
Vol.:(0123456789)1 3

European Spine Journal (2023) 32:2949–2958 
https://doi.org/10.1007/s00586-023-07866-3

ORIGINAL ARTICLE

Impact of previous lumbar spine surgery on total hip arthroplasty 
and vice versa: How long should we be concerned about mechanical 
failure?

Alberto Di Martino1,2   · Barbara Bordini3 · Giuseppe Geraci1,2 · Cristina Ancarani3 · Claudio D’Agostino1,2 · 
Matteo Brunello1,2 · Claudio Guidotti1,2 · Marco Viceconti3,4 · Cesare Faldini1,2

Received: 28 March 2023 / Revised: 13 June 2023 / Accepted: 11 July 2023 / Published online: 27 July 2023 
© The Author(s) 2023

Abstract
Introduction  This registry study aims to assess the prevalence and demographic characteristics of patients with lumbar 
spine (LS) surgical procedures who undergo total hip arthroplasty (THA), to compare the long-term survival and causes of 
failure of THA in patients who previously underwent LS fusion and non-fusion surgical procedures, and to evaluate the risk 
of undergoing a revision LS surgery after THA.
Materials and methods  Patients who underwent LS surgery followed by THA were identified by cross-referencing data 
from the Orthopedic Prosthetic Implants Registry and the Regional Hospital Discharge Database. Three groups of THA 
patients were identified: patients who underwent previous lumbar surgery with fusion (LS fusion-THA), without fusion (LS 
non-fusion-THA), and a control group with only THA (No LS surgery–THA). Demographic data, THA survival, number 
and causes of failure, and data on revision procedures on THA and LS were collected.
Results  Of the total of 79,984 THA, 2.2% of patients had a history of LS procedures. THA only patients showed better 
results, while patients in the LS fusion-THA group had worse implant survival at 5-year follow-up. In the LS fusion-THA 
and LS non-fusion-THA, mechanical THA failures were more frequent in the first two years after implantation. There were 
no differences between groups regarding the risk of undergoing LS revision surgery.
Conclusions  LS surgery negatively affects THA survivorship. In patients who previously underwent LS fusion and non-fusion 
surgical procedures, most THA failure occurs in the first two years after implant. The study contributes to the understanding 
of the relationship between the hip and the LS and provides useful guidance for clinical practice.

Keywords  Total hip arthroplasty · Lumbar spine fusion · Hip spine · Registry study · THA revision surgery · Spine 
surgery · Non-fusion surgery

Introduction

Ageing of the population, expansion of the indications, 
and reduction of invasiveness of surgery, together with the 
advancement in anaesthesiologic techniques that increase 
the eligibility of patients to major surgical procedures, led 
an increased number of patients to be subjected to both total 
hip arthroplasty (THA) and lumbar spine (LS) surgery dur-
ing their lifetime [1].

THA is a successful surgery; however, it is associated 
with a non-negligible failure rate and a subsequent need for 
revision surgery [2]. THA failure is more frequent in par-
ticular subgroups of patients. Among these, patients with a 
history of LS diseases already subjected to LS surgery are 
prone to the development of a pathological pelvic version 
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and abnormal spinopelvic kinematics [3–5] potentially 
responsible for dislocation, instability, and other mechani-
cal complications of THA implants [6, 7].

Most available literature up to date regards the risk of 
developing complications in patients with previous LS 
fusion, in which the restricted spinopelvic motion and poten-
tially altered pelvic version compromise the effective recip-
rocal coupling of the acetabular cup and prosthetic femoral 
head [8]. The mismatch of “coupled anteversion” can deter-
mine a reduced range of motion, altered biomechanics and 
poor tolerance towards inadequate positioning of the implant 
components, which justify the increase in mechanical com-
plications of THA implants in patients operated on by LS 
fusion (LSF) [9–11].

A recent European study demonstrated that patients with 
THA and LS fusion showed an increased rate of mechanical 
complications [12], partly confirming data from US regis-
tries [6].

Conversely, little is known about the effects of non-
fusion LS surgical procedures on THA survivorship [7, 13]. 
In the registry-based study on patients with both THA and 
LS surgery with data aggregated for fusion and non-fusion 
procedures, Eneqvist et al. [14] demonstrated that 3.5% of 
THA patients were subjected to LS surgery in the anteced-
ent 11-year timeframe and that those patients generally had 
a poorer outcome of THA surgery. No study so far analysed 
the separated effects of LS fusion and non-fusion surgery 
on THA; moreover, assuming a two-way cause-and-effect 
relationship between THA and LS fusion, the effects of THA 
on survival of lumbar spine procedures meant the need for 
subsequent spine revision surgery after THA implant has 
been poorly explored so far.

