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Background: Total hip arthroplasty (THA) is a common orthopedic
procedure, particularly in the US veteran population. Dislocation
is a significant complication, influenced by such factors as lumbar
spinal fusion (LSF), which may be more prevalent in veterans
due to service-related injuries. This 20-year retrospective study
investigated the association between LSF and dislocation risk in
veterans who underwent THA; it also explored the impact of dual-
mobility liners on dislocation rates.

Methods: THA procedures performed by a single surgeon
from 2003 to 2022 were reviewed. The primary outcome was
dislocation within 1 year of primary THA; revision rates were a
secondary measure. The study evaluated relationships between
LSF, demographic variables, the Charlson Comorbidity Index,
and lumbar levels that were fused. The study also reviewed
whether the use of dual-mobility liners was linked to any
protective effects in patients with THA who had previous LSF.

Results: The study included 967 THAs for 852 patients;
39 patients (42 THAs) had a prior LSF. Dislocation rates were
9.5% for those with LSF and 3.8% for those without LSF.
Logistic regression analysis revealed 2 factors associated
with a significantly increased risk of dislocation within 1 year
of THA: female sex (odds ratio [OR], 5.84; 95% ClI, 2.60-
13.13; P < .001) and LSF (OR, 3.42; 95% ClI, 1.12-10.47;
P = .03). None of the 16 patients treated with a dual-mobility
liner experienced dislocation.

Conclusions: This 20-year retrospective study involving
a veteran population and a single surgeon identified a
heightened risk of postoperative dislocation within 1 year
of THA among female patients and those with prior LSF.
Findings also suggest that dual-mobility liners may be
protective against postoperative dislocation in individuals
with a history of LSF.
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otal hip arthroplasty (THA) is among

the most common elective orthopedic

procedures performed annually in the
United States, with an estimated 635,000 to
909,000 THAs expected each year by 2030.!
Consequently, complication rates and revi-
sion surgeries related to THA have been in-
creasing, along with the financial burden on
the health care system.>* Optimizing out-
comes for patients undergoing THA and
identifying risk factors for treatment failure
have become areas of focus.

Over the last decade, there has been a re-
newed interest in the effect of previous lum-
bar spine fusion (LSF) surgery on THA
outcomes. Studies have explored the rates of
complications, postoperative mobility, and
THA implant impingement.>® However, the
outcome receiving the most attention in re-
cent literature is the rate and effect of dislo-
cation in patients with lumbar fusion surgery.
Large Medicare database analyses have dis-
covered an association with increased rates
of dislocations in patients with lumbar fusion
surgeries compared with those without.*!°
Prosthetic hip dislocation is an expensive
complication of THA and is projected to have
greater impact through 2035 due to a grow-
ing number of THA procedures.!! Identifying
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risk factors associated with hip dislocation is
paramount to mitigating its effect on patients
who have undergone THA.

Recent research has found increased rates
of THA dislocation and revision surgery in
patients with LSE with some studies showing
previous LSF as the strongest independent
predictor.>'® However, controversy surrounds
this relationship, including the sequence of
procedures (LSF before or after THA), the
time between procedures, and involvement
of the sacrum in LSE One study found that
patients had a 106% increased risk of dis-
location when LSF was performed before
THA compared with patients who underwent
LSF 5 years after undergoing THA, while an-
other study showed no significant difference
in dislocations pre- vs post-LSE'*!" An addi-
tional study showed no significant difference
in the rate of dislocation in patients with-
out sacral involvement in the LSE while also
showing significantly higher rates of disloca-
tion in LSF with sacral involvement.'? The
researchers also found a trend toward more
dislocations in longer lumbosacral fusions.
Recent studies have also examined dislo-
cation rates with lumbar fusion in patients
treated with dual-mobility liners.’®*° The
consensus from these studies is that dual-
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mobility liners significantly decrease the
rate of dislocation in primary THAs with
lumbar fusion.

The present study sought to determine the
rates of hip dislocations in a US Department
of Veterans Affairs (VA) hospital setting. To
the authors’ knowledge, no retrospective
study focusing on THAs in the veteran pop-
ulation has been performed. This study ben-
efits from controlling for various surgeon
techniques and surgical preferences when
compared to large Medicare database studies
because the orthopedic surgeon (ABK) only
performed the posterior approach for all pa-
tients during the study period.

The primary objective of this study was
to determine whether the rates of hip dislo-
cation would, in fact, be higher in patients
with lumbar fusion surgery, as recent data-
base studies suggest. Secondary objectives
included determining whether patient char-
acteristics, comorbidities, number of levels
fused, or inclusion of the sacrum in the fu-
sion construct influenced dislocation rates.
Furthermore, VA Dayton Healthcare System
(VADHS) began routine use of dual-mobility
liners for lumbar fusion patients in 2018, al-
lowing for examination of these patients.

