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The incidence of prosthetic hip dislocation continues to increase because of the overall increase in
volume of total hip replacement surgery. Closed reduction is often the preferred treatment, particularly
in the first few months after surgery. No matter the closed reduction technique, linear traction is a
requirement, thus posing a physically demanding stress opening both surgeon and patient to potential
injury. We describe a fracture table closed reduction technique along with outcomes and safety data for a
sample of patients. In all 10 reduction procedures, reduction was achieved quickly and without fracture
or anesthetic complication. The use of a fracture table for reduction of prosthetic hip dislocation is a
viable option, particularly when the surgeon may not have the physical requirements and/or qualified
assistance necessary for reduction in the emergency department.
© 2021 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/

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

Secondary to rising rates of arthritic risk factors in the United
States, the demand for total hip arthroplasty (THA) continues to
increase every year [1]. A known complication of THA is prosthetic
hip dislocation (PHD). The incidence of PHD significantly increased
from the year 2000 to 2017 and is expected to rise to over 10,000
national cases per year by 2035 [2]. This increase is not intrinsic to
the procedure itself, but rather due to the increase in volume, as
evidenced by the stable PHD rate [2]. While controversy does exist
surrounding the impact of surgical approach on complication rates
overall, dislocation rates do not differ significantly with reported
rates ranging from 0.14% to 1.28% in primary THA cases [2e4].

Treatment options for PHD vary both in technique and preferred
setting. Dislocations occurring within the relative postoperative
period (3 months) are primarily attributed to relaxed soft tissues
and immature scar formation [5,6]. In such cases, closed reduction
is the preferred technique. After PHD in this postoperative period,
risk of redislocation increases significantly with rates ranging from
30% to 60% [5e7]. If dislocation events persist, whether due to
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component malposition or soft tissue instability, revision surgery is
often indicated.

Closed reduction is performed either in the emergency
department or operating room (OR). Techniques vary dependent
upon whether the physician is performing the reduction alone or
with an assistant. After sedation and analgesia, manual flexion,
adduction, internal rotation is combined with inline traction for
posterior dislocations [8]. Anterior dislocations require the same
inline traction, but with external rotation and hip extension [8].

Regardless of specific technique, inline traction is a physically
demanding requirement thus posing safety issues for both physi-
cian and patient. Authors at our institution use a traction table
technique for hip dislocations, regardless of dislocation orientation.
We aim to describe this technique and review its reduction success
rate along with any potential complications.
Surgical technique

We performed a retrospective review of 10 patients (11 hips)
who sustained PHDs. Of the 11 hips, 10 were posterior dislocations
while one was anteriorly dislocated. All but one patient failed
closed reduction under procedural sedation in the emergency
department and required closed reduction in the OR. A closed
reduction under procedural sedation could not be attempted for
this patient becaue of medical comorbidities. One patient had a
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-
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Figure 2. Patient under anesthesia placed in traction on the Hana orthopedic surgery
table (Mizuho, CA).
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constrained acetabular component (Fig. 1a and 1b) while the
remaining patients had standard bearings, with a mixture of metal
on polyethylene and ceramic on polyethylene. One patient was
taken immediately to the OR due to inability to provide procedural
sedation in the emergency department. The choice of anesthetic
was left to the discretion of the anesthesiologist. Average procedure
time, from start of anesthetic to confirmed reduction, was 9.3 mi-
nutes (range: 2 e 28 minutes, median: 4.5 minutes). Patients were
placed on a traction table with both legs in traction (Fig. 2). A
combination of the Hana orthopedic surgery table (Mizuho, CA)
and the OSI modular table system trauma top (Mizuho, CA) was
used based on availability. Biplanar fluoroscopy was then used to
locate the position of the implant. The extremity was placed in an
adducted position. Axial traction and external rotation forces were
applied to the limb using the traction table. If needed, either hip
flexion or hip extension maneuvers were used for posterior and
anterior hip dislocations, respectively. Fluoroscopic image was
obtained to confirm the hip had cleared the acetabular rim distal
(Fig. 3a and 3b). This step is critical to prevent the proximal femur
from levering on the acetabular rim resulting in iatrogenic fracture.
An internal rotation maneuver was then performed, and gentle
axial pressure was used to reduce the hip in place. Reduction was
finally confirmed with clinically and radiographically (Fig. 4a and
4b). If needed, lateral pressure can be used to guide the hip into the
acetabular component. Tractionwas released. The hip was flexed to
90 degrees and externally rotated, followed by extension and
external rotation. Fluoroscopic images were obtained to confirm
stable reduction. While the figures demonstrate an anterior dislo-
cation, the same technique was also used for all 10 posterior
dislocations.
Discussion

