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Objectives: To determine whether the rates of postoperative complications, rate of readmission, cumulative transfu-
sion volume, and length of stay (LOS) differ between simultaneous total hip arthroplasty (THA) and staged bilateral
THA and to assess whether the length of the interval between staged procedures influences surgery outcome.

Methods: This was a retrospective cohort study comparing the rate of postoperative complications, readmission,
cumulative transfusion volume, and LOS between simultaneous THA and staged bilateral THA in our hospital’s
registration database. The inclusion criteria is listed as follows: patients who underwent bilateral primary THA
between January 2011 and January 2015 with minimum 3-month follow-up; simultaneous bilateral THA; staged
bilateral THA; postoperative complications, readmission, cumulative transfusion volume, length of stay of the
patients and the influence of the interval between stages of bilateral THA on the outcome above; and retrospec-
tive cohort study. Finally, a total of 1145 patients, including simultaneous bilateral THA in 863 patients (1726
hips) and staged bilateral THA in 282 patients (564 hips), were eligible for the present study. The patients were
divided into three groups according to the interval time (≤30 days, 30–90 days, >90 days) between the two
stages of bilateral THA and we compared postoperative complications, readmission rates, cumulative transfusion
volume, and LOS for the three groups. All patients’ medical records and outpatient notes were reviewed to extract
preoperative data, perioperative complications, readmission, cumulative transfusion, and LOS. Preoperative infor-
mation included patients’ age, sex, diagnosis, body mass index, and American Society of Anesthesiologists (ASA)
classification. Perioperative complications were sorted into two groups: (i) medical complications included cardio-
vascular, pulmonary, neurological, digestive, and urologic system complications, along with other miscellaneous
issues; and (ii) surgical complications included dislocation, superficial wound infection, hematoma, deep per-
iprosthetic joint infection, and nerve palsy. Patients who failed to come back to visit our hospital in the postopera-
tive 3 months were followed up by telephone, at which point we inquired about any postoperative complications
and readmission.

Results: Simultaneous THA was performed more often in younger men, and patients in the simultaneous group had
fewer major medical complications (excluding venous thromboembolism), fewer surgical complications, and shorter
hospital stays; however, patients in the simultaneous group were likelier to have a higher transfusion rate than
patients in the staged group. Among patients in the staged group, there were no differences for differing time inter-
vals, except that patients with a between-stage interval of ≤30 days required more blood transfusions.
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Conclusion: With careful patient assessment and selection, simultaneous bilateral THA is a safe procedure, and has
lower rates of surgical and major medical complications than staged bilateral THA.

Key words: Complication; Length of stay; Staged surgery; Simultaneous surgery; Total hip arthroplasty

Introduction

Total hip arthroplasty (THA) is deemed one of the most
successful procedures in the twentieth century due to

the reported high levels of satisfaction and significant
improvements postoperatively for patients in daily activities
and function1. Many patients with avascular femoral head
necrosis, developmental dysplasia, ankylosing spondylitis, or
rheumatoid arthritis require bilateral THA because these dis-
eases often affect both hips. Moreover, Siraj et al.2 report that
patients undergoing unilateral index THA as a result of oste-
oarthritis may need contralateral THA within 10 years. In
1971, Charnley first demonstrated the feasibility of simulta-
neous (one-stage) bilateral THA3. Since then, several studies
have reported the positive outcome of simultaneous bilateral
THA4–6. Stavrakis et al. reported that bilateral THA had sim-
ilar complication rates to unilateral total hip arthroplasty
and could be a safe procedure in appropriately selected
patients6.

Bilateral THA has grown in popularity7, but the choice
between simultaneous and staged bilateral THA remains
controversial. Simultaneous bilateral THA may reduce the
cost and length of hospital stay because anesthesia is needed
only once8. Other researchers9 have shown simultaneous
bilateral THA to be more effective than staged THA because
it allows for substantial improvement in hip motion and bet-
ter functional recovery. Aghayev et al.10 demonstrated that
patients who underwent simultaneous bilateral THA have a
lower rate of major systemic complications when compared
with two-staged bilateral THA in a study enrolling 1819
patients. Parviziet al.11 demonstrated that there is no differ-
ence in systemic complications between unilateral THA and
simultaneous bilateral THA. According to Rasouli et al.7,
simultaneous bilateral THA are often performed on younger
and male patients with fewer preoperative comorbidities, and
patients with two-staged bilateral THA theoretically experi-
ence twice the risk of a single surgery.

