wilcoxon signed-rank test was used to compare the
parameters of the herniated side to contralateral
asymptomatic side.

RESULTS

There was no difference between groups regarding
age and sex (p>0.05). Data are presented in Table Il
(bilateral sides+unilateral=herniated side, control:
mean value of both sides). HHS score, degree of an
extension, plus flexion was lower at diseased side
compared to control subjects (p<0.001).

When only unilaterally affected patients were
included, AA was also lower than control subjects
(AA: 13%4(12)° degrees ; p:0.01). At unilaterally
affected patients, the diseased side had lower degrees
of flexion and extension, HHS points compared to the
contralateral asymptomatic side (p<0.001).
Furthermore, there was a nearly statistically significant
trend of lower AA at the symptomatic side compared
to the contralateral side (p:0.07).

Table II. Data for the groups.

Figure 1. Coronal image showing the acetabulum divided by three lines

Figure 2. An axial CT image showing how acetabular anteversion
is measured

DISCUSSION

Since there is a link between hip and spine disorders,
the present study aimed to find a causal relationship
between hip torsional deviations and lumbar disc
disease. Partially supporting the hypothesis, the
diseased side had lower acetabular anteversion
degrees compared to control subjects in unilaterally
affected patients.

Groups FeAv© AA© CE© Flex© Exten® HHS(points)
Herniated side (n:23) 11+7(9) 14+5(13) 43+5(43) 94+6(95) 4+1(4) 62+12(64)
Control group (mean) (n:20) 1316(14) 16+2(16) 40+5(40) 102+5(101) 8+1(8) 92+2(91)

*FeAv:Femoral anteversion, AA:Acetabular anteversion, CE:Center of edge angle, Flex:Flexion, Exten:Extension HHS: Harris Hip Score
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Both femoral anteversion, and acetabular anteversion
abnormalities have been described inthe pathogenesis
of hip osteoarthritis #*3), and hip osteoarthritis is
being linked to lumbar spine disease. However, none
of the studies in the literature directly searched
causal relationships of these parameters in lumbar
disc disease. The present study found no difference
when bilateral cases were included, which may point
to the etiopathogenetic role of mechanical and /or
hip torsional parameters in unilateral disease.

According to a recently reported review, patients
with low back pain frequently had limited hip range
of motion, especially during the flexion of the hip
and back pain of the patients was relieved when hip
osteoarthritis was treated with arthroplasty ©@.
However, the reviewers did not find any study
pointing out the beneficial effect of the improvement
intheinternal rotation of the hip after hip arthroscopy
performed for femoro-acetabular impingement on
lumbopelvic stress. In contrast with the findings of
this study, patients with advanced hip osteoarthritis
receiving hip arthroplasty with nonspecific lumbar
spine disease were reported %9,

We also found decreased hip flexion and extension
in patient groups similarly reported in the literature.
Recently Chadayammuri et al. reported decreased
degree of hip flexion (mean 104°) with acetabular
retroversion with no effect on femoral torsion ®. In
an anatomic study of ischio-femoral impingement
model with concomitant decrease of terminal hip
extension, Gomes-Hoyos et al. reported an increase
of the L3-4 and L4-5 lumbar facet joint load .

There are several limitations of this study . First, we
excluded hip osteoarthritis with the questioning of
symptoms and from pelvic radiographs and did not
stage precisely the status of the hip according to the
Tonnis staging, which in turn, early stages of Tonnis
grading might have influenced the results 3.
Secondly, we did not measure the degree of hip
rotation and abduction/adduction, since we did not
specifically look for the presence of femoro-
acetabular impingement, but rather measured the
main movement arc of the hip ‘flexion/extensior’,
which is reported to be linked to spine disorders .
Although patients were under pain medication
during the study, loss of hip extension, and flexion
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might have been overestimated by the patient group
due to possible muscular spasm secondary to back
or leg pain. Lastly, we did not evaluate the effect of
grade or the lumbar disc herniation level, which
possibly will be the subject of future studies.

Ethics Committee Approval: The local ethics commit-
tee approved this study (2021/20-39)
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