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Biomechanical aspects of spine sagittal balance in patients with coxarthrosis 
in total hip replacement (preliminary study)

O.G. Prudnikova, O.K. Chegurov, A.S. Triapichnikov, B.V. Kamshilov

Russian Ilizarov Scientific Centre for Restorative Traumatology and Orthopaedics, Kurgan, Russian Federation

The purpose of the study was to evaluate specific features of spine sagittal balance in patients with coxarthrosis of 
different etiology before and after total hip replacement (THR). Materials and methods Clinical and radiographic 
evaluation was performed for 46 patients admitted for primary THR. The patients were diagnosed with dysplastic (n =  14), 
degenerative (n = 26) and posttraumatic (n = 6) coxarthrosis and evaluated preoperatively, on the 7th day postsurgery and 
at a long-term follow-up. Spinopelvic parameters of sagittal balance, stages of osteoarthritis and cranial displacement of 
femoral heads according to Crowe were assessed. Clinical evaluation included physical examination, hip function with 
the Harris Hip Score (HHS), range of motion in the involved hip, relative limb shortening, neurological status, Oswestry 
questionnaire (ODI) and spinal pain syndrome using the Wong-Baker Faces Pain Rating Scale (2011). A statistical 
software package of Microsoft Office Excel 2016 was applied for data analysis. Statistical analysis of variance was used 
to calculate the arithmetic mean (M), error of the arithmetic mean (± m), the Pearson correlation coefficient r and estimate 
using the Chaddock scale. The Student’s t-test was used to confirm significant differences in the means identifying a 
significance level. Results and discussion Comparative analysis of spinopelvic parameters showed decreased PT and 
SS with increased LL in patients with dysplastic coxarthrosis. No considerable changes of spinopelvic parameters were 
revealed in patients with degenerative coxarthrosis. Marked limitations in ROM were seen in patients with dysplastic 
coxarthrosis. A moderate correlation between ROM of the involved hip and spinopelvic parameters was observed in 
dysplastic coxarthrosis. No correlation was detected between spinopelvic balance and spinal pain syndrome. Conclusion 
No significant differences in spinopelvic parameters were noted in patients with hip-spine syndrome associated with 
degeneration. Dysplastic changes can be a predisposing factor for spinopelvic imbalance in THR. Correlation analysis 
showed that combined joint contracture was involved into the biomechanical aspect of spinopelvic imbalance in dysplastic 
coxarthrosis. As reported by other researchers, total hip replacement with good functional outcome was not shown to 
result in significant changes in spinopelvic alignment. 
Keywords: spine sagittal balance, dysplastic coxarthrosis, degenerative coxarthrosis, spinopelvic parameters of sagittal 
balance, total hip replacement

INTRODUCTION

 Prudnikova O.G., Chegurov O.K., Triapichnikov A.S., Kamshilov B.V. Biomechanical aspects of spine sagittal balance in patients with 
coxarthrosis in total hip replacement (preliminary study). Genij Ortopedii, 2019, T. 25, No 3, pp. 378-387. DOI 10.18019/1028-4427-
2019-25-3-378-387. (In Russian)

Offierski C.M. and MacNab I. in 1983 first used 
the term hip-spine syndrome to refer to people with 
comorbid degenerative pathology in their hip and spine 
[1]. Studies of sagittal balance identified spino-pelvic 
parameters characterizing biomechanical and clinical 
aspects of the hip-spine syndrome and spine-pelvis-
hip relationship [2, 3]. Maintaining postural balance 
includes complex relationship between sensory, motor 
and biomechanical mechanisms [4]. Postural control 
can be affected by age-related changes, limited range 
of motion in the joints and spinal degeneration [2, 6, 
7, 8]. There are controversial literature data regarding 
relationship between sagittal balance characteristics 
and severity of coxarthrosis.

The purpose of the study was to evaluate specific 
features of spine sagittal balance in patients with 

coxarthrosis of different etiology before and after 
total hip replacement (THR).

Study design: multicenter prospective cohort 
study. Level of evidence: III.

Inclusion criteria: Patients with dysplastic, 
degenerative and posttraumatic arthritis of the hip 
joint treated with primary THR. 

