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a b s t r a c t

The prevalence of osteoporotic acetabular fractures and fracture-dislocations of the hip is increasing
worldwide. These injuries are difficult to treat, and outcomes using traditional methods of osteosynthesis
have been generally disappointing. Currently, there is debate about the management strategies with no
widely held consensus on which technique is best. Studies from tertiary centers in North America and
Europe have reported excellent results using the “combined hip procedure” which merges osteosyn-
thesis and acute hip arthroplasty to treat these challenging fractures. As our population ages, these in-
juries are likely to occur more commonly in the developing world. We describe a case of an 80-year-old
man who sustained a posterior fracture-dislocation of his hip and underwent successful treatment using
the combined hip procedure in a low-resource setting.
© 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

The elderly population in the developing world is increasing,
and it is predicted that by the year 2050, twenty per cent would be
aged 60 years or older [1]. This vulnerable group is at an increased
risk of falls and osteoporotic hip fractures, estimated to reach 6.3
million cases worldwide by 2025 [2]. Less noticeable has been the
parallel yet understudied increase in osteoporotic acetabular frac-
tures. Recent studies have shown an increased incidence of
acetabular fractures in the elderly, which now comprise up to 20%
of all osteoporotic fractures [3e5]. Treatment strategies have
traditionally alternated between conservative management and
open reduction internal fixation (ORIF), both of which have pro-
duced inconsistent outcomes and frequently result in the need for
total hip arthroplasty (THA) [6e9].
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Poor clinical results, wide practice variation, and the lack of
consensus have prompted some surgeons to advocate for the
combination of ORIF and acute THA, the so-called combined hip
procedure (CHP), to improve outcomes [10e13]. Previous reports
on the CHP have originated from specialized units in developed
countries, which have resources far greater than those in the
developing world. Low-resource health-care settings are often
deficient in infrastructure, materials or supplies, and human
resource. Surgeons working under these conditions face funda-
mental challenges especially when treating complex injuries that
require subspecialist training or implants. However, broad man-
agement strategies for treating osteoporotic acetabular fractures
should apply to any health-care system.

We describe the case of an 80-year-old man who sustained a
posterior fracture-dislocation of his hip, which was successfully
treated with a CHP in a low-resource setting.
Case history

The patient is an 80-year-old man who fell while walking
through his 5-acre cocoa estate and was brought to the accident
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Figure 2. Axial computerized tomography scan of the right hip showing a displaced
fracture of the posterior acetabular wall.
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and emergency department. At presentation, his right lower limb
was observed to be mildly internally rotated and shortened with
intact pedal pulses and a normal neurological examination. Ra-
diographs and an axial computerized tomography scan confirmed
that he had sustained a posterior fracture-dislocation of his right
hip, with comminution of the rim and one major fragment
(Thompson and Epstein Type III) (Figs. 1a, b and 2). The patient
underwent immediate closed reduction under general anesthetic,
and his leg placed in light skin traction. His medical history was
complicated by hypertension, atrial fibrillation, and a transient
ischemic attack. He also had a dual-chamber pacemaker andwas on
multiple drugs, including dabigatran (Pradaxa; Boehringer Ingel-
heim Pharmaceuticals Inc., Biberach, Germany) and aspirin.

Using a shared decision-making model in consultation with the
cardiology and internal medicine specialists, we discussed the
treatment options with the patient. In spite of his complicated
cardiac history, the patient maintained a very active lifestyle, and in
addition to long walks, he also played golf twice weekly. Collec-
tively, it was felt that he would benefit from a single definitive
operation that would allow early full weight-bearing ambulation.
The risks and benefits of acetabular fixation and immediate total
hip replacement were explained to the patient, who gave informed
consent for surgery, including the use of his deidentified informa-
tion for this article.

In theater, the patient was anesthetized using a combined
spinal-epidural anesthetic technique and placed in the lateral de-
cubitus position. We used a Kocker-Langenbach surgical approach
to access the hip joint, taking care to protect the sciatic nerve
throughout the procedure. After exposing the hip, we noted that
the short external rotators were completely avulsed from their
femoral attachment along with multiple acetabular fragments.
Upon dislocation of the hip, the femoral head was observed to have
a deep chondral injury on its posterolateral aspect.

The femoral head was osteotomized, which allowed an unob-
structed view of the acetabulum and facilitated its reconstruction.
We used 2 3.5-mm cortical screws to reattach the main acetabular
fragment, and a seven-hole reconstruction platewas contoured and
placed along the posterior rim to buttress the fragment. The
femoral head was used as morselized autograft to fill any cavity
defects on the nonarticular side.