However, some researchers believe that simultaneous
bilateral THA poses greater risks to patients, including a
higher transfusion rate and a higher rate of postoperative
complications12,13. Ritter et al.12 found that the risks of myo-
sitis ossificans and phlebitis were higher, and the postopera-
tive hip range of motion was lower in the patients who
underwent simultaneous bilateral THA when compared with
unilateral THA. Ritter et al.12 also reported that the length of
hospital stay of patients who underwent unilateral THA was
almost 1 week less than in patients who underwent simulta-
neous bilateral THA. In addition, the duration of the opera-
tion and blood loss in the simultaneous bilateral THA group

were on average twice that in the unilateral THA group.
Berend et al.13 demonstrated significantly higher rates of
inpatients complications and more adverse events in patients
with one-staged bilateral THA in the lateral decubitus posi-
tion. The authors also found greater transfusion volume,
more patients failing to reach postoperative rehabilitation
goals, increased need to transfer to rehabilitation facilities,
and higher rates of subsequent hip surgery but 28% reduc-
tion in hospital reimbursement and 15% reduction in sur-
geon reimbursement.

Tsiridis et al.14 compared dislocation rates and
thromboembolic complications with pooled data in a sys-
tematic review and meta-analysis and found that no differ-
ence existed as to dislocation rates and thromboembolic
complications between simultaneous and staged bilateral
THA. In another meta-analysis15 comparing simultaneous
versus staged bilateral THA, the incidences of major post-
operative complications such as cardiovascular or pulmo-
nary problems and deep venous thrombosis (DVT) were
lower in the simultaneous group than in the staged group.
There were no differences between the two groups regard-
ing other issues. For ethical reasons, it was difficult to carry
out a randomized study of major postoperative complica-
tions, so only one randomized controlled study16 of a lim-
ited number of cases has been conducted. Other than some
studies using data from registries with large numbers of
cases, all other retrospective studies involved only a limited
number of cases.

New technologies and perioperative protocols have
been introduced and have evolved in last decade; they may
influence the outcome of patients undergoing simultaneous
and staged bilateral THA. Moreover to our knowledge, there
have been no reports comparing simultaneous and staged
bilateral THA performed at a single institution with a large
volume of cases. Therefore, we conducted this study to
answer the following questions:

1. Are the rates of postoperative complications differ-
ent between simultaneous THA and staged bilateral THA
groups?

2. Is the rate of postoperative readmission different
between simultaneous THA and staged bilateral THA
groups?

3. Is the postoperative cumulative transfusion volume
different between simultaneous THA and staged bilateral
THA groups?

4. Is the postoperative length of stay (LOS) different
between simultaneous THA and staged bilateral THA
groups?
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5. Does the interval time between stages of bilateral
THA influence postoperative complications, readmission,
transfusion, and LOS of the patients?

Our hypotheses are that the rates of postoperative
complications, readmission, cumulative transfusion volume,
and LOS differ between simultaneous THA and staged bilat-
eral THA and that the length of the interval time between
staged procedures influences the rates of postoperative com-
plications, readmission, cumulative transfusion volume,
and LOS.

Patients and Methods

Patient Data
This was a retrospective cohort study comparing the rates of
postoperative complications, readmission, transfusion, and
LOS between simultaneous THA and staged bilateral THA
in our hospital’s registration database. The inclusion criteria
was as follows: (i) patients who underwent bilateral primary
THA between January 2011 and January 2015 with mini-
mum 3-month follow-up; (ii) simultaneous bilateral THA;
(iii) staged bilateral THA; (iv) postoperative complications,
readmission, cumulative transfusion volume, LOS of the
patients, and the influence of the interval between stages of
bilateral THA on the outcome above; and (v) retrospective
cohort study. Exclusion criteria: (i) patients with simulta-
neous total knee arthroplasty; (ii) patients with anemia or
blood coagulation disorders preoperatively; and (iii) patients
with bone tumors.