Exclusion criteria: patients with revision THR.
Setting: trauma and orthopaedic departments. 
Length of study. The study was performed between 

April 2017 and December 2017.
Ethics review. The study was produced in 

accordance with the principles laid down in the 1964 
Helsinki Declaration. Patients provided an informed 
consent on diagnostic procedures, medical interventions 
and use of the findings for research purposes.
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MATERIAL AND METHODS

Clinical and radiographic evaluation was performed 
for 46 patients admitted for primary THR. The patients 
were diagnosed with dysplastic (n = 14), degenerative 
(n = 26) and posttraumatic (n = 6) coxarthrosis and 
evaluated preoperatively, on the 7th day postsurgery 
and at a long-term follow-up. The mean patients’ age 
was 52.8 ± 9.7 years with male/female ratio of 22/24. 

Total hip replacement technique
THR of the involved joint was produced for all 

patients. Indications to the procedure included pain 
being resistant to conservative treatment, limited 
mobility of the limb and radiological findings. 
The choice of cemented or uncemented THR was 
determined by patients’ age, systemic diseases, 
osteoporosis and condition of the femoral bone. 
THR was uncemented (n = 37), hybrid (n = 7) and 
cemented (n = 2).

Radiological evaluation
Spinopelvic parameters of sagittal balance 

included measurements of Cobb angle, lumbar 
lordosis (LL1, at the level of L1–S1 vertebrae and LL2 
at the level of L2-vertebrae), pelvic incidence (PI), 
pelvic tilt (PT) and sacral slope (SS) due to limited 
technical capabilities with radiological equipment. 
Anteroposterior and lateral views were obtained 
with patients standing without support. Radiological 

measurements were made with Surgimap v.2.2.12.1 
software. Stages of osteoarthritis was evaluated with 
radiographs of the hip joints using N.S.Kosinskaya 
method (1961) [9] and cranial displacement of 
femoral heads was assessed according to Crowe 
[10]. Spondylography of the lumbar spine showed 
severity of degeneration, vertebral displacement and 
congenital malformations [11, 12]. 

Clinical examination 
Clinical examination included physical evaluation, 

evaluation of hip function with the Harris Hip Score 
(HHS), range of motion in the involved hip, relative 
limb shortening, neurological status (А.А. Skromets, 
Т.А. Skromets, 2002), low back pain disability 
with Oswestry questionnaire (ODI) and spinal pain 
syndrome using the Wong-Baker Faces Pain Rating 
Scale (2011). 

Statistical data analysis
A statistical software package of Microsoft Office 

Excel (2016) was applied for data analysis. Statistical 
analysis of variance was used to calculate the 
arithmetic mean (M), error of the arithmetic mean (± 
m), the Pearson correlation coefficient r and estimate 
using the Chaddock scale. The Student’s t-test was 
used to confirm significant differences in the means 
identifying a significance level.

RESULTS

General characteristics of patients depending on 
etiology of the condition are presented in Table 1. No 
comparative analysis was performed for posttraumatic 
coxarthrosis due to a small patient population and the 
findings served to demonstrate pathological condition 
of the cases. Malunited acetabular fracture (n = 3), 
posttraumatic changes in the femoral head (n = 2) and 
nonunion of the femoral neck (n = 1) were diagnosed 
in the group.

Displacement of femoral head was mostly seen 
in patients with dysplastic coxarthrosis. Relative 
shortening of the lower limb at the involved side was 
more significant in dysplastic and posttraumatic groups. 
Radiographic evaluation with N.S.Kosinskaya method 
(1961) showed stage 3 osteoarthritis in all the cases. 

Spondylography of lumbar spine demonstrated 
stages 2 and 3 osteochondritis in all the cases with 
decreased height of intervertebral discs, marginal 
osseous proliferation and marginal sclerosis (Zecker, 

1952). Stable degenerative anterolisthesis stages 
1 and 2 were diagnosed in 3 cases (H.W. Meyerding, 
1932) [11, 12]. No compression and ischemic 
osteochondritis manifestations were seen in the study 
groups. 