The acetabulum was then prepared in routine fashion taking
care to avoid overreaming of the floor. A 54-mm multihole R3
acetabular shell (Smith and Nephew, Memphis, TN) was impacted,
parallel to the transverse acetabular ligament in approximately 40�
Figure 1. Initial anteroposterior radiograph (a) and lateral radiograph (b) in accident and
fracture and subluxation of the femoral head.
of abduction and 15� of anteversion. Five screws were used to
augment the shell, ensuring that their placement did not destabi-
lize the acetabular reconstruction. Femoral preparation proceeded
in a routine fashion, and a No. 14 uncemented Synergy stem (Smith
and Nephew, Memphis, TN) was implanted with a standard 36-mm
cobalt-chrome femoral head. The joint was taken through a full
range of movement to confirm the stability of both the hip joint and
the acetabular reconstruction. The wound was closed in a routine
fashion with repair of the posterior capsule and external rotators.

The patient was sent to the high dependency unit for 48 hours,
where he had an uneventful recovery. Postoperatively, he reported
mild pain and had no neurological deficits. His postoperative ra-
diographs were satisfactory, and we allowed him to ambulate fully
weight-bearing with a walker while maintaining standard hip
precautions. The patient made rapid progress and was discharged
home 5 days after surgery.

He was followed up in the clinic at 2 weeks, 6 weeks, 3 months,
and 1 year from surgery. At his annual follow-up, he reported no
hip pain but used a cane while walking. Although he returned to
emergency demonstrating the Gull-wing sign (red) pathognomic of a posterior wall
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walking on his estate, the current coronavirus disease 2019 (COVID-
19) restrictions did not allow him to restart golf. Physical exami-
nation demonstrated an excellent range of hip movement, and his
Oxford Hip Score and EuroQoL 5 Dimensions were 44 and 0.843,
respectively. Radiographs confirmed solid union of the acetabular
fracture, and all implants were noted to be stable (Fig. 3a and b).

Discussion

Worldwide, falls are the leading cause of trauma in the elderly. A
recent cross-sectional study from Trinidad and Tobago reported
that 94.7% are low-energy injuries associated with osteoporotic
fractures [14].

Several epidemiological studies have reported an increase in the
incidenceof osteoporotic pelvic fractures sustained inelderlypatients
[15e17]. Ferguson et al., in a retrospective review of medical records
over a 27-year period, found that the percentage of acetabular frac-
tures in patients older than 60 years increased from 10% to 24% [17].
Furthermore, Central Statistical Office data from Trinidad and Tobago
predicts that by 2050, 28.2% of the populationwill be aged 60years or
older [18]. With a growing elderly population and the increasing
incidence of osteoporotic acetabular fractures, there is a need to
examine the treatment of these injuries in greater detail.

Most osteoporotic hip fractures are due to falls which occur
indoors. This finding is supported by a prospective observational
study conducted in Trinidad, which reported that 86.3% of elderly
patients fell in their homes [19]. The inability to protect themselves
while falling results in patients “tipping over” onto their side sus-
taining either hip fractures, lateral compression pelvic injuries, or
anterior wall/column acetabular fractures produced by the medi-
ally directed force along the anteverted femoral neck [4,17,20].

Our patient demonstrates several typical features; he is an
octogenarian and fell from a standing height, both of which are
common for this type of injury. Noteworthy, however, are his
atypical features. First, he fell on his cocoa estate, having already
walked several miles. Second, his injury pattern of a posterior
acetabular wall fracture and hip dislocation is seenmore commonly
in younger patients, consistent with a forward fall onto a flexed
knee [20]. Given his high activity levels and physiologically younger
age, we felt that this patient would benefit from the CHP.

Debate continues about the best strategies for the management
of acetabular fractures in the elderly. Nonoperative treatment leads
to generally poor results, especiallywith comminutedposteriorwall
Figure 3. Anteroposterior (a) and lateral radiographs (b) 1 year after surgery illustrating un
fractures, as in this case [21]. Conventional open reduction and in-
ternal fixation (ORIF) is the most commonly used treatment
method; although good outcomes have been found after anatomical
reduction in young patients, these results have not been reproduced
in an older cohort. A 2014 systematic review of acetabular fractures
in patients older than 55 years treated with ORIF found that 23.1%
required late conversion to a THA compared with 8% in younger
patients [20]. Of note, poor outcomes are more likely in cases
involving a posterior fracture-dislocation of the hip, making our
patient an unsuitable candidate for this method of treatment [22].

In 1952, at the Annual Meeting of the American Academy of
Orthopedic Surgeons, Lipscomb first presented the use of a primary
vitallium mold arthroplasty for the treatment of fracture-
dislocations of the hip [23]. Many years later, Coventry reported
the successful outcome of an 80-year-old man with a posterior
fracture-dislocation of the hip treated by a one-stage THA [24].
Interestingly, Coventry noted that his decision to perform the
procedure in one stage was influenced by the patient’s medical
problems, making him a poor candidate for a two-stage procedure.
This case is arguably the first report of an acute THA used to treat a
fracture-dislocation of the hip and has several similarities to our
case. The term, CHP was first used by Herscovici et al. in 2010, and
they described the CHP as consisting of ORIF of the acetabulum
combined with an acute THA during the same anesthetic for the
management of specific acetabular fractures in the elderly [25].

