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Abstract 

Background:  Spinopelvic mobility gained increased attention as a contributing factor for total hip arthroplasty 
(THA) instability. However, it is unknown how a pre-existing THA affects spinopelvic mobility. Therefore, a propensity-
score-matched analysis of primary THA patients comparing the individual segments of spinopelvic mobility between 
patients with pre-existing THA and no-existing THA was conducted. Consequently, the study aimed to discuss (1) 
whether patients with a pre-existing THA have altered spinopelvic mobility compared to the control group and (2) if 
spinopelvic mobility changes after THA.

Methods:  A prospective observational study enrolled 197 elective primary THA patients, including N = 44 patients 
with a pre-existing unilateral THA. Using propensity-score matching adapted for age, sex, and BMI, N = 44 patients 
without a pre-existing THA were determined. The patients received stereoradiography in standing and relaxed sitting 
position pre- and postoperatively. Assessed parameters were lumbar lordosis (LL), pelvic tilt (PT), and pelvic femoral 
angle (PFA). Key parameters of the spinopelvic mobility were defined as lumbar flexibility (∆LL = LLstanding − LLsitting), 
pelvic mobility (∆PT = PTstanding − PTsitting) and hip motion (∆PFA = PFAstanding − PFAsitting). Pelvic mobility was classified 
as stiff (∆PT < 10°), normal (∆PT ≥ 10°–30°) and hypermobile (∆PT > 30°). The Wilcoxon rank sum test for dependent 
samples was used.

Results:  Pelvic mobility was significantly increased in the pre-existing THA group (∆PT 18.2° ± 10.7) compared to 
the control group (∆PT 7.7° ± 8.0; p < 0.001) preoperatively and postoperatively (pre-existing: 22.2° ± 9.3; control: 
17.0° ± 9.2, p = 0.022). Lumbar flexibility was significantly increased in the pre-existing THA group (∆LL 21.6° ± 11.8) 
compared to the control group (∆LL 12.4° ± 7.8; p < 0.001) preoperatively and postoperatively (pre-existing: 
25.7° ± 11.0; control: 19.0° ± 10.2; p = 0.011). The contribution of stiff pelvic mobility is distinctly smaller in the pre-
existing THA group (25%) than in the control group (75%) preoperatively.
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Introduction
Dislocation after total hip arthroplasty (THA) is a severe 
complication, occurring approximately in 0.2–7% for pri-
mary THAs and up to 25% for revision THAs [1]. Sev-
eral surgeon and implant-associated factors including 
implant positioning, the surgical approach [1–3], insuf-
ficient reconstruction of joint geometry [4–6] and peri-
articular muscle damage are known to increase the risk 
for THA dislocation. [1] In addition to the aforemen-
tioned risk factors, there are also patient-specific risk 
factors, for example obesity affecting spinopelvic func-
tion [7, 8]. Furthermore, to the previously mentioned 
aspects, spinopelvic mobility has recently received 
increased attention by orthopedic surgeons, in the pre-
operative THA assessment aiming to mitigate the THA 
patients instability risk [9]. The spinopelvic complex 
is formed by the lumbar spine, the pelvis, and the hip 
joint. Accordingly, radiologically assessed key elements 
of the spinopelvic complex are lumbar lordosis (LL), 
pelvic tilt (PT) and pelvic femoral angle (PFA). Spin-
opelvic mobility is defined by the change (∆) of these 
elements from standing to sitting. Consequently, the 
three key parameters defining spinopelvic mobility are 
lumbar flexibility (∆ LL = LLstanding − LLsitting), pelvic 
mobility (∆ PT = PTstanding − PTsitting) and hip motion (∆ 
PFA = PFAstanding − PFAsitting) [8, 10].

It is known that decreased lumbar flexibility (∆ LL), 
increased hip motion (∆ PFA) and stiff pelvic mobility (∆ 
PT) lead to a significantly increased risk for THA dislo-
cations [11–15]. In addition, spinopelvic hypermobility 
was also shown to be associated with inferior outcomes 
and an increased risk of THA dislocations in patients 
with spinal arthrodesis [16]. Restrictions in any of the 
elements of the spinopelvic complex are mostly compen-
sated by other segments. This is reflected in patients with 
lumbar spine degeneration through increased hip motion 
and pelvic recruitment. Several factors contribute to 
altered spinopelvic mobility including lumbar fusion and 
degenerative spine and hip diseases. Studies have demon-
strated that osteoarthritis of the hip leads to altered spin-
opelvic mobility, changes are dependent on the severity 
of the hip osteoarthritis [17, 18].