Limited amplitude of motion in the joint is a major 
pathogenetic and clinical manifestation of deforming 
arthritis. All the patients complained of limited ROM in 
the hip joint. Measurements of the hip ROM is presented 
in Table 2. Severe changes in the preoperative ROM of 
the hip were observed in dysplastic group. Preoperative 
and postoperative evaluation of the hip function with 
HHS showed equally good outcomes regardless of 
etiology of the disease (Fig. 1). Preoperative neurologic 
examination revealed spinal pain of different intensity 
in all cases. Pain in the lower limb was not measured 
due to the presence of arthrogenic component. Greater 
pain intensity was observed in posttraumatic group 
(Fig. 2).
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Table 1
General characteristics of patients

Description Dysplastic 
coxarthrosis (n = 14)

Degenerative 
coxarthrosis (n = 26)

Posttraumatic 
coxarthrosis (n = 6)

Age, years 47.1 ± 9.2 
(from 29 to 68)

56.6 ± 7.6 
(from 32 to 70)

49.6 ± 8.8 
(from 36 to 67)

Males/females (persons) 3/11 14/12 5/1
Involved side: right/left 9/5 11/15 4/2
Relative shortening of lower limb, % patients 92.8 65.4 100

Relative shortening of lower limb, cm 2.2 ± 1.2 
(from 0 to 7)

0.9 ± 0.6 
(from 0 to 3)

1.9 ± 0.5 
(from 1 to 3)

Spinal pain, % patients 100 100 100
Displacement of femoral head according to Crowe 
(% patients): 28.5 – 16.6

type 1 – – –
type 2 7.1 – 16.6
type 3 14.2 – –
type 4 7.1 – –

Table 2
Range of motion in the involved joint

Type of motion Dysplastic coxarthrosis 
(n = 14)

Degenerative coxarthrosis 
(n = 26)

Posttraumatic 
coxarthrosis (n = 6)

Normal values 
[13]

Flexion,° 101.1 ± 11.9 
(from 75 to 140)

101.1 ± 9.6 
(from 75 to 130), p = 0.09*

98.3 ± 7.1 
(from 75 to 140) 120–140

Extension,° 2.8 ± 4.5 (from 0 to 20) 2.1 ± 3.3  
(from 0 to 20), p = 0,07*

11.6 ± 1.9 
(from 10 to 15) 10–15

Abduction,° 20.0 ± 8.0 (from 5 to 40) 23.3 ± 9.2 
(from 10 to 35), p = 0.03* 21.6 ± 7.6 (from 10 to 40) 40–45

Adduction,° 13.2 ± 5.6 (from 0 to 30) 16.1 ± 5.8  
(from 5 to 30), p = 0.02* 49.1 ± 32.1 (from 5 to 90) 20–30

External rotation,° 9.2 ± 2.4 (from 0 to 20) 9.5 ± 0.7  
(from 0 to 10), p = 0.08* 10.0 ± 0 40–45

Internal rotation,° 0.4 ± 0.6 (from 0 to 5) 0.2 ± 0.3  
(from 0 to 5), p = 0.06* 2.5 ± 2.8 (from 0 to 10) 40

* – significant differences in preoperative measurements in dysplastic and degenerative coxarthrosis groups identified with the Student’s t-test

Fig. 1 Diagram of hip function with the Harris Hip 
Score (HHS) before and after THR 

Fig. 2 Diagram of preoperative low back pain disability with 
Oswestry questionnaire (ODI) and spinal pain on VAS scoring 
system 

ODI and VAS scores were difficult to interpret 
prior to patients’ discharge due to multifactorial pain 
syndrome after 7–8 postoperative days. ODI score 
measured 33.4 ± 5.8 in dysplastic group, 33.5 ± 9.6 in 
degenerative patients and 35.0 ± 5.1 in posttraumatic 
group. Pain intensity scored 3.2 ± 0.8 in dysplastic 

coxarthrosis, 2.7 ± 0.6 in degenerative group and 
3.3 ± 0.5 in posttraumatic cases. Scoliosis was diagnosed 
preoperatively in 50 % of dysplastic and posttraumatic 
cases and 27 % of degenerative patients. Preoperative 
and postoperative radiological measurements of coronal 
balance and spinopelvic relationship are given in Table 3.
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Table 3
Radiological measurements of coronal and sagittal balance of patients at stages of treatment 

