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Abstract

Background

Total hip arthroplasty (THA) is one of the most successful orthopaedic surgical procedures that
dramatically improves function, pain relief and quality of life for the patient. In South Africa,
we have a high prevalence of osteonecrosis of the femoral head (ONFH) and inflammatory
arthropathy affecting a young population. This subgroup of patients is usually between the ages
of 30 and 50 years (young) and they require bilateral total hip replacements (BTHA) to allow
them to return to their previous level of function and employment. The study aimed to assess
the short-term outcomes and complications in patients with bilateral hip pathology managed
surgically with a one-stage BTHA.

Methods

We retrospectively reviewed a series of 33 patients who underwent a one-stage BTHA at a
high-volume arthroplasty unit in a central hospital in South Africa between January 2016 and
December 2018. The mean age was 38 years (standard deviation [SD] 9 years), and the most
common diagnosis was ONFH (76%). In this cohort, 12 patients (36%) tested HIV positive.
We assessed patient folders for diagnosis, perioperative details, postoperative follow-up and
complications. Radiographic analysis was also performed.

Results

There were no revisions or planned surgical interventions for any of the patients at a median
follow-up of 22 months (interquartile range [IQR] 11-45 months). Thirty patients reported no
hip pain and walked unaided at their most recent follow-up visit. Two patients reported groin
pain and continued to walk with a single crutch. One patient demised from unrelated causes
approximately one year post-surgery. The only perioperative complication was a urinary tract
infection (UTI) in one patient. The median postoperative length of stay was six days (IQR 4-7
days), and no other medical or surgical complications were reported. Radiographic analysis
revealed four patients (12%) with Brooker grade 1 heterotopic ossification in six hips.

Conclusion

Our results suggest that surgical treatment with a one-stage BTHA is a good alternative to a
two-stage BTHA when performed in a high-volume arthroplasty centre and carefully selected
patients. The 30-day mortality rate was 0%, and the complication rate was low.

Level of evidence: Level 4

Keywords: one-stage bilateral total hip arthroplasty, two-stage bilateral total hip arthroplasty, simultaneous
bilateral total hip arthroplasty, bilateral osteonecrosis of the femoral head

Introduction

Total hip arthroplasty (THA) is one of the most successful ortho-
paedic surgical procedures that dramatically improves function,
pain relief and quality of life for the patient. Awide range of pathology
affects the hip joint in our population, including osteoarthritis,
osteonecrosis of the femoral head (ONFH), inflammatory
arthropathy and infection.

In South Africa, we have a high prevalence of ONFH affecting
a young population, and the aetiology is varied. One of the
postulated causes is the chronic use of antiretroviral drugs;
however, it is unclear whether antiretroviral medication or the
human immunodeficiency virus (HIV) itself is responsible for the
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pathogenesis of ONFH." Despite the significant progress in the
rollout of antiretroviral drugs, South Africa has one of the highest
incidences of HIV globally.?2 We treat many patients with advanced
bilateral ONFH (Steinberg stage IV-VI disease?®). This subgroup
of patients is usually between 30 and 50 years (young) and they
require bilateral total hip replacements (BTHA) to allow them early
return to their previous level of function and employment.*

A two-stage BTHA encompasses a lengthy period of morbidity
and rehabilitation for the patient, which can sometimes span up to
five years in our public healthcare system due to the high burden
of disease and limited theatre time. Staged BTHA involves an
initial admission where a unilateral hip replacement is performed
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on the most severely affected hip. Due to the pain, disability and
contracture of the opposite unoperated hip, rehabilitation is usually
slow. The contralateral THA is often performed after six months
to one year, and the patient must undergo further rehabilitation
to regain their function. Due to this prolonged treatment method,
patients often do not return to work and depend on the state for a
disability grant to support their families.

A one-stage BTHA is performed during a single admission,
whereby THA is performed on both hips at the same theatre setting.
The advantage of this method of treatment is a faster recovery
and an earlier return to previous function.+5 With this in mind, we
retrospectively reviewed a cohort of patients who underwent a one-
stage BTHA with the aims to evaluate the perioperative details;
the early in-hospital complications; the early clinical outcomes; the
radiographic outcomes; and the need for revision surgery.