Therefore, the aim of this registry-based population study 
is to assess the prevalence, the demographic characteristics 
and the long-term survival and causes of failure of THA 
in patients who previously underwent LS fusion and non-
fusion surgical procedures, and to evaluate the risk of under-
going a revision LS surgery after THA.

To the authors' knowledge, this is the first registry study 
to evaluate THA survivorship in patients previously sub-
jected to either LS fusion or non-fusion procedures. Moreo-
ver, it contributes significantly to the paucity of available 
data on LS surgery failure in patients subjected to THA.

Materials and methods

A registry-based retrospective comparative cohort study was 
performed to assess:

1.	 The prevalence and the demographic characteristics of 
patients with LS surgical procedures (LS fusion and LS 
non-fusion) who underwent a subsequent THA surgery

2.	 the long-term survival causes either mechanical and 
non-mechanical and timing of failure requiring revision 
surgery of THA implants in patients who previously 
underwent LS fusion (LS fusion-THA) and non-fusion 
procedures (LS non-fusion-THA), compared to THAs 
patients operated on in the same timeframe without pre-
vious LS surgeries (No LS surgery-THA);

3.	 the long-term survival of LS procedures in patients 
undergoing subsequent THA surgery, intended as no 
need for revision spine surgery.

Patients subjected to LS surgical procedures and subse-
quent THA were identified by a cross-match of the Regis-
ter of the Orthopaedic Prosthetic Implants (RIPO) and the 
Regional Hospital Discharge Form database of the Emilia 
Romagna Region. The study cohort included patients sub-
jected to THA between 1 January 2000 and 31 December 
2019 who previously had LS surgery procedures. This 
cohort was divided into THA patients who underwent LS 
fusion (LS fusion-THA) and THA patients who underwent 
non-fusion surgical procedures (LS non-fusion-THA). A 
control group consisted of patients subjected to THA only 
during the same time frame (No LS surgery-THA).

Founded in 1990, RIPO counts over 95% of all arthro-
plasty procedures performed in the region, including the 
hip. RIPO's data collection includes patient demographics 
and sex, clinical history, diagnosis, model and design of the 
implant, the surgeon performing the procedure, and hospital 
location. Similar information is recorded for patients resid-
ing in ERR for all revision surgeries, and it is obtained even 
if a patient receives revision surgery outside the region. THA 
procedures performed on patients residing outside ERR were 
excluded to minimise bias due to loss to follow-up and to 
match with LS surgery procedures patients.

Patients undergoing LS surgical fusion and non-fusion 
procedures were retrieved from the ERR Health System, 
querying the RHDF database for the same timeframe. Diag-
nostic-related group (DRG) codes were selected from ICD-9 
related to spinal fusion and non-fusion procedures. DRG 
codes used for the study included primary LSF codes (81.04, 
81.05, 81.06, 81.07, and 81.08) and revision lumbar fusion 
codes (81.34, 81.35, 81.36, 81.37, and 81.38). LS non-fusion 
surgery patients were identified using specific non-fusion 
codes (80.50; 80.51; 80.52; 80.59; 84.64; 84.65; 84.68).

Data enquiry for the registry and database was performed 
in July 2022. In the study timeframe (January 2000 to 
December 2019), 129,910 primary THAs were performed in 
ERR; only the first THA surgery was included. In the same 
timeframe, 113,698 LS surgery procedures were identified. 
Even in this case, only the first LS surgery was included. Of 
these, 79,984 THA and 65,129 LS surgical procedures were 
performed in patients residing in ERR. A crossover com-
parison between RIPO and RHDF databases was performed 
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using the patient’s unique personal identification number. 
In total, 1744 patients underwent THA after an LS surgery.

Demographic data, primary diagnosis leading to THA, 
primary THA implant survival, perioperative complica-
tions, number and causes of failure, and data of revision 
procedures were collected. Implant survival was intended 
as the absence of revision events, which specifically refers 
to the removal or change of any component. The implants 
were followed until the last observation date (date of death 
or 31 December 2019). Data from 79,984 THAs performed 
in patients without a previous LS procedure in the same 
timeframe were used as a control for comparison.