However, it is not known if a pre-existing unilateral 
THA leads to a different spinopelvic mobility in patients 

receiving a contralateral hip arthroplasty compared to 
patients undergoing their first hip replacement. There-
fore, we performed a propensity score matched analysis 
using the data of a prospective observational study of 
patients undergoing THA with a standardized stand-
ing and sitting pre- and postoperative EOS assessment 
comparing the individual elements of spinopelvic mobil-
ity (lumbar flexibility, pelvic mobility and hip motion) 
between patients with pre-existing THA and no-exist-
ing THA. Consequently, our study aimed to discuss [1] 
whether patients with a pre-existing THA have altered 
spinopelvic mobility compared to the control group and 
[2] if spinopelvic mobility changes after THA in both 
assessed groups.

Materials and methods
A prospective observational radiology study was per-
formed from September 2019 to November 2020 on 
patients selected for a primary elective THAs at a uni-
versity hospital. THA was performed by four board cer-
tified surgeons. All patients receiving elective THA were 
screened for study inclusion. Exclusion criteria were 
defined as bilateral planned THA, severe hip dysplasia 
with subsequent THA and femur osteotomy, any form of 
revision THA, any type of fracture such as femoral neck 
fracture leading to THA, ankylosing spondylitis, spinal 
fusion surgery at any level, osseous metastasis in the pel-
vis and neurological pre-existing conditions significantly 
influencing posture. The study is in compliance with the 
Helsinki Declaration, has been approved by the institu-
tional ethics board (EA2/142/17) and patients have given 
their informed written consent.

Radiographic assessment
Within three days pre- and five to seven days post-
operatively, the THA patients underwent a complete 
spine imaging including the pelvis up to the proximal 
tibia from lateral and anterior posterior in standing and 
relaxed sitting position using biplanar low-dose stereo-
radiography (EOS, EOS imaging, Paris, France). The use 
of the EOS device enables images of the patients per-
formed in functional positions and with a lower radia-
tion dose. Patients were advised to stand naturally, look 
forward and place their hands on a support with relaxed 

Conclusions:  Pre-existing THA is associated with significantly enhanced pelvic mobility and lumbar flexibility. 
Accordingly, we identified the patients without a pre-existing THA as risk candidates with higher likelihood for 
pathological spinopelvic mobility. This information will assist arthroplasty surgeons in deciding which THA candidates 
require preoperative radiological screening for pathologic spinopelvic mobility.

Level of evidence:  Level II prospective cohort study.
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upper limbs. They were instructed to sit relaxed on a 
height-adjustable chair without backrest, with the femur 
parallel to the floor. Radiological measurements were 
performed by an orthopedic surgeon using Merlin Diag-
nostic Workcenter (Phoenix PACS, Freiburg, Germany) 
and randomized 25% of the dataset was measured by a 
second independent orthopedic surgeon. The spinopelvic 
parameter lumbar lordosis (LL), pelvic tilt (PT), and pel-
vic femoral angle (PFA) were measured in both standing 
and sitting positions and pelvic incidence (PI) in stand-
ing position preoperatively and postoperatively (Addi-
tional file 1: Table S2, Fig. 1). The differences between the 
standing and sitting radiographic assessment of LL (∆ 
LL = LLstanding − LLsitting), PT (∆ PT = PTstanding − PTsitting) 
and PFA (∆ PFA = PFAstanding − PFAsitting) represent the 
key elements of spinopelvic mobility [8]. Pelvic mobility 
determined by ∆ PT < 10° was defined as stiff, ≥ 10–30° as 
normal and > 30° as hypermobile [19, 20].

Statistical analyses
All statistical analyses were performed using SPSS Ver-
sion 27 (IBM Corporation, New York, United States). An 

age, sex and BMI adapted propensity score matching was 
conducted, determining the control group with patients 
without a pre-existing THA before the intervention. The 
propensity score factor was set to 0.07 for all variables. 
The Wilcoxon rank sum test for dependent samples was 
applied in this study. Spearman’s rank correlation coef-
ficient was used to determine the interrater reliability of 
the radiographic measurements. A significance level of 
p < 0.05 was assumed for all tests.

