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Case report

Dual-mobility with modular components for primary total hip arthroplasty
in bilateral bony ankylosis of the hips: A case report
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A B S T R A C T

Introduction and importance: Primary total hip arthroplasty (THA) is a procedure performed in the United States
for a variety of indications, with operation rates slated to increase over 275 % by 2040 when compared to 2014
(Thilak et al., 2015). Dual-mobility (DM) implants have gained popularity in the United States since gaining
approval in the early 2010s (Heckmann et al., 2020). It has been well reported that DM implants decrease the risk
of dislocation after primary and revision THA (Vielpeau et al., 2011; Donovan et al., 2022; Heifner et al., 2023;
Foissey et al., 2023; Schmidt et al., 2020; Neri et al., 2019).
Case presentation: We present the case of a 33-year-old male with a suspected ankylosing spondylitis (AS)
diagnosis and bilateral bony ankylosis of the hips who underwent staged THA with modular dual-mobility
(MDM) implants. At one year post-operatively, the patient is walking without the use of an assistive device
and reports a VAS pain score of 0 at rest and 2 with activity and HHS of 90.
Clinical discussion: Implant selection is important in this patient population due to the increased risk of dislo-
cation. Contemporary reports reveal MDM implants have demonstrated a substantial reduction in dislocation risk
compared to fixed-bearing implants in patients with a high risk of dislocation. We opted to place the acetabular
component inside the safe zone to improve stability and use the dual-mobility prosthesis to achieve our desired
range of motion.
Conclusion: The improved stability of DM implants allows for a greater range of acetabular positions in patients
who have a highly unpredictable functional outcome at the time of surgery. Our preliminary results contribute to
the growing list of indications for MDM total hip arthroplasty.

1. Introduction

Primary total hip arthroplasty (THA) is a procedure commonly per-
formed in the United States for a variety of indications, with operation
rates slated to increase over 275 % by 2040 when compared to 2014 [9].
Most commonly indicated in older patients with end-stage arthritic
conditions that lead to joint space narrowing, decreased range of motion
and pain, this procedure can provide significant improvements in out-
comes for patients who find their condition inhibiting to activates of
daily living.

Dual-mobility (DM) implants have gained popularity in the United
States since gaining approval in the early 2010s [2]. The most modern
generation of DM implants have substantially decreased the risk of
intraprosthetic dislocation (IPD), aseptic loosening and polyethylene
(PE) wear [8,10,11] present in the older designs. Neuromuscular

disorders, spinal pathologies and inflammatory arthritis are risk factors
for increased rates of dislocation following primary THA [12]. It has
been well reported that DM implants decrease the risk of dislocation
after primary and revision THA [3–8].

We present the case of a 33-year-old male with a suspected diagnosis
of ankylosing spondylitis (AS) and bilateral bony ankylosis of the hips.
The patient had fixed flexion and adduction contractures of the bilateral
hips which made ambulation without assistance unattainable and
confined him to a wheelchair. He was successfully treated with bilateral
THA, staged six days apart, using modular dual-mobility total hip
arthroplasty prostheses. The presented work has been reported in line
with the SCARE criteria for case reports [13]. Written informed consent
was obtained from the patient for publication and any accompanying
images. A copy of the written consent is available for review by the
Editor-in-Chief of this journal on request.
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2. Case history

A 33-year-old male presented in the clinic with a twenty-plus year
history of progressive pain and decreased range of motion (ROM) of the
hips bilaterally. Upon initial interview, past medical history is signifi-
cant for total nephrectomy at 1 year old for an atrophic kidney and a
suspected diagnosis of AS at 3 years old. The patient is not currently
receiving any additional treatment for AS. The patient ambulated with a
walker and had severe restriction of extension of the hips (Fig. 1). Plain
films were obtained and evaluated (Fig. 2). The patient was counseled
on intervention options, with surgery recommended due to his past
history of unsuccessful attempts at conservative treatments and pro-
gressive decline in ability to perform activities of daily living. The pa-
tient reported a VAS score of 6 at rest and 9 with activity and Harris Hip
Score (HHS) of 29 bilaterally.