Parameters of 
evaluation

Dysplastic coxarthrosis Degenerative coxarthrosis Posttraumatic coxarthrosis
pre-op  

(n = 14)
post-op  
(n = 10)

pre-op  
(n = 24)

post-op  
(n = 24)

pre-op  
(n = 6)

post-op  
(n = 6)

Scoliosis, °,  
Cobb angle 

12.5 ± 8.9 
(from 0  
to 46.7)

10.1 ± 8.5 
(from 1.5 
to 46.4), 
p = 0.08*

9.1 ± 5.1 
(from 0 
to 16.7), 

p = 0.06**

8.3 ± 3.7 
(from 0 
to 13.4), 
p = 0.09*

5.4 ± 2.2 
(from 0 
to 10.4)

2.7 ± 0.9 
(from 1.2 

to 4.7)

LL1, L1–S1, °
52.2 ± 6.9 
(from 38.7 

to 75.1)

47.2 ± 5.9 
(from 36 
to 58.3), 
p = 0.01*

47.9 ± 8.5 
(from 18.9 
to 78.9), 

p = 0.02**

47.9 ± 9.3 
(from 21.8 
to 80.7), 
p = 0.09*

52.5 ± 5.9 
(from 40.9 

to 66.2)

52.1 ± 5.7 
(from 42.5 

to 61.8)

LL2, L2–S1, °
49.4 ± 6.4 
(from 34.8 

to 67.1)

45.6 ± 5.1 
(from 35.6 
to 57.8), 
p = 0.02*

43.3 ± 8.7 
(from 17.5 
to 68.9), 

p = 0.09**

43.1 ± 85 
(from 17.6 
to 70.7), 
p = 0.09*

49.4 ± 5.7 
(from 41.1 

to 66.3)

48.9 ± 5.9 
(from 36.4 

to 61.2)

PI (pelvic 
incidence), °

42.3 ± 6.0 
(from 24.7 

to 53.1)

42.1 ± 5.7 
(from 24.7 
to 53.1), 
p = 0.03*

47.2 ± 7.3 
(from 27.6 
to 78.7), 

p = 0.01**

45.4 ± 8.0 
(from 25.8 
to 78.7), 
p = 0.01*

46.1 ± 7.2 
(from 27.9 

to 64.7)

46.1 ± 7.2 
(from 27.9 

to 64.7)

PT (pelvic tilt), °
6.5 ± 5.9 

(from  10.8 
to 17.2)

3.3 ± 5.7 
(from  10.8 

to 15.2), 
p = 0.04*

12.0 ± 4.0 
(from 2.8 
to 23.5), 

p = 0.02**

10.2 ± 5.4 
(from  3.2 
to 25.5), 
p = 0.06*

8.7 ± 4.7 
(from 0 
to 15.7)

7.5 ± 7.0 
(from  8.6 
to 20.4)

SS (sacral slope), °
35.7 ± 3.8 
(from 27.9 

to 52)

36.1 ± 2.9 
(from 32 
to 42.1), 
p = 0.08*

35.2 ± 5.8 
(from 18.7 
to 60.8), 

p = 0.07**

36.2 ± 7.3 
(from 17.1 
to 60.8), 
p = 0.07*

37.4 ± 6.0 
(from 27.2 

to 54.9)

38.6 ± 3.1 
(from 32.3 

to 46.8)

* – significant differences in pre-op and post-op measurements in the groups identified with the Student’s t-test; ** – significant 
differences in preoperative measurements in dysplastic and degenerative coxarthrosis groups identified with the Student’s t-test.

Pearson’s correlation coefficient was used to measure 
preoperative relationship between sagittal balance and 
amount of limb shortening and amplitude of motion in 
the involved hip joint in dysplastic and degenerative 
groups. A weak correlation between the amount of limb 
shortening and scoliosis was detected in dysplastic 
patients. Comparison of the hip ROM and spinopelvic 
measurements showed moderate correlation (r > 0.5) in 
extension – lumbar lordosis, abduction – pelvic incidence, 
adduction – lumbar lordosis, adduction – pelvic incidence. 
Only extension in the joint was shown to have a weak 
correlation with lumbar lordosis (r = 0.4) in degenerative 

group. Comparison of spinal pain and sagittal balance 
measurements showed a weak correlation with lumbar 
lordosis LL1 и LL2 and pelvic tilt PT (r = 0.4). Residual 
shortening of lower limb of 1.5 cm to 4 cm was observed 
in 3 dysplastic cases after THR.