Materials and methods

Following ethical approval, we identified all patients presenting
for THA at an arthroplasty unit in a hospital in South Africa, over
two years (January 2016 to December 2018). All patients who
underwent a unilateral THA or a two-stage BTHA were excluded.
We included a total of 33 patients who underwent a one-stage
BTHA and assessed patient folders for demographics, diagnosis,
perioperative details, postoperative follow-up and complications.

The cohort (Table I) included eight females and 25 males,
with a mean age of 38 years (SD * 9 years). The aetiology was
ONFH (Figure 1) in 25 patients (76%) and inflammatory arthritis
(Figure 2) in eight patients (24%). The anaesthesiologist graded all
33 patients as American Society of Anesthesiologists (ASA) class
lorll.

Surgical workflow

All surgical procedures were performed using the posterior hip
approach in the lateral decubitus position. Two senior fellowship-
trained arthroplasty surgeons were the primary and assistant
surgeons in all cases. General anaesthesia (GA), regional
anaesthesia (epidural), regional nerve blocks or a combination
of the above were used depending on the case’s complexity. All
patients received a collarless, fully hydroxyapatite-coated, press-
fit stem (Corail®, De Puy International Ltd.) and a hemispherical
porous-coated press-fit acetabular cup (De Puy International Ltd.).

Table I: Demographics of patients

Number Percentage

of total
Patient total 33 100%
Age (years)
20-30 6 18%
30-40 13 40%
40-50 1 33%
50-60 3 9%
Sex
Male 25 76%
Female 8 24%
Diagnosis
Osteonecrosis of the femoral head (ONFH) 25 76%
Inflammatory arthritis 8 24%
HIV status
Positive 12 36%
Negative 21 64%
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Figure 1. Case example of an HIV-positive patient with Steinberg
stage VI bilateral ONFH

Intravenous antibiotic prophylaxis (1 g cefazolin) was administered
preoperatively and three doses on the first day postoperatively. The
thromboprophylaxis protocol included postoperative subcutaneous
low molecular weight heparin (enoxaparin 0.5 mg/kg) until
discharge from the hospital and aspirin 150 mg to take home for
a total duration of four weeks. Full weight-bearing was allowed
from the day after surgery, and the patient initially mobilised with a
walker with progression to crutches as tolerated. Clinical follow-up
was expected at six weeks, six months and yearly after that. An
anteroposterior pelvis X-ray was taken on day one post-surgery
and at the six-week follow-up visit. These radiographs served as a
reference for follow-up films.

Radiographs

The authors independently evaluated the early postoperative and

most recently available anteroposterior X-rays. Linear and angular

measurements were taken using Siemens Syngo.plaza Picture

Archiving and Communication System (PACS), and the following

radiographic features were recorded:

1. Acetabular component position: measured as the angle between
the inter-teardrop line and the inclination of the cup in degrees.
Outliers were identified according to the safe zone defined by
Lewinnek et al.

2.Limb length discrepancy (LLD): The difference in perpendicular
distance between the inter-teardrop line to the corresponding
tip of the lesser trochanter of both hips were measured in
millimetres.

3. Heterotopic ossification graded according to Brooker et al.”

Patient data

We reviewed all patient’'s electronic medical records on the
hospital software Meditech Health Care Information System
to extract the following data: diagnosis, age, sex, length of stay
(LOS), HIV status, CD4 cell count, preoperative haemoglobin,
postoperative haemoglobin, operative time, anaesthetic details,
and complications (such as urinary tract infection [UTI], deep
vein thrombosis [DVT], pulmonary embolism [PE], myocardial
infarction [MI], surgical site infection [SSI], dislocation, heterotopic
ossification [HO] and revision).

