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Lower limb amputation has been well characterized in the literature to cause resultant osteoarthritis in
the hip of the contralateral limb. This further amplifies the already significant physical disability and
morbidity that come with lower limb amputation. The use of total hip arthroplasty (THA) in patients with
lower limb amputations is rare, with available literature subsequently also limited. In this case report, we
describe a 52-year-old female with a right proximal femur (subtrochanteric) amputation who underwent

left THA due to osteoarthritis. To our knowledge, this is the first published report describing THA, via
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direct anterior approach, in a patient with contralateral proximal femur (subtrochanteric) amputation.

We discuss the complex surgical considerations for this patient population, selection of approach,

prosthesis, and postoperative outcomes.

© 2024 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

Total hip arthroplasty (THA) is an effective operative treatment
for severe hip arthritis [1,2]. In Australia, the incidence of primary
THA has grown with a 125.2% increase since 2003 [2]. THA has been
shown to be a durable option to improve symptoms, with a revision
rate of 8.4% at 20 years [2]. Lower limb amputation still plays a vital
role in severe trauma, peripheral vascular disease, infection,
congenital abnormalities, and malignancy. The patient described in
the case report had a right proximal femur (subtrochanteric)
amputation due to femoral osteosarcoma. Osteosarcoma is a rela-
tively rare primary bone malignancy with an average incidence of
4.3 per million people per year for males and 3.4 per million people
per year for females [3]. Originally, it was managed with amputa-
tion; however, the development of chemotherapy and its optimi-
zation in the past 40 years has shifted treatment toward limb
salvage, with increased survival [4].
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Lower limb amputation has been well characterized in the
literature to cause osteoarthritis in the knee and/or hip of the
contralateral limb [5-7]. There is a 2-fold higher incidence of
osteoarthritis in the contralateral hip compared to the nonamputee
population, but the onset of osteoarthritis can take place 5-10 times
sooner. This is thought to be attributed to altered gait patterns and
joint load. Together, this rapid onset of osteoarthritis would further
amplify the significant physical disability and morbidity that comes
with limb amputation. The literature is sparse regarding the impact
of THAs in patients with contralateral lower limb amputation, with
lateral and posterior approaches previously described along with
their challenges [8-13]. This case report provides further evidence
to the management of this unique population with an operative
approach not previously described.

Case history

The patient is a 52-year-old female independent with activities
of daily living, mobilizing with 2 axillary crutches, a nonsmoker
with a body mass index of 18.8 kg/m? She underwent a right
proximal femur (subtrochanteric) amputation at 8 years old in the
setting of osteogenic sarcoma. No further treatment was required
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with no recurrence. The patient utilized a prosthesis initially but
ceased 10 years ago due to fatigue, pregnancy, and stump neuro-
pathic pain. She uses 2 axillary crutches and remains very active.
Other past medical history includes right hip neuroma excision for
phantom limb-associated neuropathic pain, hypertension, fibro-
myalgia, chronic fatigue syndrome, depression, anxiety, and mi-
graines. She presented with years of progressively worsening left
lateral hip and groin pain radiating to the knee. This was associated
with nocturnal symptoms, decreasing mobility, and falls. Trials of
activity modification and simple analgesia provided no relief. Given
the significant lateral pain in addition to groin pain, a diagnostic
injection was utilized. Trochanteric bursa corticosteroid injection
resulted in transient and partial relief of symptoms. Diagnostic
intraarticular local anesthetic injection confirmed a complete but
transient relief of pain.

The left hip demonstrated full flexion, 30 degrees of abduction,
10 degrees of adduction, 60 degrees of external rotation, and 20
degrees of internal rotation limited by pain. Examination of the
back and left knee was unremarkable. Assessment of the right hip
demonstrated a very short stump that was flexed and abducted,
with a well-healed scar. X-rays confirmed the diagnosis of
moderate-severe left hip osteoarthritis (Fig. 1). Computed tomog-
raphy demonstrated bone-on-bone osteoarthritis with lateral hip
subluxation. The patient was agreeable to proceed with direct
anterior approach (DAA) THA with informed consent obtained.
Surgery was performed by the senior author (T.G.), who is fellow-
ship trained in DAA hip arthroplasty.

Figure 1. Initial hip X-ray imaging demonstrating moderate-severe left hip osteoar-
thritis and remaining right femoral stump, (a) anterior-posterior view, (b) lateral view.