Ethical approval for the study was not required as reg-
istry studies are covered by the informed consent signed at 
the point of treatment. All sensitive data were handled in 
a pseudo-anonymized format, with all patients’ identifiers 
being removed.

Statistical analysis

Patient demographics, preoperative diagnoses, and causes of 
revision were presented as percentages. Fisher's exact test 
was used to detect differences between cohorts in numbers 
and types of complications and the timing of complications. 
Continuous variables were compared between groups using 
independent samples t-test. The survivorship of the primary 
THA implants was calculated and plotted according to the 
Kaplan–Meier method. The study's endpoints were revisions 

for any reason and revisions due to mechanical complica-
tions (aseptic loosening, dislocation or instability, polyeth-
ylene wear, implant breakage and impingement, severe stiff-
ness, and metallosis). The revision event was defined as the 
removal or change of any component. The implants were 
followed until the last observation date (date of death or 31 
December 2019). Mann–Whitney U test was used to detect 
differences between the survivorship curves. The threshold 
for significance was p = 0.05 for all the tests. The statistical 
analysis was performed using SPSS 14.0 for Windows, ver-
sion 14.0.1 (SPSS, Chicago, Illinois, USA) and JMP, version 
12.0.1 (SAS Institute, Cary, North Carolina, USA).

Results

1) Prevalence and demographics

Of the 79,984 THA patients, 1744 patients underwent 
THA and previous LS surgical procedures (2.2%): 1,197 
(1.5%) of THA patients underwent LS non-fusion surgery, 
while 547 (0.7%) underwent a LS fusion surgery. Patients’ 
demographics are summarised in Table 1.

50.1% of LS non-fusion-THA were males and showed an 
average age at surgery of 66.9 years. LS fusion-THA patients 
were males in 37.7% of cases and showed an average age at 
surgery of 68 years. No LS surgery-THA patients were males 
in 39.3%, having an average age at surgery of 68.8 years. 

Table 1   Descriptive statistics of 
the study populations

*Weight and diagnosis distribution is not different between groups
(p > 0.05; chi-squared test)
^Statistically significant difference between groups was found with regard to the mean age at surgery and 
sex

No LS surgery—THA LS non-fusion—THA LS fusion—THA

No. of patients 78,240 1197 547
Side of the operated hip
  Right (%)

56 55 51

Sex^
  Males (%)

39.3 50.1 37.7

Average weigth (st.dev) 74.4  (14.3) 77.9  (14.5) 76.0  (13.7)
% Patients ≤ 80 kg* 65 56 60
Average age at surgery (range)^ 68.8  (19–101) 66.9  (34–91) 68  (30–91)
Diagnosis leading to THA (%)*
Primary hip arthritis 68 72 69
Fractures and trauma 17 13 14
Rheumatic diseases 1 1 1
Avascular necrosis of the hip 6 9 7
Hip degeneration secondary to DDH 

(developmental dysplasia of the 
hip)

7 4 5

Other 0 0 3
Missing data 1 1 1
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LS non-fusion-THA patients were significantly younger and 
more frequently males than others. In all groups, the primary 
indication for THA implant was primary hip osteoarthri-
tis; the second leading causes were fractures and trauma 
(Table 1).

Implants’ characteristics in the study population are 
reported in Table 2. Patients operated on at the lumbar 
spine were more often implanted with a head diameter of 
32 or 36 mm (p< 0.05; chi-squared test). Most patients had 
a standard stem implant, while neck preservation implants 
were used in only a minority of the three groups.

2) Long-term survival, causes and timing of failure of 
THA in patients who previously underwent LS

No LS surgery-THA patients showed better implant sur-
vival than the other groups. Conversely, LS fusion-THA 
patients showed a higher rate of failures at long-term follow-
up (p < 0.05, Wilcoxon test) (Fig. 1). Considering specific 
time points, at five years FU, the survival rate of No LS sur-
gery-THA patients was 96.7% (95% CI 96.6–96.9); LS non-
fusion-THA patients achieved a 96.1% (95% CI 94.6–97.1) 
survival rate, while LS fusion-THA patients achieved a 
94.6% (95% CI 91.9–96.4) survival rate. At 15 years FU, 
the No LS surgery-THA group achieved a survival rate of 
90.7% (95% CI 90.3–91.0), whereas 88.7% of LS fusion-
THA (95% CI 76.8–94.9) and 87.7% (95% CI 81.9–91.8) of 
LS non-fusion-THA implants survived at 15 years.