Finally, a total of 1145 patients, including simultaneous
bilateral THA in 863 patients (1726 hips) and staged bilateral
THA in 282 patients (564 hips), were eligible for the present
study. Informed consent was obtained from all patients or
their family members, and the research ethics committee of
our hospital approved our study.

Surgery Process
All the THA were performed with combined spinal epidural
or general anesthesia according to the judgment of the anes-
thesiologist in lateral decubitus position. The incision was
made through the posterolateral approach, and the tensor
fasciae latae and gluteus maximus were split in the line of
the muscle fiber. The external rotators and the joint capsular
were incised, followed by resection of the labrum,
ligamentum capitis femoris, and other fat or fibrous tissue
and careful preparation of the acetabulum and femoral canal.
The acetabular cup and femoral stem were implanted, ensur-
ing optimal position and orientation.

Perioperative Management Protocol
Although our protocol for perioperative management has
evolved since our surgical volume began increasing in 2000,
both consecutive cohorts in our study underwent surgery
starting in 2011, and by that point, the protocol was the
same for all patients. Patients were selected to undergo either
simultaneous THA or staged bilateral THA on the basis of

each patient’s general status and after discussion between the
medical team and the individual patient. Patients were
admitted to hospital 1 day before surgery after medical clear-
ance. A urinary catheter was placed, and one dose of antibi-
otics was infused preoperatively. For all patients, the
posterolateral approach was used, cementless prostheses were
used, and surgical drains were placed. Autologous blood sal-
vage was carried out for every procedure.

After surgery, we used sterile draping to cover the
wound. We removed the drain and the urinary catheter and
changed the wound dressing on the day after surgery. Anti-
biotics were given for the 48 h after surgery to prevent infec-
tion; patients were also given low-molecular-weight heparin
to prevent DVT and pulmonary embolism (PE). The rehabil-
itation protocol was the same in both groups, and patients
were encouraged to engage in partial weight-bearing on the
day after surgery. Our hospital’s medical internists managed
postoperative medical issues. All patients were instructed to
come back for follow-up evaluation 3 months after surgery.

Data Collection and Follow-up
We reviewed all patients’ medical records and outpatient
notes to extract data on preoperative status, perioperative
complications, readmission, cumulative transfusion, and
LOS. Preoperative information included patients’ age, sex,
diagnosis, body mass index, and American Society of Anes-
thesiologists (ASA) classification. Patients who failed to come
back to visit our hospital 3 months postoperatively were
followed up by telephone and we inquired about any postop-
erative complications and readmissions.

Complications
We divided perioperative complications into two groups:
(i) medical complications, including cardiovascular, pulmo-
nary, neurological, digestive, and urologic system complica-
tions, along with other miscellaneous issues; and (ii) surgical
complications, including dislocation, superficial wound infec-
tion, hematoma, deep periprosthetic joint infection, and
nerve palsy. Medical complications that occurred in the same
patient during either procedure in the staged group were
added and compared. Surgical complications were recorded
for each hip for both the simultaneous and staged groups. If
the patients had leg swelling or pain, we used deep vein
ultrasonography to exclude DVT. DVT was diagnosed on
the basis of ultrasound findings and was treated with an anti-
coagulant. PE was confirmed with spiral CT in patients with
suspicious symptoms. More complications indicates poor
outcomes and safety of the procedure.

We also categorized medical complications into two
groups: (i) major medical complications, including myocar-
dial infarction, frequent angina, cardiac arrhythmia, pulmo-
nary infection, exacerbation of chronic obstructive
pulmonary disease, stroke, stress ulcers and peptic ulcers,
and bleeding, all of which increase the risk of death and
require a major change in medical management; and
(ii) minor medical complications, including urinary
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retention or infection, transient hypoxia, and gastrointestinal
dysfunction.