METHODS

The Wright State University and VADHS In-
stitutional Review Board approved this study
design. A retrospective review of all primary
THAs at VADHS was performed to investi-
gate the relationship between previous lum-
bar spine fusion and the incidence of THA
revision. Manual chart review was performed
for patients who underwent primary THA
between January 2003, and December 2022.
One surgeon performed all surgeries using
only the posterior approach. Patients were
not excluded if they had bilateral procedures
and all eligible hips were included. Patients
with a concomitant diagnosis of fracture of
the femoral head or femoral neck at the time
of surgery were excluded. Additionally, only
patients with > 12 months of follow-up data
were included.

The primary outcome was dislocation
within 12 months of THA; the primary in-
dependent variable was LSF prior to THA.
Covariates included patient demograph-
ics (age, sex, body mass index [BMI]) and
Charlson Comorbidity Index (CCI) score,
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FIGURE. Significant predictors of dislocation following
total hip arthroplasty. Circles represent the odds ratio

point estimate and error bars are 95% Cls.

with additional data collected on the num-
ber of levels fused, sacral spine involvement,
revision rates, and use of dual-mobility lin-
ers. Year of surgery was also included in
analyses to account for any changes that
may have occurred during the study period.

Statistical Analysis
Statistical analyses were performed in SAS
9.4. Patients were grouped into 2 cohorts, de-
pending on whether they had received LSF
prior to THA. Analyses were adjusted for re-
peated measures to account for the small per-
centage of patients with bilateral procedures.
Univariate comparisons between cohorts
for covariates, as well as rates of disloca-
tion and revision, were performed using the
independent samples ¢ test for continuous
variables and the Fisher exact test for dichot-
omous categorical variables. Significant co-
morbidities, as well as age, sex, BMI, liner
type, LSF cohort, and surgery year, were in-
cluded in a logistic regression model to de-
termine what effect, if any, they had on the
likelihood of dislocation. Variables were re-
moved using a backward stepwise approach,
starting with the nonsignificant variable ef-
fect with the lowest x? value, and continuing
until reaching a final model where all remain-
ing variable effects were significant. For the
variables retained in the final model, odds ra-
tios (ORs) with 95% ClIs were derived, with
dislocation designated as the event. Indi-
vidual comorbidity subcomponents of the
CCI were also analyzed for their effects on
dislocation using backward stepwise logis-
tic regression. A secondary analysis among
patients with LSF tested for the influence
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TABLE. Univariate Analysis of Patient Characteristics and Outcomes

Variable Lumbar spinal fusion No lumbar spinal fusion P value?
Patients (hips), No. (%) 39 (42) 813 (925) .61
Age (SD), y 63.9 (8.8) 63.1 (10.1)

Male sex, No. (%) 40 (95.2) 871 (94.2) .99
Body mass index (SD) 31.5 (5.0) 30.3 (5.2) 14
Charlson Comorbidity Index (SD) 3.1 (2.0 3.0(2.0) .99
Received dual-mobility liner, No. (%) 10 (23.8) 5 (0.6) <.001
Dislocation, No. (%) 4(9.5) 35 (3.8) .08
Revision surgery, No. (%) 3(7.1) 50 (5.4) .50

aPairwise comparisons using independent sample t tests (age, body mass index, Charlson Comorbidity Index), or Fisher exact tests

(sex, dual-mobility liners, dislocation, revision).

of the number of vertebral levels fused, the
presence or absence of sacral involvement in
the fusion, and the use of dual-mobility lin-
ers on the likelihood of hip dislocation.

RESULTS

The LSF cohort included 39 patients with
THA and prior LSE 3 of whom had bilateral
procedures, for a total of 42 hips. The non-
LSF cohort included 813 patients with THA,
112 of whom had bilateral procedures, for a
total of 925 hips. The LSF and non-LSF co-
horts did not differ significantly in age, sex,
BMI, CCI, or revision rates (Table). The LSF
cohort included a significantly higher per-
centage of hips receiving dual-mobility liners
than did the non-LSF cohort (23.8% vs 0.6%:;
P < .001) and had more than twice the rate of
dislocation (4 of 42 hips [9.5%] vs 35 of 925
hips [3.8%]), although this difference was
not statistically significant (P = .08).