The causes of the failure of THA in the three groups are 
reported in Table 3. In the No LS surgery-THA group, a total 
of 3980 failures leading to revision surgery were found, of 
which 1462 (36.7%) occurred in the first two years after 
surgery, 771 (19.4%) occurred between the third and the 
fourth year, and 1747 (43.9%) occurred after the fifth year. 
LS non-fusion-THA group counted a total of 63 failures, 31 
(49.2%) in the first two years, 10 (15.9%) between the third 
and fourth year, and 22 (34.9%) after 5 years. LS fusion-
THA group showed 27 failures, 18 (66.6%) in the first two 
years, six (22.2%) between the third and fourth year, and 

three (11.1%) at five or more years. Table 4 shows details 
about the timing of complications.

Mechanical complications accounted for 63.9% of the 
total cause of failure, 57% in LS non-fusion-THA, 63% in LS 
fusion-THA, and 64% in the No LS surgery-THA patients. 
The survival rate considering a mechanical complication 
as an endpoint showed significant differences between 
groups (Fig. 2). In particular, No LS surgery-THA and LS 
non-fusion-THA groups showed better survival than the LS 
fusion-THA group in the first five years (p = 0.05).

Significant differences were noted comparing the tim-
ing of failure in different groups, with LS surgery patients 
(fusion and non-fusion) presenting a higher incidence of fail-
ure within the first two years (p = 0.002) (Table 4). When 
only mechanical complications were considered, including 
mechanical loosening, implant dislocation, implant break-
age, polyethene wear, primary instability and metallosis [12] 
that caused recurrent dislocation, impingement, or severely 
reduced range of motion which required revision surgery, a 
similar pattern was found (p = 0.004) (Table 5).

When the risk of instability or dislocation was assessed 
with respect to the size and type of head and cups (Table 6), 
it was found that among any LS surgery patients, those with 
heads ≤ 28 mm showed a 3.2 (1.1–9.2) times higher risk 
of revision for instability or dislocation compared to head 
diameters of 32 (p = 0.03), and 4.1 (1.4–11.9) times higher 
risk compared to those with 36 mm heads (p = 0.01). No LS 
patients operated of THA with dual mobility cup implant 
was revised for instability or dislocation at follow-up; how-
ever, due to the number of implants, no significant protection 
from the risk of dislocation was detected. When the type of 
stem was considered, two cases of instability or dislocations 
occurred when neck preservation implants were used.

3) Risk of undergoing a revision spine surgery after THA 
performance

Considering patients who underwent LS surgery and sub-
sequent THA, 91 (5.2%) required revision LS surgery (either 

Table 2   Head diameter and 
characteristics of stem implants 
in the study population

Non-LS surgery—THA LS non-fusion—THA LS fusion—THA
N. (%) N. (%) N. (%)

Standard cup implants 78,240 1197 547
  ≤ 28 mm 29,846 (38.1) 237 (19.8) 94 (17.2)
 32 mm 19,435 (24.8) 352 (29.4) 182 (33.3)
 36 mm 22,790 (28.5) 476 (39.5) 221 (39.7)
  ≥ 40 mm 4001 (5.1) 80 (6.7) 29 (5.3)
Dual mobility 2168 (2.8) 52(4.3) 21 (3.8)
Standard stem 74,710 (95.5) 1119 (93.5) 514 (94.0)
Neck preservation stem implant 3530 (4.5) 78 (6.5) 33 (6.0)
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fusion or non-fusion). Of those, 62 patients (5.2% of the 
total population group) were part of the LS non-fusion-THA 
group, while 29 patients (5.3% of the total population group) 
belonged to the LS fusion-THA group. No significant differ-
ences were found between LS fusion and non-fusion patients 
undergoing THA on the risk of performing another LS sur-
gery (p = 0.379; Wilcoxon rank test). The Kaplan–Meier 
curves are presented in Fig. 3.