Readmission, Cumulative Transfusion, and Length
of Stay
Patients who returned to the hospital for any reason within
90 days of original discharge were counted as having been
readmitted. Cumulative transfusion and LOS were also
added for both procedures in the staged group. High
readmission rates and prolonged LOS indicate poor safety
and greater cost of the procedure. More cumulative transfu-
sion implies more blood loss from the procedure.

We also divided patients into three groups according
to the time between the two stages of bilateral THA. The first
group had an interval of <30 days between stages, the second
group had an interval of 30 to 90 days, and the third group
had an interval of >90 days. We compared postoperative
complications, readmission rates, transfusion rates, and LOS
for the three groups.

Statistical Analysis
We used SPSS (version 17.0; IBM, Armonk, NY, USA) to
carry out the statistical analyses. The Kolmogorov–Smirnov
test was performed to examine the normality of the continu-
ous data. The two-sided nonparametric Wilcoxon rank-sum
(Mann–Whitney U) test was performed because the contin-
uous data were not normally distributed. Ordinal categorical
variables (ASA classification) were analyzed using nonpara-
metric Mann–Whitney U-tests. The χ2 or the Fisher exact
test were used for all other categorical data. Cumulative
transfusion and LOS between the three subgroups within
the staged bilateral THA group were compared using a one-
way analysis of variance. Post hoc comparison was

performed using the Scheffé test. The significance level was
set at P < 0.05.

Results

Patients’ Demographic Data
The diagnosis profile differed somewhat between the two
groups (P = 0.006, Table 1). The staged group had more
cases of osteoarthritis, but the simultaneous group had more
cases of avascular necrosis of the femoral head. Although the
difference in preoperative ASA classification was not statisti-
cally significant (P = 0.064) between the two groups, the
staged group had more patients with a higher preoperative
class, which reflected how medical status influenced the deci-
sion between simultaneous and staged bilateral THA.

The patients in the simultaneous group were much
younger (P < 0.001) and the group had more males
(P < 0.001). However, body mass index values were similar
between the two groups (P = 0.646, Table 1).

Medical Complications
There were no statistically significant differences between the
simultaneous THA and staged THA groups for medical
complications of all systems, PE, and DVT (Table 2).

Fifteen patients in the simultaneous group had postop-
erative cardiovascular complications such as myocardial
infarction, cardiac arrhythmia, unstable angina, and cardiac
failure, whereas 10 patients in the staged group had such
complications. After surgery, 17 patients in the simultaneous
group and 8 patients in the staged group developed pulmo-
nary infection, pleural effusion, or respiratory failure. A total
of 6 patients in the simultaneous group and 4 patients in the
staged group had strokes.

TABLE 1 Patient demographics

Parameters Simultaneous group Staged group P-value

Number of patients (hips) 863 (1726) 282 (564)
Age (years)* 49 (41–56) 52.5 (44.75–60) <0.001
Sex† <0.001
Male 604 (70.0) 152 (53.9)
Female 259 (30.0) 130 (46.1)

BMI (kg/m2)* 24.69 (22.68–27.17) 24.79 (22.34–27.34) 0.646
ASA classification† 0.064
1 265 (30.7) 76 (27.0)
2 589 (68.2) 194 (68.8)
3 9 (1.0) 12 (4.3)

Diagnosis† 0.006
AVN 580 (67.2) 158 (56.0)
OA 219 (25.4) 101 (35.8)
AS 53 (6.1) 19 (6.7)
RA 11 (1.3) 4 (1.4)