The final logistic regression model with
dislocation as the outcome was statisti-
cally significant (x?, 17.47; P < .001) and
retained 2 significant predictor variables:
LSF cohort (x?, 4.63; P = .03), and sex (x?,
18.27; P < .001). Females were more likely
than males to experience dislocation (OR,
5.84; 95% CI, 2.60-13.13; P < .001) as were
patients who had LSF prior to THA (OR,
3.42; 95% CI, 1.12-10.47; P = .03) (Figure).
None of the CCI subcomponent comorbid-
ities significantly affected the probability of
dislocation (myocardial infarction, P = .46;
congestive heart failure, P = .47; peripheral
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vascular disease, P = .97; stroke, P = .51; de-
mentia, P = .99; chronic obstructive pul-
monary disease, P = .95; connective tissue
disease, P = .25; peptic ulcer, P = .41; liver
disease, P = .30; diabetes, P = .06; hemiple-
gia, P = .99; chronic kidney disease, P = .82;
solid tumor, P = .90; leukemia, P = .99; lym-
phoma, P = .99; AIDS, P = .99). Within the
LSF cohort, neither the number of levels fused
(P = .83) nor sacral involvement (P = .42),
significantly affected the probability of hip
dislocation. None of the patients in either co-
hort who received dual-mobility liners subse-
quently dislocated their hips, nor did any of
them require revision surgery.

DISCUSSION
Spinopelvic biomechanics have been an
area of increasing interest and research. Spi-
nal fusion has been shown to alter the mo-
bility of the pelvis and has been associated
with decreased stability of THA implants.?!
For example, in the setting of a fused spine,
the lack of compensatory changes in pel-
vic tilt or acetabular anteversion when ad-
justing to a seated or standing position
may predispose patients to impingement
because the acetabular component is not
properly positioned. Dual-mobility con-
structs mitigate this risk by providing an
additional articulation, which increases
jump distance and range of motion prior to
impingement, thereby enhancing stability.
The use of dual-mobility liners in patients
with LSF has also been examined.'®* These
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studies demonstrate a reduced risk of post-
operative THA dislocation in patients with
previous LSE The rate of postoperative com-
plications and revisions for LSF patients with
dual-mobility liners was also found to be sim-
ilar to that of THAs without dual-mobility in
patients without prior LSE This study fo-
cused on a veteran population to demon-
strate the efficacy of dual-mobility liners in
patients with LSE The results indicate that
LSF prior to THA and female sex were pre-
dictors for prosthetic hip dislocations in the
12-month postoperative period in this pa-
tient population, which aligns with the cur-
rent literature.

The dislocation rate in the LSF-THA
group (9.5%) was higher than the dislocation
rate in the control group (3.8%). Although
not statistically significant in the univariate
analysis, LSF was shown to be a significant
risk factor after controlling for patient sex.
Other studies have found the dislocation rate
to be 3% to 7%, which is lower than the dis-
location rate observed in this study.#1%1

The reasons for this higher rate of dislo-
cation are not entirely clear. A veteran pop-
ulation has poorer overall health than the
general population, which may contribute to
the higher than previously reported disloca-
tion rates.?? These results can be applied to
the management of veterans seeking THA.

There have been conflicting reports re-
garding the impact a patient’s sex has on
THA outcomes in the general population.*-2°
This study found that female patients had
higher rates of dislocation within 1 year of
THA than male patients. This difference,
which could be due to differences in baseline
anatomic hip morphology between the sexes;
females tend to have smaller femoral head
sizes and less offset compared with males.?”*
However, this finding could have been con-
founded by the small number of female vet-
erans in the study cohort.

A type 2 diabetes mellitus (T2DM) diag-
nosis, which is a component of CCI, trended
toward increased risk of prosthetic hip dislo-
cation. Multiple studies have also discussed
the increased risk of postoperative infections
and revisions following THA in patients with
T2DM.*-! One study found T2DM to be an
independent risk factor for immediate in-
hospital postoperative complications follow-
ing hip arthroplasty.*
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Another factor that may influence postop-
erative dislocation risk is surgical approach.
The posterior approach has historically been
associated with higher rates of instability
when compared to anterior or lateral THA »
Researchers have also looked at the role that
surgical approach plays in patients with prior
LSE Huebschmann et al confirmed that not
only is LSF a significant risk factor for dislo-
cation following THA, but anterior and later-
ally based surgical approaches may mitigate
this risk.**

Limitations

As a retrospective cohort study, the re-
liability of the data hinges on complete
documentation. Documentation of all en-
counters for dislocations was obtained from
the VA Computerized Patient Record Sys-
tem, which may have led to some disloca-
tion events being missed. However, as long
as there was adequate postoperative follow-
up, it was assumed all events outside the
VA were included. Another limitation of
this study was that male patients greatly
outnumbered female patients, and this fact
could limit the generalizability of findings
to the population as a whole.

CONCLUSIONS

This study in a veteran population found
that prior LSF and female sex were signifi-
cant predictors for postoperative dislocation
within 1 year of THA surgery. Additionally,
the use of a dual-mobility liner was found
to be protective against postoperative dislo-
cation events. These data allow clinicians to
better counsel veterans on the risk factors as-
sociated with postoperative dislocation and
strategies to mitigate this risk.
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