Discussion

In the current registry-based retrospective comparative 
study, we found that 2.2% of THA patients were subjected 
to previous LS surgery procedures. Of these, less than half 
were LS fusion surgeries. Analysis of THAs survival showed 
that No LS surgery-THA patients had a better THA implant 
survival than patients subjected to LS procedures, with LS 

fusion-THA patients showing a significantly higher risk of 
undergoing THA revision surgery. Interestingly, considering 
only mechanical complications as the endpoint for THA sur-
vival, the LS non-fusion-THA group showed better survival 
than the LS fusion–THA group in the first five years after 
surgery. Noteworthy, almost 80% of the total mechanical 
failures (and almost 70% of total failures) occurred signifi-
cantly more in the first two years after primary THA surgery 
in patients who underwent previous LS surgery procedures. 
As regards the risk of undergoing LS revision surgery after 
THA, no differences were found between patients with LS 
fusion and non-fusion procedures [15].

The main limitation of the current study is the retrospec-
tive nature of the investigation, and the enrolment is limited 
to the population residing in ER due to the intrinsic nature 
of the RIPO registry. The lack of clinical and radiological 
data and information about minor complications that did not 
lead to THA revision surgery may underestimate patients’ 

Fig. 1   Implant survival in THA 
versus THA and spine surgery 
patients. Dashed lines represent 
confidence intervals
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disabilities in particular subgroups. Moreover, it was impos-
sible to obtain information from the LS surgery on the detail 
or complexity of the procedures, including the number of 
fused levels, the inclusion of sacrum or pelvis in the fusion, 
the use of instrumentation and/or the use of bone graft. 
However, compared to current literature, the introduction 
of LS non-fusion-THA patients gives a unique insight into 
a population that has been understudied so far, allowing a 
combined registry analysis and comparison of LS fusion and 
non-fusion surgery patients undergoing THA.

LS non-fusion-THA patients were younger and with a 
higher number of males compared to the other groups. Even 
though this finding does not appear clinically relevant, it con-
firms the trend observed in current literature in which non-
fusion LS surgery is mainly performed in younger patients 
compared to those undergoing fusion procedures [16, 17] 
because youngsters accept the risk of revision surgery to 
avoid early segmental LS fusion. Apart from patients’ age 
and weight, the main difference among groups was the male 
to female ratio: in the No LS surgery-THA group, males 
were 39.3%, similarly to LS fusion-THA (37.7%), while in 
the LS non-fusion-THA group they accounted for 50.1%. 

These data are in line with similar studies comparing patient 
demographics in LS surgery [17].

Different studies emphasise the correlation between THA 
and prior or subsequent LS fusion surgery [18, 19]; there is 
a consensus to perform THA before LS fusion surgery in 
patients complaining from both hip and LS diseases because 
THA could improve spinopelvic imbalance by promoting 
pelvic retroversion [1, 10, 20–22], also decreasing the risk 
of implant dislocation [22]. In a meta-analysis, An et al. [23] 
demonstrated that patients with a prior LSF showed a sig-
nificantly higher complication rate following THA, includ-
ing a twofold higher risk of dislocation and a threefold risk 
of undergoing revision arthroplasty surgery. Prior lumbar 
fusion was associated with poorer Patients Reported Out-
come Measures (PROMs) following THA.

Our data agree with this observation since patients with 
fusion at the lumbar spine tended to show an increased inci-
dence of dislocation (1.5% vs 0.7%) and instability (0.4% vs 
0.1%) compared to patients subjected to THA alone. Even 
this is not available from our data, most probably patients 
with multilevel fusion and those whose fusion extends to 
the sacrum or pelvis might be stiffer and at risk for revision 

Table 3   Causes of failure 
among study groups

Mechanical complications are in bold

Cause of failure Non-LS surgery—THA LS non-fusion—THA LS fusion—THA
Incidence, n (%) Incidence, n (%) Incidence, n (%)

Stem aseptic loosening 630 (0.8) 6 (0.5) 1 (0.2)
Cup aseptic loosening 586 (0.7) 7 (0.6) 4 (0.7)
Periprosthetic fracture 580 (0.7) 11 (0.9) 2 (0.4)
Dislocation 516 (0.7) 12 (1.0) 8 (1.5)
Implant breakage 353 (0.5) 5 (0.4) N/A
Infection 239 (0.3) 4 (0.3) 2 (0.4)
Septic loosening 236 (0.3) 1 (0.1) N/A
Lost patient 217 (0.3) 5 (0.4) 3 (0.5)
Missing data 196 (0.3) 3 (0.3) 1 (0.2)
Poly wear 99 (0.1) 4 (0.3) N/A
Other 86 (0.1) 2 (0.2) 4 (0.7)
Pain 86 (0.1) 2 (0.2) N/A
Instability 77 (0.1) N/A 2 (0.4)
Metallosis 43 (0.1) 1 (0.1) N/A
Ossification 36 (0.05) N/A N/A
Total 3980 (5.1) 63 (5.3) 27/547 (4.9)

