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In the setting of chronic instability following total hip arthroplasty, implantation of a constrained
acetabular liner may be warranted. We report on a patient who sustained a posterior prosthetic hip
dislocation out of the constrained acetabular liner component (Stryker Trident [Kalamazoo, MI]), which
had been previously replaced 2 months prior, and underwent a successful closed reduction in the
emergency department. At 2-year follow-up, the patient’s prosthetic hip has remained stable with no
reported issues. To our knowledge, this is the first reported closed reduction of a revised constrained
total hip arthroplasty with this implant system, size, and length of follow-up.
© 2023 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/lice

nses/by-nc-nd/4.0/).
Introduction

Constrained acetabular liners (CALs) function to promote hip
stability by way of a locking mechanism that keeps the femoral
head within the acetabular element [1]. Common indications for
conversion to a constrained total hip arthroplasty (THA) include
recurrent instability, abductor muscle deficiency, and neurologic
abnormalities [2]. However, CAL failure over time can occur in the
form of acetabular loosening, dislocation, infection, and peri-
prosthetic fracture all of which often warrant surgical intervention
[3,4]. Dislocation of a THA with CAL revision has been previously
reported by numerous studies in the past, with rates ranging from
10% to 39% [5-7].

Several studies have described successful closed reductions in
patients having a constrained THA. These studies include various
implants and implant sizes [8-15] along with novel techniques in
this situation developed by the authors [13,15]. Although previous
studies have described closed reductions of THAs with CALs, most
patients have either had short-term follow-up or were lost to
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follow-up. In addition, none had a previous history of revision of
the constrained construct. The purpose of this study is to describe
the closed reduction of a tripolar constrained THAwithout need for
revision surgery at 2-year follow-up.

Written informed consent was obtained from the patient’s
mother, who is his primary caregiver, power of attorney, and
authorized for the publication of this study and accompanying
images.

Case history

In 2017, a 45-year-oldmalewith past medical history notable for
hepatitis C, drug-induced Parkinsonism, and normal pressure hy-
drocephalus with cognitive deficits underwent a right primary THA
after exhausting nonoperative management of his right hip avas-
cular necrosis. No immediate postoperative complications were
noted.

In the second week postoperatively, the patient got up from a
low-lying chair and sustained a posterior dislocation of his right
THA, whichwas subsequently closed and reduced in the emergency
department (ED) under conscious sedation. Over the next
2 months, the patient sustained 3 more prosthetic hip dislocations,
all closed and reduced under conscious sedation in the ED.
Considering the patient’s recurrent dislocations, worsening
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:cvdemaio17@gmail.com
www.sciencedirect.com/science/journal/23523441
http://www.arthroplastytoday.org/
https://doi.org/10.1016/j.artd.2023.101159
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.artd.2023.101159


Figure 2. Supine AP radiograph showing a dislocated THA with a constrained liner.
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Parkinson’s-related tremors, and cognitive deficits limiting his
ability to follow precautions, revision surgery to a constrained THA
designwas planned based on normal inflammatory markers and an
acceptable position of the acetabular and femoral components. A
cell count was not performed at the time of revision, but multiple
tissue cultures were obtained intraoperatively, which included
aerobe and anaerobe cultures that were finalized after 5 days with
no growth of bacteria. The implant selected was the Trident
(Stryker, Kalamazoo, MI) system. Implant sizing included a 28 mm
femoral head with a þ4 mm neck length and a 0-degree size F
Trident CAL for a size 58 cup. Femoral anteversionwas measured to
be 15.1 degrees, and the acetabular component was measured to be
19.5 degrees, for a combined version of 34.6 degrees (Fig. 1a and b).
Inclination was measured at 45 degrees (Fig. 1c). No immediate
postoperative complications were noted.

In 2020, the patient was attempting to stand up from a low-
seated toilet and fell, dislocating his right THA. Closed reduction
in the ED was attempted but was not successful. The patient was
taken to the operating room for open reduction and revision of the
CAL. Preoperative inflammatory labs were obtained and were not
indicative of a prosthetic joint infection. Intraoperatively, minor
impressions were noted on the posterior part of the neck. The
femoral neck was noted to be solid and intact. Despite these find-
ings, there was no component-to-component impingement
observed on intraoperative exam, which included flexion to 90
degrees, adduction to 20 degrees, extension to 10 degrees, 25 de-
grees of internal rotation, and 60 degrees of external rotation.
Otherwise, the implants were intact and had maintained an
appropriate and acceptable position and version. Therefore, the
patient had the previous implants removed and replaced with the
same-sized implants as before (Stryker 28 mm femoral head with
neck length of þ4 mm, size F Trident 0-degree CAL). Intraoperative
cultures were negative. No acute complications were noted
postoperatively.
Figure 1. (a) Axial computed tomography (CT) scan showing 15.1� of femoral anteversion
radiograph showing a CAL with 45� of inclination.
Two months later, the patient presented to the ED again
following an attempt to stand up from a low-seated toilet. The
patient reported feeling a “pop” in his right hip, followed by an
inability to bear weight. On exam, the patient’s right leg was
shortened and internally rotated but neurovascularly intact. Plain-
film anteroposterior radiograph showed a right total hip dislocation
with a constrained liner (Fig. 2). The patient then underwent
conscious sedation with propofol performed by ED providers and
closed reduction performed by orthopaedic team. A reduction of
the hip was attempted by applying traction with the hip adducted
and internally rotated. The physician attempting the reduction
believed the hip was reduced, but formal postreduction x-rays
. (b) Axial CT scan showing 19.5� of acetabular anteversion. (c) Anteroposterior (AP)