*Continuous variables which are not normally distributed and presented as medians with interquartile ranges in parentheses.; †Categorical variables which are
presented as frequency with percent in parentheses.; AS, ankylosing spondylitis; ASA, American Society of Anesthesiologists; AVN, avascular necrosis; BMI, body
mass index; OA, osteoarthritis; RA, rheumatoid arthritis
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After surgery in the simultaneous group, 3 patients
developed gastric bleeding, and 1 patient had a cerebral
infarction and developed a pulmonary infection. In the
staged group, 1 patient had gastric bleeding after surgery.
When these major medical complications are combined, the
patients in the staged group have a higher rate than the
patients in the simultaneous group (23 patients vs 41 patients;
P = 0.031). However, if PE and DVT are added to major
medical complications, there is no statistically significant dif-
ference between groups (78 patients in the simultaneous
group vs 33 patients in the staged group; P = 0.189). There is
also no statistically significant difference between groups for
minor medical complications (44 patients in the simulta-
neous group vs 16 patients in the staged group; P = 0.707).

Surgical Complications
Superficial infection was the most common surgical compli-
cation and occurred more often in the staged group (0.6% vs
1.6%, P = 0.034). The situation was the same for postopera-
tive dislocation (P = 0.049). There was no statistically signifi-
cant difference between groups for rates of deep infection
(0.2% vs 0.2%, P = 1.000), hematoma (P = 0.246), or nerve
palsy (P = 1.000). When these surgical complications are
considered together, patients who underwent staged bilateral
THA had higher rates of surgical complications than did
patients who underwent simultaneous bilateral THA
(P = 0.005, Table 2).

Readmission, Cumulative Transfusion and Length
of Stay
There was no statistical difference between groups regarding
readmission rates (1.6 vs 1.8, P = 1.000, Table 2). However,
patients in the simultaneous group received more cumulative
blood transfusions than patients in the staged group (median
[interquartile range]: 4 [4–6] vs 4 [0–6.5]; P < 0.001). How-
ever, their LOS was shorter than the LOS for patients in the
staged group (median [interquartile range]: 11 [8–14] vs
20 [16–24]; P < 0.001).

Interval Time between Stages of Bilateral Total Hip
Arthroplasty
In the staged bilateral THA group, 57 patients underwent
the second THA within 30 days after the first THA, 49 did
so at a point between 30 and 90 days afterward, and the
remaining 176 did so more than 90 days after the first THA
(Table 3). There were no significant differences among these
three groups with regard to major medical complications
(with or without venous thromboembolism [VTE]), minor
medical complications, surgical complications, readmissions,
or LOS. However, patients in the staged group who under-
went the second THA within 30 days of the first THA
required more transfusions than did patients in the other
two groups (median [interquartile]: 6 [2–8] vs 2 [0–6],
P = 0.01; 6 [2–8] vs 2 [0–6], P < 0.001), but there was no sig-
nificant difference in cumulative transfusions between the

TABLE 2 Perioperative and postoperative complications

Parameters Simultaneous group Staged group P-value

Number of patients (hips) 863(1726) 282 (564)
Number of medical complications*
Cardiovascular 15 (1.7) 10 (3.5) 0.071
Pulmonary 17 (2.0) 8 (2.8) 0.387
Neurological 6 (0.7) 4 (1.4) 0.445
Digestive 23 (2.7) 10 (3.5) 0.443
Urological 13 (1.5) 2 (0.7) 0.471
PE 2 (0.2) 2 (0.7) 0.255
DVT 42 (4.9) 15 (5.3) 0.762
Miscellaneous 13 (1.5) 6 (2.1) 0.660

Number of major medical complications without
VTE*

41 (4.8) 23 (8.2) 0.031

Number of major medical complications including
VTE*

78 (9.0) 33 (11.7) 0.189

Number of minor medical complications* 44 (5.1) 16 (5.7) 0.707
Number of surgical complication*
Superficial infection 11 (0.6) 9 (1.6) 0.034
Deep infection 3 (0.2) 1 (0.2) 1.000
Hematoma 0 (0) 1 (0.2) 0.246
Nerve palsy 1 (0.1) 0 (0) 1.000
Dislocation 1 (0.1) 3 (0.5) 0.049
Number of total surgical complications* 16 (0.9) 14 (2.5) 0.005
Number of readmissions* 14 (1.6) 5 (1.8) 1.000

Cumulative number of transfusions (units)† 4 (4–6) 4 (0–6.5) <0.001
LOS (days)† 11 (8–14) 20 (16–24) <0.001

*Categorical variables which are presented as frequency with percent in parentheses.; †Continuous variables which are not normally distributed and presented as
medians with interquartile ranges in parentheses.; DVT, deep venous thrombosis; LOS, length of stay; PE, pulmonary embolism; VTE; venous thromboembolism
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patients who underwent the second THA at a point between
30 and 90 days and those who underwent the second proce-
dure after more than 90 days (median [interquartile range]:
2 [0–6] vs 2 [0–6], P = 0.999).