Surgical technique

Preoperative templating was undertaken using X-ray with a
planned reduction in preoperative offset and mild lengthening of 5-
7 mm. The patient was positioned supine on a traction (Purist,
Innovative Orthopedic Technology, Baar Switzerland) with the
operative leg in the foot holder. Without a contralateral foot to put
in the other foot holder, the pelvis was indirectly stabilized by
placing a bolster against the ipsilateral chest wall to prevent
excessive lateral movement of the trunk or pelvic tilt when
manipulating the operative leg (Fig. 2). Level pelvis positioning was
carefully confirmed with fluoroscopy (Fig. 3). The operative-side
arm was placed in a sling across the body. A DAA was used and a
V-shaped capsulotomy performed. Fluoroscopy with navigation
software (VELYS, DePuy, Warsaw, Indiana) was used to confirm
acetabular positioning, limb length, and offset. Anterior stability
was assessed with extension to 45 degrees and external rotation to
90 degrees in the leg holder, and posterior stability was assessed
with the leg free with internal rotation and flexion. Definitive
components (DePuy, Warsaw, Indiana) were inserted: 50 mm
Pinnacle Gripton cup with no screws, a 32 mm neutral polyethylene
liner, a collared Corail cementless femoral stem 125 degrees stan-
dard offset size 11, and a 32 mm ceramic head. The capsule was
closed, followed by a dilute betadine/saline washout and tissue
closure in layers.

Low-dose aspirin was used for venous thromboembolism pro-
phylaxis. Prophylactic antibiotics (cefazolin 2 g 8-hourly) were used
for 24 hours. The postoperative period was largely unremarkable
with mobilization commenced day 1 postoperatively. The patient
was cleared for discharge on day 4 postoperatively by physio-
therapy and was independent with crutches. Mild paresthesia was
noted postoperatively in the distribution of the lateral cutaneous
nerve of the thigh. Follow-up included clinical review at both 2 and
6 weeks postoperatively. At the 2-week postoperative review, there
were no wound complications, postoperative pain was resolving,
and power was intact for all movements at the hip and Trende-
lenburg negative. The patient was able to stand unaided on her
operative leg with a level pelvis (Fig. 4). At the 6-week post-
operative review, the patient described resolution of the groin pain
with occasional lateral hip and knee pain. Her wound had healed.
Repeat X-rays were stable (Fig. 5). At last review (10 months
postsurgery), she had no groin pain, and the lateral hip pain was
much improved. She had some stump symptoms on the contra-
lateral limb and was being investigated for a recurrent neuroma.
Imaging showed a stable prosthesis with no complication.

Discussion

Lower limb amputation has been well characterized to cause
premature osteoarthritis in the contralateral hip and/or knee [5-7].
Given the altered pelvic, lower limb, and gait mechanics after lower
limb amputation, this would be expected to influence a hip pros-
thesis differently in the nonamputee population and may affect
clinical and radiological outcomes. Literature investigating the
effectiveness of THA, surgical approach, and postoperative out-
comes is scarce for patients with a contralateral lower limb
amputation [ 14]. This makes counseling patients more challenging.
Amanatullah et al. demonstrated that mean Harris hip score (HHS)
significantly improved in amputees post-THA [14]. Retrospective
cohort studies by Galloway et al. and Cho et al. provided the best
evidence for short-, mid-, and long-term outcomes of patients
undergoing THA with lower limb amputations [15,16], although
they did not encompass our specific patient. Cho et al. utilized a
posterolateral surgical approach with cementless prosthesis,
whereas Galloway et al. did not discuss the type of THA surgical



J. Femia, T. Gieroba / Arthroplasty Today 30 (2024) 101580 3

Figure 2. Intraoperative positioning of the patient.

approach and had mixed fixation methods. HHS and activities of
daily living were significantly worse at the 3-month postoperative
mark when compared to nonamputee population, however
normalized from 6 months postoperatively and beyond. There were
also no radiographic changes to prosthesis at this time.

The literature is mixed regarding patient demographics and
type of THA. The side of the arthroplasty relative to the amputation,
level of amputation, surgical approach, and implant fixation vary.
Although none of these studies captured our patient perfectly,
these studies provided insight into managing the unique issues,
performing THA on a patient with contralateral lower limb ampu-
tation. A case report by Sommerville et al. discussed some of the

Figure 3. Intraoperative fluoroscopy anterior-posterior images of the pelvis being
level.

Figure 4. Clinical image of the patient standing at 2 weeks postoperatively.

operative challenges performing a THA has in a patient with
contralateral lower limb amputation [9]. Patient positioning and
subsequent pelvic position are vital for appropriate cup placement
and prosthesis alignment. Lateral positioning is difficult as the
absence of the inferior limb can cause the pelvis and therefore the
operative acetabulum to adduct toward the missing limb, leading to
a relatively abducted cup position if not adjusted for [9]. In the
amputee population, there is also a lack of references such as the
knee or leg axis to obtain appropriate component version [13]. As a
result, there is an increased risk of implant malposition, more so in
patients with above-knee amputation [13]. Positioning the patient
supine, as for DAA, allows a more reproducible pelvic position,
which can be confirmed fluoroscopically.