Results
A total of 324 patients were screened for study eligibil-
ity, of those 197 were included and underwent the study 
protocol with radiographic EOS assessment in standing 
and sitting position pre- and postoperatively. Of these, 
44 had a pre-existing THA. We matched this group for 
age, sex, and BMI with 44 patients of the remaining 153 
patients without a pre-existing THA (Fig. 2). Due to the 
study design, the groups showed no significant differ-
ences according to sex (pre-existing group: 22 females, 
control group: 22 females; p = 1.000), age (pre-existing 
group: median 71.50, range 31–86; control group: median 

Fig. 1  Sagittal standing (A) and sitting (B) EOS radiographs of the spine, pelvis and hip depicting spinopelvic key parameter lumbar lordosis (LL), 
pelvic tilt (PT) and pelvic femoral angle (PFA)
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70.00, range 31–88; p = 0. 353), BMI (pre-existing group: 
median 27.76  kg/m2, range 16.73–51.68  kg/m2; con-
trol group: median 26.28  kg/m2, range 20.31–42.24  kg/
m2; p = 0.172). The radiographic measurements dem-
onstrated adequate interobserver reliability (Additional 
file 1: Table 1).

Pre‑existing THA and spinopelvic function
Lumbar flexibility (∆ LL) and pelvic mobility (∆ PT) 
were significantly greater in patients with pre-existing 
THA compared to the control group preoperatively as 
well as postoperatively (Fig. 3). Both ∆ LL and ∆ PT ele-
vated due to THA in pre-existing and control group. Hip 
motion (∆ PFA) was significantly increased preopera-
tively in the control group compared to the pre-existing 
THA group. THA resulted in a decrease in ∆ PFA in both 
groups, resulting in no significant differences between 
the groups in ∆ PFA after surgery. LL in sitting position 
preoperatively demonstrated a significant increase in the 
control compared to pre-existing THA group, while there 
were no significant differences in LL standing position 
between the groups. Sitting LL decreased after THA in 
both groups leading to no significant differences between 

control and pre-existing THA group postoperatively. Sig-
nificantly more pelvic retroversion (PT) in standing posi-
tion and significantly higher sitting PT was observed in 
the pre-existing THA compared to the control group pre-
operatively. In both groups, THA led to a reduced pelvic 
retroversion in standing position and increased sitting 
pelvic tilt (Table 1).

Changes of spinopelvic mobility due to THA
Performing THA had significant effects on spinopelvic 
mobility. In both groups THA resulted in a significant 
increase in lumbar flexibility and pelvic mobility. There 
was also a significant reduction in hip motion in both 
groups after THA (Table 2).

Classification of pelvic mobility
The contribution of stiff pelvic mobility is distinctly 
smaller in the pre-existing THA group (25%) than in the 
control group (75%) preoperatively. The contribution of 
patients classified with stiff pelvic mobility decreased 
in both groups after THA. The contribution of patients 
with normal pelvic mobility preoperatively was larger in 
the pre-existing THA group (63.6%) than in the control 

Fig. 2  Flowchart of patient inclusion. From the patients enrolled (N = 197), N = 44 patients were identified with a pre-existing THA, from the 
remaining N = 153 without a pre-existing THA an age, sex and BMI adapted propensity score matching was conducted, determining the control 
group with patients without a pre-existing THA (N = 44)
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group (22.7%) and increased in both groups after THA 
(Table 3).

Discussion
This study investigated the influence of a pre-existing 
THA compared to a propensity score matched con-
trol group without a pre-existing THA on the spinopel-
vic complex key parameters, lumbar flexibility, pelvic 
mobility and hip motion from prospectively collected 
data of patients undergoing elective primary THA. Both 

pre- and postoperative standing and relaxed sitting ste-
reoradiographs were obtained to assess the effect of THA 
on the spinopelvic function and detect alterations in the 
classification of pelvic mobility. A considerable preop-
erative effort is made to identify patients with abnormal 
spinopelvic mobility, known to be at increased risk for 
THA dislocation; however the influence of frequent pre-
existing THA on spinopelvic mobility is still unknown. It 
is important for arthroplasty surgeons to understand the 
complex relationship between the pelvis and the lumbar 
spine in order to identify high-risk patients and adapt the 
cup position in a dislocation-proof manner. The litera-
ture regarding the postoperative changes in spinopelvic 
mobility after THA is contradictory and inconsistent. On 