Preoperative planning consisted of obtaining images including X-
rays of the lumbar spine, pelvis, and lower extremities and a CT scan of
the pelvis and bilateral hips which was converted to 3D reconstructed
images for a more accurate picture of the patient’s anatomy. Results of
the subsequent imaging confirmed bilateral bony ankylosis of the hips,
with the hips flexed at approximately 85 degrees and adducted
approximately 15 degrees.

Planning the operation in a patient such as this posed several critical
issues. First, since there was no discernable delineation between the
femoral head and acetabulum (best visualized by 3D reconstructed CT,
Fig. 3), there would be no way to dislocate the hip joint, as is standard of
care in total hip arthroplasty procedures. There was also detailed dis-
cussion in regards to the femoral neck cut and how a combination of
large saw cuts and smaller, more precise bone resection utilizing a burr
may be necessary if the patient’s anatomy dictated so. Secondly, the
chronicity of the patients’ deformities raised concerns about possible
distortions in anatomy over the surgical field, namely the location of the
sciatic nerve as a posterior approach to the hip was planned.

Consequently, it was a concern that post operatively the patient may
acquire traction injuries to neurovascular structures with restoration of
limb length. The greatest concern was the expectations of the surgery for
the patient. Due to the fixed contracture deformities, proper hygiene was
not possible. The primary goal of the operation was to improve range of
motion to allow for proper hygiene with a secondary goal of restoring
ambulation.

The first procedure performed was a left total hip arthroplasty uti-
lizing a posterior approach under general anesthesia. During broaching
of the femur, a small crack was noted in the calcar therefore the decision
to place one Luque wire was made. A dual-mobility implant with
modular components was chosen for this patient due to reported
improved range of motion with a press-fit femoral component and the
acetabulum secured using five screws through the acetabular cup. The
patient was placed in an abduction pillow in accordance with posterior
hip precautions postoperatively. The patient remained impatient with
adequate pain control and out of bed as tolerated while awaiting the
subsequent procedure.

The second procedure performed was a right total hip arthroplasty
six days after the index procedure. Great care was taken when posi-
tioning the patient in the left lateral decubitus paying respect to the
existing left hip prothesis. The second procedure was conducted in the
same manner as the first, utilizing an identical dual mobility implant,
although only necessitating three screws to secure the acetabular cup.
The patient remained impatient for 3 days prior to being discharged
home. Due to evidence that patients with AS are at an elevated risk of
developing heterotopic ossification (HO) [1,14–16], the patient was
placed on Indomethacin 75 mg orally for two weeks for prophylaxis.

Throughout both procedures, the sciatic nerve was under direct
visualization and tension was assessed prior to surgical dislocation,
during trialing of protheses and after relocation with the final prosthesis.
If inappropriate tension on the sciatic nerve was determined at any point
in the procedure, leg length should be measured and great thought

Fig. 1. Preoperative anteroposterior radiograph of the pelvis demonstrating bilateral complete bony ankylosis of the hips.
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should be given to nerve release or if necessary, a subtrochanteric
osteotomy to adequately relieve tension and avoid traction injury. Upon
performing the capsulotomy and exposing the femoral neck, the anat-
omy was evaluated and determined that the femoral neck cut could be
performed in accordance with the standard of care; starting approxi-
mately one centimeter above the lesser trochanter and at a 45-degree
angle towards the tip of the greater trochanter. During trialing and
final implantation of the acetabular cups, the manufacture’s ante-
inclination guide was used to ensure correct version and inclination.