Surgical approaches such as the DAA, posterior approach (PA),
and lateral approach (LA) all have advantages and shortcomings. To
our knowledge, there is no published literature for DAA THA in
patients with contralateral lower limb amputation; however, there
is some evidence for PA and LA. Sommerville et al. proceed with a
direct LA rather than a PA [9]. Their patient had a contralateral
hindquarter amputation and was thought to be at high dislocation
risk postoperatively given they would not be able to adhere to
posterior hip precautions. The PA offers a shorter operative time,
allows excellent acetabular and femoral shaft exposure, and does
not disrupt the abductor muscles decreasing potential for altered
postoperative gait [17]. Historically, the PA was found to have
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Figure 5. Six-week postoperatively X-ray imaging of left hip prosthesis, (a) anterior-
posterior view, (b) lateral view.

increased hip dislocation risk given it requires the short internal
rotators to be detached and compromises the posterior capsule
resulting in hip instability [ 18,19], with DAA found to be more stable
in comparison [20]. However, more recent literature has found that
a PA with capsule repair does not cause increased hip instability
[21], although these outcomes are debated in regard to population
selection bias [22]. There is also a potential risk of damaging the
sciatic nerve [23]. The LA is associated with more gait instability as
it often requires tenotomy of the gluteus medius, weakening
abductor function [17]. There is also risk of injury to the inferior
branch of superior gluteal nerve, potentially weakening hip
abduction and causing pelvic instability [23]. Gait instability in our
patient with one good lower limb would have been problematic,
and any abductor problems would be best avoided. We also looked
to reduce the risk of falls, which is increased in patients with lower
limb amputation [24]. As such, we opted for DAA.

DAA is muscle sparing and involves an internervous and inter-
muscular plane approach between superior gluteal nerve and the
femoral nerve, along with sartorius and tensor fascia latae [25].
There is limited exposure of the femur for medullary reaming [17]
and a risk of damage to the lateral femoral cutaneous nerve, which
results in sensory disturbance, but no motor disturbance. This often
resolves [26]. A meta-analysis by Ang et al., the first to include only
randomized controlled trials, reviewed DAA, PA, and LA for THA in

nonamputee population [25]. They found that DAA had a longer
operative time but shorter length of stay compared to PA. There was
no difference in operative time between DAA and LA. DAA had
significantly better HHS than PA at 6 weeks postoperatively and LA
at 12 weeks postoperatively. There was no difference in risk of
neuropraxia between DAA and LA, and no difference in risk of
dislocations, periprosthetic fracture, or VTE between all groups. All
approaches showed no significant difference in radiological posi-
tioning; however, a single study by Zhao et al. concluded that DAA
had more accurate cup positioning [27]. Further to this, although
this review did not statistically analyze visual analog scale pain
scores, 8 out of 11 studies reported lower visual analog scale scores
for DAA. The Australian Orthopaedic Association National Joint
Replacement Registry 2022 Annual Report showed DAA was the
second most common approach [2]. Major revision rates were
higher for DAA compared to other approaches, with the most
common reasons being prosthesis loosening and periprosthetic
fracture in the first 3 months, with rates normalizing thereafter.
DAA had lower rates of revision for hip instability and dislocation.
Preoperative and postoperative patient reported outcome mea-
sures were better for DAA compared to other approaches, although
change in score after surgery showed no difference. Given our pa-
tient is a lower limb amputee who utilizes crutches and at higher
risk for falls and postoperative pain (both being well associated
with poorer recovery [28]), DAA was appealing given the better
early functional outcomes, decreased postoperative pain, and lower
risk of hip and gait instability. This allowed her to achieve inde-
pendent mobility on her operative/only hip quickly, allowing our
patient to return to her active life.

The majority of primary THA in Australia is undertaken with
cementless implants, although there was no difference found for
revision rates in patients <55 years old when compared to
cemented implants. Our patient was young, did not have a diag-
nosis of osteoporosis, and had not had radiotherapy for her sarcoma
[29]. Given long-term risks of cement aging and late loosening
when used in young or middle-aged patients [30,31] and better
survival for cementless THA in younger patients [32], our patient
was a good candidate for the cementless implant. The Corail
femoral stem and Pinnacle acetabular prosthesis were both in the
top 3 most used femoral stem and acetabular prosthesis for primary
THA, with Corail the most common femoral stem for uncemented
THA [2]. Cumulative revision rates for the Corail-pinnacle pros-
thesis combination at 10 years were 4.8%.

Summary

This case report describes the rare case of THA in a patient with
contralateral proximal femur (subtrochanteric) amputation.
Although the literature for THA in the lower limb amputation
population is sparse, there is a growing body of evidence to
describe its fidelity and the unique surgical considerations that
need to be considered. We demonstrate that the DAA is a viable
option for young active patients as it allows earlier functional re-
turn and does not increase the risk of hip or gait instability. How-
ever, these considerations should be made in conjunction with each
patient and their specific functional requirements. Although THA in
the amputee population appears to be beneficial, further reviews
are required to better characterize the unique considerations to
enable more informed patient counseling.
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