As the demand for THA continues to rise, we expect the rate of
PHDs to continue to increase proportionally. While the majority of
dislocations can be safely attempted in the emergency room, a large
proportion of these fail. Studies have shown that as much as 38% of
reduction attempts by emergency room physicians fail [9]; even
when orthopedic specialists are involved, the failure rate still ap-
proaches 10% [10]. Overweight patients are also far more likely to
fail closed reduction, likely because of their body habitus and the
amount of force required to overcome their soft tissues [11]. We
also believe that these patients pose physical risks to physicians
attempting closed reduction. Dislocations presenting in a subacute
Figure 1. Anteroposterior (AP) pelvis (a) and lateral (b) radiograph of a left hip demonstrat
fashion also make closed reduction more difficult, as muscle
spasms in these patients may be hard to overcome. This was dis-
cussed in a case report by Scanaliato et al., in which a fracture table
was used to reduce a posterior dislocation in a patient 2 days out
from his injury [12].

In terms of efficacy, it is critical to consider not only success rate
but also time to discharge. While closed reduction in the OR is
conclusively more successful (100% in our patient cohort), it comes
at the cost of time (OR setup times, transport, postanesthetic care
unit). One study found that, after failed closed reduction of PHD in
the ED, patients who underwent closed reduction in the OR had an
average time to discharge of >8 hours [13]. Notably, much of this
timewas invested in the ED between consulting orthopedic surgery
and multiple rounds of conscious sedation setup. By and large,
these extended hospital admission times can be attributed to
systems-based issues rather than OR time alone (Average operative
time from door-to-door in our cohort was 34 minutes.). Further
research is needed to look at the cost-benefit of primary OR re-
ductions for complex patients vs failed attempted ED reductions.

Another important factor to consider is the pain and trauma that
the patient experiences when undergoing repeated closed reduc-
tion attempts in the ED. PHDs are objectively more difficult to
ing an anteriorly dislocation total hip arthroplasty with a constrained acetabular liner.



Figure 3. The extremity is externally rotated (a), and axial traction is placed (b) to allow the head to clear the acetabular rim.
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reduce and are often prone tomultiple repeated attempts. Of the 11
procedures in our cohort, approximately two-third (n ¼ 7) failed 2
or more closed reduction attempts in the ED while 3 patients (27%)
failed one attempt and one patient (9%) went straight to the OR. If
such patients were taken directly to the OR for reduction on a
fracture table, they could be saved from a significant amount of pain
and trauma associated with ED reductions. Furthermore, repeated
attempts at closed reduction with traditional means (ie, Allis ma-
neuver) potentially lead to repeated contact and damage between
the bearing surface of the femoral head and the outer rim of the
cup. This technique potentially limits the harm done to the pros-
thesis as only one reduction is attempted, and fluoroscopic guid-
ance is used to confirm acetabular clearance.

The final aim of our review was to assess the safety of fracture
table use for the reduction of PHD. Of our 11 procedures, there were
no adverse effects related to anesthesia nor to the procedure itself
(ie, iatrogenic fracture, nerve injury). Notably, no patient required
the use of a paralytic agent. While paralytic may be used, the
constant traction by the fracture table easily fatigues the muscu-
lature of concern thus allowing reduction. While this sample size is
not particularly notable, one can compare this rate to reported rates
of complication with attempted reductions in the ED with
conscious sedation. One study reported a complication rate of 6%
(n ¼ 6), 5 of these complications were related to the conscious
Figure 4. The extremity is internally rotated (a), traction is relea
sedation, and one patient experienced foot drop after reduction [9].
A bigger sample size would be necessary to reliably draw conclu-
sions on the safety of this technique.

Summary

The use of a fracture table in the OR setting is a safe and effective
way to handle closed reduction of PHD. While it does come at the
cost of time for the patient in the hospital, this is countered by less
pain and discomfort and less adverse effects related to anesthesia
or reduction maneuvers. Furthermore, while patient admission
times are longer, this is largely due to systems-based issues which
could be combated with a streamlined process for PHD patients.
While most dislocations can be successfully reduced in the ED,
patients with complex prosthesis or with significant medical his-
tories may benefit from acute OR reduction. Further research is
needed to explore the cost-benefit of acute OR reductions and to
identify those patients who would benefit from such pathway.
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sed, and gently axial pressure is used to reduce the hip (b).
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