The patient exhibited satisfactory wound healing with no evidence of
infection and consistent progress in ambulation at initial follow-ups. At
sequential follow-up visits, the patient reported minimal pain, signifi-
cant improvement in ability to perform activities of daily living and
range of motion (Fig. 4). At one year post-operatively, the patient is
walking without the use of an assistive device and reports a VAS pain
score of 0 at rest and 2 with activity and HHS of 90. One-year post
operative radiographs demonstrate no change in component position
and clinically insignificant Brooker grade 2 [17] heterotopic ossification
about the tip of the greater trochanter on the right (Fig. 5).

3. Discussion

Spontaneous bony ankylosis of the hips is a debilitating condition
that significantly impacts the quality of life [16]. It has been reported
that approximately 40 % of patients with AS have concomitant bony
ankylosis of the hips [14]. Medical management is often insufficient to
provide sustained improvements in ADLs [18]. Multimodal therapy
regimens also only provide temporary relief as they do not correct the
underlying deformity [19]. Total hip arthroplasty for spontaneous bony
ankylosis of the hips has been often reported in the literature with
favorable outcomes [20–22]. A recent systematic review by Lin et al.
[23] reported a marked improvement in patient satisfaction, mobility
and hip function following bilateral THA in AS. Jacob et al. [24] in 2022
reported a statistically significant improvement in Harris Hip Score
(HSS) and ROM at a mean of 38 months follow-up that underwent pri-
mary THA for bony ankylosis. Similarly, Kumar et al. [25] reported 92 %
survivorship at 10 years in 154 patients who received fixed-bearing
cemented THA. Although, the authors also reported instability was the
most common complication, with 50 % of those patients have more than
three episodes of dislocation (3.9 %). Several studies report higher rates
of dislocation, component revision and heterotopic ossification (HO) in

Fig. 2. Clinical photographs demonstrating (a) lying maximum hip extension and (b) standing max hip extension.
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AS patients after THA with fixed-bearing prostheses when compared to
age-matched patients without AS [14,26,27].

Implant selection is particularly important in this patient population
due to the inherent increased risk of dislocation. Chung et al. [28] re-
ported that older patients with spontaneous bony ankylosis have higher
dislocation rates following primary THA. Fixed-bearing THA implants
have historically been the gold standard for these patients dating back to
Charnley and Welch in the 1970s [16,29]. Recently, dual-mobility im-
plants with modular components have increased in utilization for both
primary and revision THA in the last decade [2,30]. Increased under-
standing of the inherent mechanics has driven an expansion of in-
dications for DM including pathologies with increased risk of dislocation
[10,31–33]. Contemporary results support the notion that MDM im-
plants have demonstrated a substantial reduction in dislocation risk
compared to fixed-bearing implants in patients with a high risk of
dislocation [32]. The authors also considered the use of a fixed-bearing
implant with a constrained liner due to the increased risk of dislocation
but was ultimately decided against because of the patients age and
desire for greater range of motion.

Procedural timing in bilateral disease can be adjusted to be optimize
patient outcomes. It has been previously reported that bilateral syn-
chronous THA is safe and has been effective in improving patients’
quality of life [23,34]. Additionally, Mou et al. [35] reported that either
synchronous or sequential operations revealed satisfactory clinical and
radiographic outcomes. Several studies have reported various intervals
between the index and subsequent procedure ranging from 40 days to
over one year [14,25,35]. In the case presented, the decision was made
to keep the patient in the hospital for the one week between operations.
After discussion with the patient, we felt it was best for the patient to
remain in a controlled environment where assistance with ADLs and
physical therapy could be adequately provided.