Table 1  Analyses of spinopelvic complex key elements lumbar flexibility (∆ LL = LLstanding − LLsitting), pelvic mobility (∆ 
PT = PTstanding − PTsitting) and hip motion (∆ PFA = PFAstanding-PFAsitting) and spinopelvic parameter LL, PT and PFA in standing and sitting 
position of patients with pre-existing THA and the matched control group pre- and postoperatively

p values indicating differences between patients with pre-existing THA and the matched control group with no pre-existing THA each preoperatively and 
postoperatively. Pelvic incidence (PI) is a fixed spinopelvic posture-independent parameter and served as a control parameter revealing no significant differences. 
Wilcoxon rank sum test was used and level of significance set at p < 0.05. SD = standard deviation. Significant differences are marked in bold

Comparison of spinopelvic parameters between pre-existing THA and control group

Preoperative Postoperative

Parameters Pre-existing mean 
(± SD)

Control mean (± SD) p value Pre-existing mean 
(± SD)

Control mean (± SD) p value

∆ LL (°) 21.6 (11.8) 12.4 (7.8)  < .001 25.7 (11.0) 19.0 (10.2) .011
∆ PT (°) 18.2 (10.7) 7.7 (8.0)  < .001 22.2 (9.3) 17.0 (9.2) .022
∆ PFA (°) 55.9 (15.9) 67.9 (14.0) .002 51.1 (11.6) 55.2 (14.0) .169

LL Stand (°)
LL Sit (°)

49.8 (13.6)
28.2 (11.5)

48.8 (15.1)
36.2 (15.6)

.788

.006
51.6 (13.4)
25.9 (14.2)

49.7 (14.0)
30.6 (14.4)

.875

.089

PT Stand (°)
PT Sit (°)

14.3 (8.1)
32.5 (11.1)

18.4 (8.2)
26.3 (11.2)

.035

.021
12.7 (9.1)
34.9 (10.1)

14.1 (8.7)
31.1 (10.6)

.554

.189

PFA Stand (°)
PFA Sit (°)

179.1 (9.8)
123.2 (14.7)

183.9 (11.8)
116.3 (13.4)

.047

.115
176.5 (10.8)
125.4 (12.7)

178.2 (10.4)
123.2 (15.5)

.612

.464

PI Stand (°) 54.7 (13.1) 56.1 (14.1) .762 53.8 (12.5) 55.1 (13.0) .767

Table 2  Analyses of changes in spinopelvic complex 
elements lumbar flexibility (∆ LL = LLstanding − LLsitting), pelvic 
mobility (∆ PT = PTstanding − PTsitting) and hip motion (∆ 
PFA = PFAstanding − PFAsitting) due to THA between preoperative 
and postoperative

Pre-existing represents the group of patients with a pre-existing THA and 
control represents the propensity score matched group of patients in the control 
group without a pre-existing THA. p values indicating pre- and postoperative 
differences in patients with pre-existing THA and the matched control group. 
Wilcoxon rank sum test was used and level of significance set at p < 0.05. 
SD = standard deviation. Significant differences are marked in bold

Changes of spinopelvic mobility due to THA

Parameters Groups Preoperative 
mean (± SD)

Postoperative 
mean (± SD)

p value

∆ LL (°) Pre-existing 21.6 (11.8) 25.7 (11.0) .012
Control 12.4 (7.8) 19.0 (10.2)  < .001

∆ PT (°) Pre-existing 18.2 (10.7) 22.2 (9.3) .010
Control 7.7 (8.0) 17.0 (9.2)  < .001

∆ PFA (°) Pre-existing 55.9 (15.9) 51.1 (11.6) .032
Control 67.9 (14.0) 55.2 (14.0)  < .001

Table 3  Contribution of pre- and postoperative pelvic mobility 
based on ∆ PT = PTstanding − PTsitting defined as stiff (∆ PT < 10°), 
normal (∆ PT ≥ 10°–30°), and hypermobile (∆ PT ≥ 30°) according 
to the pre-existing THA group and the matched control group, 
% represents the percentage contribution; N represents the 
absolute number of patients

Classification of preoperative and postoperative pelvic mobility

Pelvic mobility (∆ PT) Pre-existing Control

Stiff (%/N) Preoperative 25.0 (11) 75.0 (33)

Postoperative 9.1 (4) 18.2 (8)

Normal (%/N) Preoperative 63.6 (28) 22.7 (10)

Postoperative 68.2 (30) 75.0 (33)

Hypermobile (%/N) Preoperative 11.4 (5) 2.3 (1)

Postoperative 22.7 (10) 6.8 (3)
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the one hand, variations in pelvic mobility are described 
[21, 22], while others describe no relevant alterations in 
pelvic mobility postoperatively [23–25].