Table 4   Timing of overall 
complication leading to revision 
surgery of study groups 
(p = 0.002, Fisher's exact test)

Years from surgery No. of complications in study groups, n (%)

Non-LS surgery—THA LS non-fusion—THA LS fusion—THA

0–2 1462 (36.7%) 31 (49.2%) 18 (66.7%)
3–4 771 (19.4%) 10 (15.9%) 6 (22.2%)
 ≥ 5 1747 (43.9%) 22 (34.9%) 3 (11.1%)
Total 3980 (100%) 63 (100%) 27 (100%)
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surgery for instability or dislocation compared to patients 
with single-level fusion or with a fusion not including 
sacrum or pelvis [19].

Overall, we found reduced THA implant survivorship in 
patients already subjected to fusion or non-fusion LS sur-
gery. Lumbar spine motion's absent or reduced protective 
effect and an altered pelvic version may account for this 
result. Moreover, the restricted spinopelvic motion, abnor-
mal pelvic version and acetabular anteversion compromise 

the reciprocal coupling of the cup and the stem, determin-
ing a poor tolerance to inadequate functional positioning of 
the prosthetic components [8, 12, 24–26]; this altered joint 
biomechanics may justify the increased mechanical compli-
cations observed in the study population.

The current study agrees with recent literature demon-
strating a compromise in the survival of THA implants 
depending on stiffness or deformity of the lumbar spine and 
pelvis [27–29]. Indeed, LS non-fusion patients presented 

Fig. 2   Implant survival consid-
ering mechanical complications 
in the different groups. Dashed 
lines represent confidence 
intervals

Table 5   Timing of mechanical 
complication leading to revision 
surgery of study groups 
(p = 0.004, Fisher's exact test)

Years from surgery No. of mechanical complications in study groups, n (%)

Non-LS surgery—THA LS non-fusion—THA LS fusion—THA

0–2 906 (35.6%) 18 (50%) 13 (76.5%)
3–4 518 (20.3%) 6 (16.7%) 2 (11.8%)
 ≥ 5 1123 (44%) 12 (33.3%) 2 (11.8%)
Total 2547 (100%) 36 (100%) 17 (100%)
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better THA implant survival compared to the LS fusion 
group, above all when biomechanical complications lead-
ing to revision surgery were considered. To decrease the risk 
of dislocation, cup anteversion should be carefully adjusted 
considering the functional position of the pelvis; moreover, 
the use of higher diameter heads, increased offset stems and 
use of dual mobility cups may further increase the range of 
motion while reducing the risk for of instability and disloca-
tion [26, 27]. Interestingly, no LS surgery patient operated 
on by dual mobility cup implants was revised for instability 
or dislocation in our study cohort, supporting the use of 
those implants in LS patients undergoing THA. Moreover, 
LS patients with head diameters of 32 or 36 mm showed a 
reduced risk of revision surgery for revision or dislocation 

or instability compared to those with heads of 28 mm and 
under. The study revealed an increased implant of 28 mm 
diameter heads among THA patients without previous LS 
surgery. This finding reinforces the main findings of the 
study, namely that patients with LS surgery are more pre-
disposed to mechanical complications of THA despite the 
increased use of larger diameter heads. This observation 
reflects the widespread utilisation of 28 mm heads, particu-
larly during the initial half of the 2000–2010 decade. The 
group of patients with THA only, due to its larger size, better 
reflects this phenomenon, compared to LS fusion and non-
fusion-THA patients. We also trust that a significant portion 
of patients who had previous LS surgery was intentionally 
treated by implant of large diameter heads.