Long-term outcomes
Outcomes were evaluated at 161.0 ± 16.1 days 

(range, 96 to 196) postsurgery in 16 patients only due 
to the economic reasons (a need of traveling expenses 
for a follow-up visit). Clinical and radiological 
evaluation was performed without grouping because 
of a small number of observations available (Table 4).

Table 4
Clinical and radiological characteristics of patients prior to THR and a long-term follow-up

Parameters of evaluation Pre-op (n = 46) 161.0 ± 16.1 days postsurgery (n = 16)
scoliosis, °, Cobb angle 5.2 ± 6.3 2.4 ± 2.9; p = 0.1*
LL1, L1-S1, ° 49.9 ± 8.2 50.6 ± 5.2; p = 0.1*
LL2, L2-S1, ° 46.1 ± 8.1 46.5 ± 5.8; p = 0.3*
PT (pelvic tilt), ° 9.8 ± 5.3 11.4 ± 6.7; p = 0.3*
SS (sacral slope), ° 37.5 ± 5.4 37.1 ± 4.7; p = 0.2*
ODI 34 ± 9.8 28.1 ± 7.4; p = 0.09*
Spinal pain, % patients 100 100
VAS 3.3 ± 0.9 2.2 ± 0.7; p = 0.01*

* – significant differences in preoperative and postoperative measurements in the groups identified with the Student’s t-test.
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The comparative analysis of spinopelvic balance 
has low significance with no tendency to dynamics 
in the findings observed. Improved pain intensity 

and Oswestry score indicated to improved overall 
functional condition of patients despite persisting 
spinal pain. 

Biomechanical aspects of hip-spine syndrome 
include flexion contracture of the hip joint leading 
to pelvic anteversion, re-distribution of loading on 
lumbar spine and hyperlordosis, foraminal stenosis 
with resultant spinal pain [1, 14]. Measurements of 
spinopelvic balance are reported to be different in 
degenerative and secondary (secondary to dysplasia and 
subluxation) changes in the hip joints [15]. We found no 
publications on comparative analysis of sagittal balance 
in patients with coxarthrosis of different etiology.

Dysplastic coxarthrosis is a special type of 
degenerative disorder of the hip joint manifesting itself 
in a deformity, disarrangement and lack of conformity 
between all the components and structures [16]. 
Typical morphological characteristics include tilted 
acetabular roof, impaired configuration of the superior 
edge, shallowness and altered shape, underdeveloped 
anterior edge, deformity of the proximal femur and 
imbalance of tendons and muscles of the joint [16–
21]. Flexion, adduction and rotation contractures of 
the hip joints, shortening of the involved limb, regular 
pain, severe limping and disturbed supportability of 
the limb are major clinical manifestations of stages III 
and IV dysplastic coxarthrosis [18]. 

Degenerative coxarthrosis is characterized by 
normal length of the femoral head, absence of excessive 
anteversion of the head and its displacement, flat and 
deformed head, sharp decrease in the articular space or 
its absence, osteophytes and proliferation of the greater 
trochanter. Clinical manifestations also include pain 
and limited mobility of the involved limb.

The pelvic incidence PI is formed during childhood 
and anatomically constant for each individual being 
independent on body position [22–24]. The SS and PT 
parameters are positional and dependent on position 
of pelvis relative to the hip joints. When the pelvis 
rotates posteriorly (in retroversion) the SS decreases 
and the PT increases, and when the pelvis rotates 
anteriorly (in anteversion) the SS increases and the 
PT decreases [2, 24, 25]. A close relationship between 
the anatomical positional parameters of SS and PT 
and constant parameter of PT was first described by 
Legaye et al. in 1998 [26]. The PT appears to play 

the main role in the sagittal imbalance with the knees 
subsequently taking the role [27, 28].