Statistical methods

Statistical analysis was performed using jamovi version 2.0
(The jamovi project [2021]. Retrieved from https://www.jamovi.
org). Continuous variables were reported as mean (+ standard
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Figure 2. Case example of a patient with ankylosing spondylitis
(inflammatory arthropathy)

deviation [SD]) if normally distributed, or median (interquartile
range [IQRY]) if skewed, and categorical variables as numbers and
percentages, unless otherwise stated. P-values of less than 0.05
were considered significant.

Results

Patients

A one-stage BTHA was performed on 33 patients (a total of 66
total hip arthroplasties) over two years (January 2016 to December
2018). The median follow-up period was 22 months (IQR 11-45
months). Twenty-four patients had completed a minimum of 12
months of clinical follow-up, and of these, 22 remained pain-
free and walked unaided on their last follow-up visit. In this
subgroup, one patient diagnosed with ankylosing spondylitis
(Figure 2) complained of persistent groin pain with no radiographic
or haematological changes to suggest loosening or infection
(Figure 3). Another patient reported acute onset right hip pain
after lifting a heavy object at work. His radiographs at his five-
year follow-up visit revealed no change in position of the implants
and the formation of Brooker grade 1 heterotopic ossification.
His symptoms resolved after a short course of non-steroidal anti-
inflammatory medication.

The remaining nine patients did not complete a minimum of
one-year follow-up period, and of this group, seven reported no
complications, were pain-free and walked without assistance. One
patient (eight months post-surgery) complained of left hip pain
and was using a single crutch to mobilise; however, he defaulted
his subsequent follow-up appointment, suggesting that he did not
have any further complications.

One patient demised from unrelated causes approximately one
year post-surgery.

Thirty-six per cent of patients were HIV positive (n = 12 of 33)
with a median CD4 cell count of 497 cells/mm? (IQR 422-650
cells/mm3). All the HIV-positive patients were operated on for a
diagnosis of ONFH with no other identifiable risk factors, and there
were no complications reported.

Despite good pain relief and restoration of function in most cases,
six patients (18%) requested a state disability grant application at
their most recent follow-up visit.
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Figure 3. Postoperative follow-up radiograph of the patient in Figure 2 at
five years

Perioperative period

Eighteen patients (55%) received a combined GA and epidural
while the remainder received either a GA (21%), epidural (12%)
or a combined GA and a regional nerve block (12%). There were
no anaesthetic complications reported. The mean theatre time
(anaesthesia and surgical procedure time) was 182 minutes
(SD £ 30 minutes), and the mean surgical procedure time (skin
incision on the first hip to skin closure on the second hip) was
143 minutes (SD + 26 minutes). The mean preoperative hae-
moglobin level was 13.60 g/dL (SD + 1.57 g/dL). Seven patients
(21%) received an average of two units of blood transfusion
postoperatively, and the mean post-surgery haemoglobin level was
9.86 g/dL (SD £ 1.67 g/dL).

The median postoperative length of stay (LOS) was six days
(IQR 4-7 days). The longest postoperative LOS of 16 days
was in a patient with severe ankylosing spondylitis (Figure 2)
due to multiple joint involvement and prolonged rehabilitation.
Another patient with severe inflammatory arthritis (Figure 4) had
a prolonged hospital stay of 14 days post-surgery due to a UTI,
which resolved with intravenous antibiotic therapy. This patient
was bedridden for several months prior to surgery with severe
contracture and deformity. He was admitted on skin traction at a
peripheral hospital before he could receive his one-stage BTHA.
At the patient’'s most recent clinical assessment (five-year follow-
up), he remains pain-free, walks unaided, and his implant position
remains unchanged (Figure 5). In all other patients, no other
medical or surgical complications were reported (Table Il). There
were no perioperative (30-day mortality) deaths.