Clinical outcomes for DM THA have improved due in part to a more
complete understanding of the prosthesis mechanics and evolution in
design [36]. Early DM constructs demonstrated elevated risk of IPD,
aseptic loosening and metallosis from the additional articular surface
the liner creates with the acetabular shell [5,8,10,11]. DeMartino et al.
[37] noted early concerns of IPD, reporting rates of 0.7 % and 1.3 % in
primary and revision THA, respectively. Neri et al. [8] determined that
recent design modifications contribute to the “quasi-disappearance” of
IPD. Recently, Batailler et al. [8,31] reported the midterm survivorship
of MDM implants was comparable to that of fixed-bearing implants for
primary THA. Similarly, Schmidt et al. [7] reported MDM implants
significantly decreased the risk of postoperative dislocation without a

risk of early aseptic loosening at medium term follow-up following in
revision THA when compared to fixed-bearing implants. MDM con-
structs allow for greater effective femoral head sizes, increasing the
head-neck ratio and arc of motion prior to impingement. An increase in
jump distance allows for the femoral head to be seated deeper in the
acetabulum, conferring additional joint stability [38–40].

Acetabular cup placement in the Lewinnek safe zone has historically
been the guide used by surgeons when ensuring correct acetabular
version and inclination, sometimes referred to as ante-inclination, dur-
ing THA. Originally described as 40 ± 10- degrees of inclination and 15
± 10 degrees anteversion [41], recent studies are providing evidence
that these measurements alone do not have a reliable decrease in post-
operative dislocation [42,43]. Abdel et al. [42] concluded that while
these values may be useful, they do not preclude dislocation as the term
“safe zone” would suggest. In this patient, concern that achieving the
primary goal of improving hygiene by increasing range of motion would
be accompanied by the patient remaining wheelchair bound called into
question the optimal position for the acetabular component. Raphael
et al. [44] reported an 8.5 % revision rate due to dislocation in their
series of fixed-bearing THA for patients with cerebral palsy in which a
majority were due to acetabular cup malposition. Sanders et al. [45]
reported zero dislocations at midterm follow-up for patients with spastic
disorders that received a dual-mobility prothesis for THA. Rather than
place the acetabular component outside of Lewinnek’s zone to increase
range of motion, we opted to place it inside the safe zone to improve
stability and utilize a dual-mobility prosthesis to achieve our desired
range of motion. Riviere et al. describe a “kinematic alignment in THA”
(KA-THR) where the implant is orientated in a way that respects the
patients’ native kinematic patterns [46,47]. The most successful guide
for implantation may be a combination of generalizable principles and
patient-specific tools to optimize patient outcomes measures.

It is crucial to account for dynamic changes in spinopelvic alignment
during movement in patients with identified spinopelvic pathology [48].
Patients with lumbar stiffness and bony ankylosis of the hip may have an
increased posterior pelvic tilt which increases native hip anteversion
[49,50]. Increased native anteversion increases the risk of posterior
impingement and anterior dislocation [18]. Due to increased posterior
pelvic tilt and decreased pelvic incidence, care must be taken during
templating and implantation of the acetabular cup to ensure it is not
placed into excessive anteversion, further increasing the risk of anterior
dislocation. It has been reported that ante-inclination can be predicted
to change nearly one degree for every one degree of change in pelvic tilt
in patients determined to have a stiff pelvis preoperatively [51–53].

Fig. 3. Preoperative anteroposterior (a) and posteroanterior (b) 3D reconstructed CT scans of the pelvis demonstrating complete bilateral bony ankylosis of the hips
fixed in flexion and adduction.
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Riviere et al. [46] recommends use of dual mobility prothesis in very
high-risk patients that have a stiff lumbo-pelvic complex (LPC). Specif-
ically, very high-risk patients are at the highest risk of edge-loading and
prosthetic impingement.

4. Summary

We present a patient with suspected AS that received bilateral MDM
THA for spontaneous bony ankylosis of the hips. The improved stability
of DM allows for a greater range of acetabular positions in patients who

Fig. 4. Clinical photographs demonstrating post operative range of motion.
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have a highly unpredictable functional outcome at the time of surgery.
At short term follow-up, the patient reports a significant improvement in
pain, range of motion and activities of daily living. Our preliminary
results contribute to the growing list of indications for MDM total hip
arthroplasty.
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