It was demonstrated that the group with pre-existing 
THA had a significantly increased pelvic mobility com-
pared to the control group preoperatively and postop-
eratively. Consequently, a threefold higher proportion 
of patients in the control group (75%) was classified as 
stiff regarding the pelvic mobility compared to patients 
with pre-existing THA (25%) preoperatively [19]. The 
classification of pelvic mobility revealed a clear shift in 
the contribution from stiffness to normal pelvic mobil-
ity after THA, especially in the control group without 
a pre-existing THA. The percentage of normal spin-
opelvic mobility in the control group increased postop-
eratively from 22.7 to 75%. However, even in the group 
with a pre-existing THA, the contribution of stiff pel-
vic mobility decreased from 25% to less than 10%. This 
effect can most likely be attributed to the recently per-
formed THA and is associated with a release of muscle 
and capsular contractures. Another possible hypothesis 
for the significant alterations after THA might be the 
pain due to progressed osteoarthritis of the hip influ-
encing the spinopelvic complex. As the source of pain 
was treated by the THA, postoperative adaption to 
a painless posture might take place, resulting in sig-
nificant alterations of the spinopelvic complex. In our 
study, THA reduces pelvic retroversion in standing. 
Nevertheless, it should be critically noted that osteoar-
thritis of the hip is sometimes accompanied by a flex-
ion contracture and thus pelvic anteversion. Following 
this theory, one might expect the opposite effect from 
THA, which was not observed in our investigation. 
Nevertheless, the THA-associated reduction in pelvic 
retroversion is worth mentioning, because it decreases 
the risk of posterior impingement and subsequent ante-
rior THA dislocation in standing position. Accordingly, 
increased pelvic retroversion in standing position is 
reported as an associated factor for unfavorable pelvic 
mobility [26].

It may be assumed that THA not only affects pelvic 
mobility, but also lumbar flexibility. In comparison to the 
control group, the pre-existing group showed a signifi-
cantly enhanced lumbar flexibility. We hypothesize THA 
increases the pelvic tilt in sitting position and decreases 
pelvic retroversion in standing position, leading to an 
increased pelvic mobility (∆ PT). In case of restricted 
pelvic mobility with inadequate backward tilting of the 
pelvis while sitting down, the lumbar lordosis in sitting 
position is compensatory increased to maintain upright 
upper body position. Due to postoperatively improved 
pelvic mobility the prior lumbar compensatory mecha-
nism is no longer required, and physiological reduction 

in lumbar lordosis in sitting position is observed. Reduc-
tion in lumbar lordosis in sitting increases the difference 
between standing and sitting LL leading to significantly 
enhanced lumbar flexibility (∆ LL) postoperatively as 
observed in our investigation. This is of particular rele-
vance as limited lumbar flexibility is considered a possi-
ble risk factor for THA dislocation [27] Furthermore, the 
influence of THA on the spinopelvic complex and in par-
ticular on the function of the lumbar spine is illustrated. 
The mutual effects between THA and the spine by spin-
opelvic interactions are also reflected in studies proving 
the reduction in low back pain after THA [25, 28].

The preoperatively increased hip motion (∆ PFA) in 
the control group is indicative of the known compensa-
tory mechanism that a restriction in a specific segment 
of the spinopelvic complex is compensated by increased 
mobility in another segment [15]. Accordingly, preop-
eratively restricted pelvic mobility leads to compensatory 
increased hip motion within the spinopelvic complex. 
This mechanism is supported by our data with a postop-
erative increase in pelvic mobility in the control group 
and a subsequent reduction in hip motion. Which is of 
particular interest as increased hip motion is a known 
factor contributing to an increased risk of anterior 
impingement and subsequent posterior THA dislocation 
while sitting down [29, 30]. This leads to the assumption 
that THA has a protective influence on the dislocation 
risk through the postoperative reduction in compensa-
tory increased hip motion.

From our point of view the crucial challenge is the 
preoperative identification of THA candidates with 
pathological spinopelvic mobility in order to adjust the 
acetabular cup position or to use a dual mobility cup. 
Consequently, there would be great clinical value in 
determining preoperatively individual factors which are 
associated with pathologic spinopelvic mobility. Accord-
ingly, only the pre-selected patients with the highest odds 
for a pathologic spinopelvic mobility would be submit-
ted to a radiological screening with standing and sitting 
radiographs causing enhanced radiation exposure and 
requiring a greater logistical and financial effort.