Figure 4. Supine AP radiograph showing a successful closed reduction of the THA back
into the CAL component with no obvious implant breakage.
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demonstrated the femoral head perched up against the locking ring
and was not entirely reduced (Fig. 3a and b). While the patient was
still under conscious sedation, axial compressionwas applied to the
greater trochanter with the hip in approximately neutral rotation
and 45 degrees of flexion. Compression was applied approximately
in the vector of the femoral neck. Successful closed reduction was
achieved and confirmed by x-ray, with no obvious implant
breakage (Fig. 4). Hip stability was tested after reduction and was
noted to be stable to 90 degrees of flexion, 15 degrees of adduction,
and 15 degrees of internal rotation. The patient was subsequently
placed in a knee immobilizer. Posterior hip flexion precautions
were explained to the patient and his mother. The patient was then
discharged home with no ensuing complications. At 1-month
follow-up, standing x-rays were taken of the right hip, which
showed a properly aligned THA with constrained mechanism
(Fig. 5).

At 2-year follow-up, there has not been another subsequent
dislocation event (Fig. 6). He reports no right hip pain or
instability type symptoms but does continue to walk with the aid of
assistive devices due to worsening tremors secondary to his
Parkinsonism.
Discussion

Dislocation of a constrained THA is the most common compli-
cation for patients following the procedure and often requires
operative intervention [16]. In order for the femoral head to
dislocate in constrained THA designs in the absence of mechanical
failure, the crosslinked liner must deform [9,13,15]. Since the plastic
liner was able to temporarily distort to allow the femoral head to
dislocate, the liner may be able to distort again to allow the femoral
head to reenter the acetabular component during a closed reduc-
tion attempt [8,14]. This mechanism may permit closed reduction
of the dislocation if the CAL implant has not failed, which can occur
in one of four locations: the liner-shell interface (Type I failure), the
shell-bone interface (Type II failure), the locking ring (Type III
failure), or the bipolar-femoral head interface (Type IV failure)
[8,17-19]. On x-ray, the only convenient indication that implant
failure has not occurred lies with the locking ring [14]. If the locking
ring appears to be in the proper position and does not appear
fractured, closed reduction of the dislocation may be attempted.
However, if there is a belief that failure has occurred at the liner-
shell interface or shell-bone interface, closed reduction would not
be recommended. Intraprosthetic head dissociation has been
Figure 3. (a) Supine AP radiograph showing the femoral component perched against the
perched femoral component against the locking ring after initial closed reduction attempt.
described as a complication in dual mobility implants rather than
CAL implants, such as the one described in this case [20].

A closed reduction of a THAwith a CAL may be attempted under
adequate sedation with propofol when there is no evidence of
hardware failure on radiographs and the patient has dislocated for
the first time since placement of the CAL construct. This may be
trialed in the emergency room if adequate sedation and radiograph
technicians for flat plate imaging postreduction are available.
Otherwise, an attempt at closed reduction in the operating room
under anesthesia and with fluoroscopy is also reasonable before
attempting open reduction. The authors believe that contraindi-
cations to a closed reduction attempt include but are not limited to
the presence of a periprosthetic fracture, severely osteoporotic
bone, concern for prosthetic joint infection, concern for implant
malposition, and recurrent dislocations. These pathologies are
likely better treated with revision surgery.

All patients referenced in the available studies in which closed
reduction was successful experienced their dislocations with their
original CAL implants in place [8-15]. Robertson et al reported on a
patient that experienced a dislocation 2 months following a revised
CAL implant system but required open reduction and conversion to
a bipolar femoral prosthesis [11]. Harman et al’s in vitro study
locking ring after initial closed reduction attempt. (b) Lateral radiograph showing a



Figure 5. Standing AP radiograph at 1-month follow-up showing an intact THA with
CAL.
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investigated the torque required to dislocate and relocate the
femoral head in a constrained THA, which showed a significantly
lower amount of torque was required to dislocate the femoral head
between initial dislocation and second and third dislocations.
Additionally, Harman et al found that the second relocation of the
femoral head back into the constrained THA liner required signifi-
cantly less torque than the initial relocation [13]. These findings
suggest that dislocation and reduction of the constrained THA may
damage the polyethylene liner, possibly increasing the risk of
another dislocation event or causing chronic hip instability. Despite
Figure 6. AP radiograph showing an intact THA with a CAL at 2-year follow-up.
these findings, our patient did not sustain another dislocation event
within 2 years of his closed reduction.

Summary

Closed reduction of a dislocated THA with a CAL has been re-
ported in the literature as a viable alternative to surgically invasive
treatment when no discernible implant breakage has occurred on
prereduction imaging. We report on a case in which closed
reduction of the patient’s dislocated THA with a CAL was achieved,
even after previous revision of the constrained components. The
patient’s combination of femoral head size, implant system, history
of revision to the CAL, and time to follow-up add a new dimension
to the literature on the utility of closed reduction in this patient
population.
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