Radiographs

Of the 25 patients with ONFH, 20 were graded as Steinberg stage
VI, and five patients as Steinberg stage V. The median acetabular
inclination angle of the right hip on the anteroposterior radiograph
was 40° (IQR 38-45°) and of the left hip 41° (IQR 39-46°). On
follow-up radiographs, none of the cups had migrated, and there
was no periacetabular osteolysis evident. A total of seven hips
in seven patients had an increased acetabular inclination angle
outside the safe zone (> 50°) as described by Lewinnek et al;
however, none of these patients had an episode of hip instability.®
The mean LLD was 0.49 mm (SD £ 0.32 mm), and there was no
evidence of femoral osteolysis around the femoral component in
all patients. Four radiographs (12%) demonstrated heterotopic
ossification in six hips, all classified as Brooker grade 1.
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Figure 4. Patient with severe inflammatory arthritis, contractures and
deformity

Table Il: Summary of results

Number Percentage of total

Mortality
30-day mortality 0 0%
Death after one year 1 3%

Complications

3%
0%
0%
0%
0%
0%
0%
0%
12%

Urinary tract infection
Deep vein thrombosis
Pulmonary embolism
Myocardial infarction
Surgical site infection
Dislocation
Reoperation

Revision

A O O O O ©o o o -~

Heterotopic ossification
Final follow-up

Single crutch 2 6%
No walking aids 30 91%

Revision

At the last clinical review, none of the patients had undergone
revision surgery or required further surgical intervention.

Discussion

A unilateral THA has been shown to provide good pain relief,
improve function, and be reliably performed with minimal com-
plications. When performing a two-stage BTHA, patients have a
prolonged rehabilitation period after their first surgical procedure
as they await their second procedure with a painful and stiff
hip. The advantages of a one-stage BTHA include a theoretical
reduction in anaesthetic risk (single anaesthetic versus two), a
shorter rehabilitation period, decreased costs to the healthcare
system and an earlier return to work.8"°
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Figure 5. Five-year follow-up radiograph of the patient in Figure 4

Despite this, there are several concerns regarding the safety of a
one-stage BTHA due to the reported increase in complication rates
and the lack of evidence in the literature.'®2 In the United States,
over 2 million THAs were performed between 2002 and 2010, and
only less than 1% was a one-stage BTHA.'® The annual incidence
of primary THA is increasing exponentially. It is forecast that about
500 000 procedures will be performed in the United States in
2030.2 It is essential to risk-stratify patients for a one-stage BTHA
to improve the efficiency and outcomes of the arthroplasty service
worldwide. This is especially pertinent in a developing country due
to the limited resources and the long waiting periods for elective
arthroplasty surgery.

The decision as to which patients to perform a one-stage BTHA
on is controversial due to the historical reporting of increased
medical complications such as thromboembolic events, myocardial
infarction (MI) and chest infections. Data obtained between 2005
and 2014 from England’s National Health Service (NHS) revealed
an overall more significant risk of pulmonary embolism, MlI,
renal failure, chest infection and mortality. When they performed
a subgroup analysis, patients younger than 60 years with no
comorbidities had a comparable complication rate in both groups.
When the one-stage BTHA was performed at a high-volume
arthroplasty centre, the complication rate was also reduced.
The authors recommended a rigorous patient selection process
and preferably high-volume surgeons to perform the procedure
to minimise the risks for the patient.”® Flick et al. reported low
complication rates in a group of 730 patients, and they considered
the use of a simultaneous BTHA a safe and effective procedure
in patients with appropriate comorbidities.'* A retrospective cohort
study by Guo et al. showed an increased complication rate in
their staged group compared to their simultaneous BTHA group,
particularly for superficial infection and dislocation.'®

Only one patient suffered an acute complication (UTI) post-
surgery in our study, which resolved with antibiotic therapy. Low-
risk, young patients (ASA | and ASA 1l) were selected for a one-
stage BTHA, which is in keeping with the above recommendations.
Thirty-six per cent of patients in this study were HIV positive;
however, in this subgroup, we did not find any perioperative
complications or an increase in the incidence of surgical site
infection. Similar results between HIV-positive and -negative
patients are in keeping with a recent study by Ngwazi et al.'¢

Several authors have highlighted a similar mortality rate between
one-stage BTHA and two-stage BTHA. Kim et al. reported a
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perioperative mortality rate of 0.31% (three patients out of 978) in
their simultaneous group compared to 0.18% (three patients out of
1 666) in their two-stage group.'” Experience from the Australian
Orthopaedic Association National Joint Replacement Registry
revealed a higher mortality rate in the one-stage group (0.18%)
versus the two-stage group (0.06%); however, they recommend
simultaneous BTHA as the absolute incidence of 30-day mortality
is low."