Our data suggest that patients without a pre-existing 
THA may have an increased risk for a postoperative 
THA dislocation due to restricted lumbar flexibility and 
pelvic mobility. However, the lack of a pre-existing THA 
is only one factor in the preoperative evaluation of spin-
opelvic mobility which might be considered. In addition, 
it is necessary to identify patients at risk, with a detailed 
history and physical examination. If a history of spinal 
fusion surgery, clinical postural sagittal imbalance, hip 
flexion contracture, or advanced arthritic alterations or 
surgical changes to the lumbosacral joint are noted on 
existing pelvic radiographs or in the clinical evaluation, 
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the standardized radiological screening for spinopelvic 
pathologies with standing and sitting assessment should 
be considered. We do not derive a general recommenda-
tion to perform routine standing and sitting radiological 
screening for unilateral THA candidates without pre-
existing THA from our study results.

We believe that our study contributes to the preopera-
tive identification of patients at increased risk for path-
ologic spinopelvic mobility. Following our results, we 
identified a factor, which can support the arthroplasty 
surgeons in their evidence-guided decision-making 
process of which THA candidates should receive radio-
logical screening for pathologic spinopelvic mobility 
preoperatively. Accordingly, our results may contribute 
to the avoidance of radiation exposure and decrease the 
financial burden of our healthcare system.

Some limitations of the study need to be addressed. 
Radiological assessments were performed during hospi-
talization and only short-term follow-up is presented, but 
long-term follow-up is planned. The immediate postop-
erative assessment was chosen because bony deformities 
of the pelvis and capsular contractures were relieved by 
THA and the position of the pelvis is mainly influenced 
by muscles. As we have chosen a short-term follow-up 
in expectation to detect direct effects of THA on the 
spinopelvic complex, subsequent alterations will not 
be detected. Although there is evidence that THA itself 
alters spinopelvic mobility, the underlying mechanisms 

remain hypothetical and require further research [20]. 
It might be raised critically that early postoperatively 
factors such as pain had an influence on the spinopelvic 
function. Due to the close monitoring of the patients’ 
pain status and the application of an individual interdis-
ciplinary pain protocol, which was developed in coop-
eration with the department of anesthesiology, and the 
minimally invasive surgical technique, we assume that 
the factor pain had a minor influence on the spinopel-
vic function. Nevertheless, we cannot exclude the influ-
ence of pain on the spinopelvic function by certainty. In 
conclusion, we are convinced that the short-term follow-
up with significant changes in the spinopelvic complex 
after THA in a prospectively collected patient collective 
is valuable and important as a starting point for further 
investigations.

In our study, the relaxed seated position was selected as 
the functional assessment and a deep flexed seated or sin-
gle leg standing position was not performed as an addi-
tional functional exercise. These functional images were 
not possible in the postoperative setting due to patient 
safety [10, 31, 32] We have chosen the standing posi-
tion with hands on a support with relaxed upper limbs, 
because we intended to meet the patients’ sense of safety 
after THA. The literature also describes a hand rest on the 
cheeks or collarbones as an alternative. This should be con-
sidered when interpreting the results. We do not assume a 
relevant influence of the severity of the osteoarthritis of the 

Fig. 3  Depicting pelvic mobility based on ∆ PT = PTstanding-PTsitting according to the pre-existing THA group (green) and the matched control group 
(yellow) preoperatively and postoperatively. Significant differences are marked by asterisks (*)
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contralateral hip joint in the control group on spinopelvic 
mobility, since more than 72% (N = 32) of the patients in 
the control group presented only mild osteoarthritis (Kell-
gren and Lawrence grade 0–2) (Additional file 1). Never-
theless, the impact of severe osteoarthritis (Kellgren and 
Lawrence grade 3–4) on the spinopelvic mobility cannot be 
completely excluded.

In conclusion, a pre-existing THA was identified as an 
influencing factor on key parameter of spinopelvic mobil-
ity, namely pelvic mobility and lumbar flexibility. When 
trying to identify at risk populations of abnormal spinopel-
vic mobility and a correspondingly elevated risk of THA 
dislocation, our study indicates that pre-existing THA is 
a protective factor for pathological spinopelvic mobility. 
Therefore, our findings can serve to ensure that patients 
with pre-existing THA do not necessarily require addi-
tional diagnostics with standing and sitting lateral radio-
graphs associated with radiation exposure and financial 
burden. In the preoperative spinopelvic mobility screening 
of THA patients, it might be focused on patients without 
a pre-existing THA. In addition, one should be aware that 
THA itself can alter key parameters of spinopelvic mobility.
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