The influence of the pathological state of the hip 
joints on the spinopelvic alignment was investigated 
by many authors [15, 29, 30, 31]. However, the data 
appear to be incomparable in most publications. 
Parameter values are dependent on age, stage of the 
disease, presence of joint dislocation and spinal pain 
[7, 29, 32–37]. Types of vertical postures (normal, 
with excessive pelvic anteversion and hyperlordosis, 
with pelvic retroversion and flat lordosis) [23, 38, 39] 
were identified in study of relationships of the lumbar 
spine and pelvis in patients with hip-spine syndrome 
based on general classifications of sagittal balance 
[3, 40, 41]. Evident osteoarthritis of the hip joints 
has been shown to result in either minimal sagittal 
imbalance or no changes at all [30, 34]. The sagittal 
balance of the spine can be compensated even in 
bilateral developmental dislocation of the hip [31]. 
No studies have been performed to compare the 
data with etiology of the disease and limited range 
of motion in the joint. Comparative analysis of 
preoperative measurements of spinopelvic balance 
and the reported findings is presented in Table 5.

Comparative analysis of the series presented has 
shown decrease in spinopelvic measurements of 
the PT and SS with increase in the LL in patients 
with dysplastic coxarthrosis that can be ascribed to 
pathomorphological and clinical manifestations of the 
disease. Like other authors we found no statistically 
significant changes in spinopelvic parameters in 
patients with degenerative coxarthrosis compared 
with those of healthy individuals of similar age and 
patients in other series with similar nosology reporting 
spinal pain. Measurements of the sagittal balance 
reported by Shnaider et al. (2016) and included in 
the Table were obtained in patients with Crowe [42] 
grade IV dysplastic hip joint whereas our findings 
showed displacement of the femoral head grades 
II–IV only in 28.5 % of the cases with dysplastic 
coxarthrosis. The hip joints appeared to play the key 
role in biomechanical mechanism of compensation of 
impaired spinopelvic balance [28, 48, 49, 50]. 

DISCUSSION
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Researches on the relationship between the hip and 
the spine in hip-spine syndrome in different patients’ 
positions (sitting, standing) showed the correlation 
between sagittal balance parameters and mobility of 
the femoral heads [8, 21, 51, 52]. Subjective limitations 
of the mobility and analysis of amplitudes in the joint 
in our series confirmed presence of contractures in the 
involved joint. Patients with dysplastic coxarthrosis 
demonstrated more evident limitations in the hip 
ROM. Comparison of the hip ROM and spinopelvic 
measurements showed moderate correlation (r > 0.5) 
in extension – lumbar lordosis, abduction – pelvic 
incidence, adduction – lumbar lordosis, adduction – 
pelvic incidence. Only extension in the joint was 
shown to have a weak correlation with lumbar 
lordosis (r = 0.4) in degenerative group. VAS, ODI 
and HHS scores at stages of treatment are presented 
in Table 6. We did not group patients by etiology of 
the disease due a small patient population at a long-
term follow-up.

Spinal pain and low back pain disability with ODI 
score persisted following THR but were less evident. 
Spinal pain was reported to relieve after THR [43] and 
the factors could be viewed as independent [34]. We 
detected no correlation between spinopelvic balance 
and spinal pain syndrome. No significant differences 
were observed in spinopelvic parameters of patients 
with degenerative coxarthrosis preoperatively and 
at 7 days of THR. Patients with dysplastic arthritis 

exhibited improved coronal balance, decrease in 
compensatory lordosis and the PT and increase in 
the SS. No significant differences in the spinopelvic 
measurements were noted at 161.0 ± 16.1 days with 
improved VAS and ODI scores.

Evaluation of sagittal balance of 28 patients 
with degenerative coxarthrosis revealed no 
statistically significant differences in the spinopelvic 
measurements reported by K. Eyvazov et al. (2016) 
[43]. The same findings could be found in other 
publications [30, 44]. M. Stefl et al. (2017) reported 
no sagittal imbalance in 90 % of THR cases. A greater 
correlation was found between the sagittal balance 
and the position of acetabular component [21]. 
Most severe articular changes, contractures and 
greater limb length discrepancy were observed in 
patients with dysplastic coxarthrosis [53, 54, 55]. 
Patients with spondylodesis were considered to be 
at a higher risk of sagittal imbalance due to limited 
spinal mobility and low compensatory capacity with 
balance correction. Preoperative planning must 
include implantation of the pelvic component in this 
group of patients [8, 44]. 