Temporal evaluation of THA failures highlighted that 
THA patients also subjected to LS surgical procedures 
showed significantly more complications in the first two 
years after THA surgery. This finding was observed in both 
LS fusion and non-fusion patients. These results are consist-
ent with current literature regarding the timing of complica-
tions leading to revision surgery [19, 22, 23, 25]. Most prob-
ably, the mutual coupling of the prosthetic components is 
impaired from the very beginning after THA in patients who 
underwent LS surgery, particularly when fusion procedures 
are performed. Conversely, the potentially intact flexibility 
of the LS region in the control group may promote a more 
effective reciprocal coupling of THA components. However, 
this protective mechanism may deteriorate over time because 
of the progressive physiological stiffening of the LS spine, 
sagittal imbalance, and altered pelvic version occurring 
with age, which might be responsible for the distribution of 
mechanical complications throughout the observation period 
in No LS Surgery-THA patients.

As regards the risk of undergoing revision LS surgery 
after THA, the literature is scarce in this regard, present-
ing only a few studies which show that LS surgery, in 
particular fusion, is potentially detrimental if performed 
on patients with stiff hips [18, 19, 23]. In the study by 
Pizones et al. [29], it was highlighted that during bipe-
dalism, pelvic motion is necessary to maintain adequate 
balance and sagittal alignment. That retroversion is used 
as a compensatory mechanism when spinal malalignment 
occurs. Mills et al. [20] analysed patients who underwent 
THA after LS fusion and showed an increased rate of lum-
bar-related complications with respect to patients who did 
not undergo THA or to those who underwent THA before 
LS fusion; in particular, these patients were at increased 
risk to develop a failed back surgery for the development 
of adjacent segment disease at the lumbar spine. The cur-
rent study, for the first time, analyses the potential role 
of THA on the risk of developing a failed back requiring 
revision LS surgery. Our results showed that THA sur-
gery performance similarly affected patients subjected to 

Table 6   Distribution of patients revised for dislocation or instability 
according to the size of femoral head implant, use of dual mobility 
cup and type of stem

Non-LS 
surgery—
THA
No. (%)

Any LS 
surgery—
THA
No. (%)

Total

Dual mobility implant 6 (1) – 6
Head ≤ 28 mm 351 (59.2) 11 (50) 362
Head = 32 mm 97 (16.4) 5 (22.7) 102
Head = 36 mm 108 (18.2) 5 (22.7) 113
Head ≥ 40 mm 31 (5.2) 1 (4.5) 32
Total 593 (100) 22 (100) 615
Standard stem 573 (96.6) 20 (90.9) 593
Neck preservation stem implant 20 (3.4) 2 (9.1) 22
Total 593 (100) 22 (100) 615

Fig. 3   Spine revision surgery after THA performance. Dashed lines 
represent confidence intervals
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fusion or non-fusion LS procedures. Unfortunately, it was 
impossible to appropriately weigh the role of THA surgery 
because of the lack of an adequate control group, namely 
patients subjected to LS surgery but not THA.

It is still a topic of debate how the pathological enti-
ties affecting the hip and spine interact, especially follow-
ing surgery [30]. Given the strong functional relationship 
between the hip and lumbar spine, it is conceivable that 
surgery at one of the two segments influences the evolution 
of the other. Based on current literature, there is reason 
to suppose that THA patients are negatively affected by 
LS surgery [2, 6, 11, 31]. However, it is not the opera-
tion that compromises the THA's survival, but rather the 
pathology of the spine that defines the surgical indica-
tion and the postoperative overall sagittal balance of the 
patient. Indeed, even a multilevel fusion carried out on a 
rigid and unbalanced spine, performed according to the 
most recent recommendations regarding sagittal balance 
[1], can potentially improve spinopelvic relationships and 
function, not compromising or potentially improving THA 
survival in patients with LS disease.

Although the present study did not demonstrate it, the 
same can be potentially said about the effect of THA on 
the survival of LS surgeries: when a patient is given an 
indication for THA, a significant reduction in range of 
motion with possible hip flexion contracture can be found, 
and it usually improves following THA, promoting hip 
compensatory mechanisms and potentially a better sagittal 
balance of the spine [1, 32, 33].

In conclusion, our study confirms that LS surgery is 
performed in a small fraction of THA patients. However, 
this subgroup is associated with more mechanical compli-
cations, which can lead to early THA revision. These fail-
ures are significantly more frequent in the first two years 
after THA, thus defining a very vulnerable time period 
worthy of attention from the surgeon. Both LS fusion and 
non-fusion patients present a comparable risk of failed 
back following THA, necessitating surgical revision of the 
LS region. These findings contribute to the knowledge of 
the hip-spine relationship and may give helpful advice to 
surgeons performing spine or hip surgery.
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