The 30-day mortality rate in our study was 0%, and only one
patient demised from unknown causes one year post-surgery.
This highlights the safety of this procedure in young, medically
fit patients with severe bilateral hip pathology, especially when
performed in a high-volume arthroplasty centre.

Many studies have demonstrated a reduced cost to the healthcare
system when performing a one-stage BTHA. 510121819 Rolfson et
al. calculated both direct medical and indirect non-medical costs
for a one-stage BTHA and a two-stage BTHA. Their study, which
was carried out in Sweden, compared 32 patients in both groups
and the authors used the EQ-5D questionnaire as a health-related
quality of life (HRQOL) instrument. The average cost per patient
in the one-stage group was 14 470 euros compared to 9 060
euros per hip for the two-stage group. The one-stage BTHA was
approximately 3 650 euros cheaper (25%), and the authors noted
a significant increase in the HRQOL. Sick-leave cost reduction was
also calculated to be roughly 30%.'2'® Micicoi et al. also estimated
a total hospital cost reduction of 25-30%.8

A contrasting study by Phillips et al. showed no difference in
the total episode-of-care cost between a one-stage and a two-
stage bilateral total joint replacement (BTJA) at 90 days. The more
significant inpatient costs associated with two hospital admissions
were offset by the greater post-acute care costs in the one-stage
BTJA group. They cautioned against simultaneous BTJA in older
patients with a history of stroke, cardiac disease or liver disease.?

In our cohort, the median postoperative length of stay of six days
(IQR 4-7 days), the low complication rate, and the reduction in the
number of patient hospital visits (post-acute care costs), suggests
that the overall cost was reduced; however, we did not have a
comparison group, and a cost data analysis was not performed.
Due to a lack of resources in the South African public healthcare
system, several of the patients in this study were required to travel
from outlying rural areas to access the arthroplasty service. In our
opinion, the one-stage BTHA reduced the direct costs to the patient,
the waiting period for surgery and the inconvenience associated
with travel. Further cost data analysis needs to be performed.

Despite being pain-free and independent ambulators, 18% of
patients requested a disability grant application postoperatively at
their first follow-up visit. It is therefore assumed that the rest of the
patients (82%) attempted to return to work or their previous level
of employment as most patients were the primary breadwinners
in their families. The current employment status data was not
available in the patient records. Patients subjectively reported
improved quality of life (pain-free and independent ambulators
post-surgery); however, no instrument was used to measure
HRQOL in the electronic records.

There are several limitations to this study. It is retrospective,
hence reliant on information gained from the electronic patient
records. The low sample size is due to the recent introduction
(January 2016) of the one-stage BTHA protocol into the arthroplasty
unit and there were strict selection criteria for patients (ASA stage
I or 1l). We could not include a scoring system to assess clinical
outcomes due to the inadequacy of data in the patient notes and
there was a varied follow-up period due to the lack of resources to
attend the hospital regularly, which may have altered the analysis.
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Conclusion

We have performed an analysis on retrospective records of 33
patients who underwent a one-stage bilateral total hip replacement
(BTHA), and present the short-term outcomes at a median follow-
up of 22 months (IQR 11-45 months). Our results suggest that
surgical treatment with a one-stage BTHA is a good alternative to
a two-stage BTHA when performed in a high-volume arthroplasty
centre and carefully selected patients. The 30-day mortality rate
was 0%, and the complication rate was low.

The level of evidence of this retrospective study is low with a
low sample size and no comparison group; therefore, randomised
controlled studies on this subject are recommended.
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