The series presented first included comparative 
analysis of spinopelvic parameters of the sagittal 
balance depending on etiology of coxarthrosis. 
The parameters were compared with amplitude of 
motion in the hip joint and pain and detected changes 
biomechanically substantiated.

Table 5
Comparative analysis of preoperative measurements of spinopelvic balance

Parameters Normal values
Dysplastic coxarthrosis 

grades III–IV  
[15, 42]

The series 
presented 

Degenerative coxarthrosis 
grades III–IV  
[34, 43, 44]

The series 
presented 

Age, years 41–60 [45] 56.3 ± 9.1 [15] 
42.43 ± 15.01 [42] 41.1 ± 9.2

males 61.7 ± 6.4 
females 60.3 ± 7.9 [43] 

59.1 ± 8.5 [34] 64.7 ± 4.8 [44]
56 ± 7.8

LL, L1-S1, °

59 ± 8 [35] 
from 41 (males) 
to 46 (females) 

± 11 [46] 
26–76 [47]

34.7 ± 10.0 (L1 L5,°) 
[15] 

68.86 ± 6.20 [42]
52.2 ± 6.9

49.0 (from 41.0 to 68.0) [43] 
50.4 ± 11.9 [34] 

52.93 ± 6.74 [44]
47.9 ± 8.5

PI (pelvic 
incidence), ° 53 ± 8 [45] 51.57 ± 19.90 [42] 42.3 ± 6.0

50.0 (from 35.0 to 60.0) [43] 
48.3 ± 12.1 [34] 
49.27 ± 8.84 [44]

47.2 ± 7.3

PT (pelvic tilt), ° 14 ± 6 [45] 19.86 ± 12.75 [42] 6.5 ± 5.9
11.0 (from 7.0 to 23.0) [43] 

9.6 ± 9.0 [34] 
8.8 ± 8.48 [44]

12.0 ± 4.0

SS (slope of 
sacrum), ° 40 ± 7 [45] 42.3 ± 9.5 [15] 

53.57 ± 11.31 [42] 35.7 ± 3.8
36.0 (from 31.0 to 42.0) [43] 

39.1 ± 10.7 [34] 
41.13 ± 5.59 [44]

35.2 ± 5.8
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Table 6
Clinical findings at stages of treatment

Series
ODI VAS Harris Hip Score (HHS)

pre-op post-op pre-op post-op pre-op post-op

Ben-Galim P. et al., 2007 [30] 36.72 19.8 5.04 3.64 45.7 86

Eyvazov K. et al., 2016 [43] 54 34 6 3 – –

Piazzolla A. et al., 2017 [44] 49.3 ± 19.3 27.8 ± 7.4 5.3 ± 1.6 1.1 ± 0.9 42.4 ± 12 80.2 ± 10.2

The series presented 34 ± 9.8 28.6 ± 7.4 3.3 ± 0.9 2.8 ± 0.7 37.5 ± 5.4 81.2 ± 6.7

CONCLUSION

No significant differences in spinopelvic 
parameters were noted in patients with hip-spine 
syndrome associated with degeneration in comparison 
with parameters of healthy individuals of similar age 
and patients in other series with similar pathology. 
Patients with dysplastic coxarthrosis showed decrease 
in the PT and SS with increased LL that could be 
ascribed to morphological and clinical manifestations 
of the disease. Correlation analysis showed that 

combined joint contracture was involved into the 
biomechanical aspect of spinopelvic imbalance in 
dysplastic coxarthrosis. Dysplastic changes can be 
a predisposing factor for spinopelvic imbalance 
in THR. As reported by other researchers, total hip 
replacement with good functional outcome was not 
shown to result in significant changes in spinopelvic 
alignment. The work requires continuation to provide 
comparative analysis of results.
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