In 2019, Borg et al. reported the only cohort study comparing
CHP with ORIF alone to treat displaced comminuted acetabular
fractures in the elderly [26]. A total of 27 patients, 13 treated with a
CHP and 14 with ORIF alone with an average age of 72.2 years
(range, 50-89 years), were followed up for a minimum of 2 years. At
the final follow-up visit, no patient in the CHP group required
further surgery while 71.4% (10 out of 14) of the patients in the ORIF
group underwent revision procedures, 9 patients revised to a THA,
and one patient had a Girdlestone procedure.

Despite these encouraging results, some surgeons have raised
legitimate concerns over the use of the CHP in elderly patients. In a
resource-poor setting as exists in the Caribbean, surgeons need to
be especially careful in choosing this treatment option. For
example, in this case facedwith the increased risk of hip dislocation
and the unavailability of dual-mobility implants, the surgeon
should be even more meticulous in his positioning of the compo-
nents and soft-tissue balancing to avoid instability. In addition, we
do not have access to the comprehensive home health-care services
ion of the acetabular fracture with stable hip implants and no evidence of loosening.
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including nursing care, physical and occupation therapy, and
medical social services that are an essential part of a successful
contemporary arthroplasty program in developed countries. With
this in mind, several points should be considered to increase the
likelihood of success.

First, although applicable to elderly patients with multiple
comorbidities, these patients should be moderate- to high-activity
individuals to gain maximum benefit from the CHP. It is mandatory
that they undergo preoperative medical clearance to ensure that
they have the cardiovascular capacity to withstand both the oper-
ation and the rehabilitation [20,27,28].

Second, success with the CHP requires a mixed skillset for pelvic
and acetabular osteosynthesis as well as advanced hip arthroplasty.
This combination may not be found in one individual, and it is
recommended that the CHP operations are performed by 2 sur-
geons with extensive experience in trauma and arthroplasty
[26,28]. Our surgical team included 2 experienced consultant or-
thopaedic surgeons, the lead surgeon having subspecialty training
in hip arthroplasty.

Third, concerns have been raised about early aseptic loosening
and high rates of hip dislocation [25]. This has resulted in a variety
of elaborate implants used in several studies [6,12,26,28,29].
Osseointegration requires both good primary implant stability and
>50% host bone-implant contact [30]. We estimated that excising
the posterior acetabular fragment would have resulted in approx-
imately 25% uncovering of the acetabular shell but chose instead to
reconstruct the posterior wall. Adler et al. demonstrated experi-
mentally that a rim or peripheral fit was the most important factor
in determining themechanically stability of the cup [31]. This is due
to the hoop stress that are generated perpendicular to the cup at
the acetabular rim [31]. Removal of 27% of the posterior wall has
been shown to result in a loss of hoop stress, which is only partially
restored after anatomical reduction and internal fixation of the
posterior fragment [32]. Our decisionwas based on our objective to
achieve primary stability of the cup and expedite solid osseointe-
gration while allowing the patient unrestricted weight-bearing.
This we believe is facilitated by maximizing the host bone-
implant contact. We therefore created a stable acetabular osseous
bed using a 3.5-mm reconstruction plate with lag screws and then
implantated a porous-coated multihole shell stabilized with mul-
tiple screws as recommended by Buller et al. [27].

In the elderly patient with osteoporosis, the use of a hybrid THA
(uncemented acetabulum and cemented stem) may be considered.
A prospective cohort study comparing uncemented THA with
hybrid THA in octogenarians found that uncemented THA resulted
in fewer intraoperative complications but suggested that surgeons
should be guided by bone quality when choosing the most appro-
priate implant [33]. This patient had a Dorr Type B femur and
excellent femoral bone quality, which influenced our decision to
use an uncemented stem. We used a large femoral head (36 mm)
and a porous-coated stem in combination with accurate compo-
nent positioning and soft-tissue balance to achieve hip stability
[26]. This is critical because we have no access to dual-mobility
components, and the use of constrained implants increases the
risk of aseptic loosening. At the end of the procedure, the construct
provided good structural and hip stability to allow full weight-
bearing and mobilization using standard hip precautions.

Summary

There is a rising incidence of low-energy osteoporotic acetab-
ular fractures in the elderly. Currently, the treatment of these in-
juries remains controversial, with fixation methods failing to
produce consistently good clinical outcomes. The AceFIT study
(ISRCNTN16739011), a prospective randomized study, will provide
more robust data on the most appropriate treatment for acetabular
fractures in older patients; however, the results will not be avail-
able for several years [34]. Until the results of this study are known,
we believe that the CHP may offer a solution to this challenging
problem and be safely used in a low-resource setting. We recom-
mend that surgeons consider using the CHP to treat osteoporotic
acetabular in carefully selected patients.
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