Discussion

The safety of bilateral THA has not been conclusively
proven. Previous studies8,16–18 raised concerns about sys-

temic complications in simultaneous bilateral surgery. Other
studies6,11 showed that systemic complications of simulta-
neous surgery were similar to those of unilateral THA. In
staged bilateral THA, the cumulative complications of two
separate procedures could be higher. However, simultaneous
bilateral THA means more blood loss and surgical time for
one procedure8,18,19, which increases the risks. A meta-analy-
sis15 came out in favor of simultaneous bilateral THA
because of reported lower rates of major systemic complica-
tions, but the data were highly heterogeneous, with only one
study included that listed death as a major systemic
complication7.

In contrast, our study compared systemic and surgical
complications, transfusion rates, readmission rates, and LOS
between simultaneous and staged bilateral THA. Although
there have been studies with data drawn from large
registries20–22, our study focused on the largest number of
cases reported thus far from one center. Analysis of the data
for our population showed that with careful selection of
patients, simultaneous bilateral THA can result in fewer
major medical complications, fewer surgical complications,
and shorter hospital stays than for staged bilateral THA,
although it can result in a higher transfusion rate.

Medical Complications
Aghayev et al.10 reported that the incidence of postoperative
systemic complications was 7.5% to 10.8% in bilateral THA.
However, our study showed a slightly higher rate of 14.1%.
We found several reasons why our incidence was higher.
First, we performed rigorous checks for VTE postoperatively,
and our patients had higher incidences of PE and DVT.

Second, our study population consisted of patients from a
single hospital database. Third, the indications for hip
arthroplasty in our study were different from those in the
West (USA), and we had a higher proportion of patients
with ankylosing spondylitis and rheumatoid arthritis than
other studies did. Choi et al.23 showed that these patients are
at higher risk of developing VTE after total joint
arthroplasty. Despite those differences, we believed that our
data were representative and were suitable for a comparison
of simultaneous versus staged bilateral THA.

Our surgical team, which included an orthopaedic sur-
geon and an anesthesiologist, chose staged instead of simul-
taneous bilateral THA mostly in cases in which there was
concern about the possibility of major systemic complica-
tions, such as cardiovascular failure, pulmonary failure, or
stroke. Interestingly, we found no significant difference
between our staged group and the simultaneous group in risk
for different systems. However, our cumulative results
showed that the incidence of major systemic complications
(no VTE) was lower in the simultaneous group, similar to
the findings in a previous study10. Resouli et al.7 also found
that postoperative mortality and complication rates were
lower for simultaneous bilateral THA than for staged bilat-
eral THA. The reason for this could have been that the
patients undergoing staged THA had more comorbidities. In
addition, in our study, patients in the staged THA group
were older and had a higher ASA classification than those in
the simultaneous THA group. Inneh et al.24 found that older
patients or patients with a higher ASA classification had
more major complications. Another reason patients in the
staged group had higher complication rates may be that their
physical status had not returned to preoperative levels before
they underwent the second procedure. Lalmohamed et al.25

reported that cardiovascular risk can increase even 6 weeks
after surgery.

Surgical Complications
We also found that the rate of postoperative surgical compli-
cations was higher in the staged group than in the

TABLE 3 Intervals between stages of bilateral total hip arthroplasty

Parameters

Staged group (282 cases)

P-value≤30 days (57 cases) 30–90 days (49 cases) >90 days (176 cases)

Number of major medical complications without VTE* 4 (7.0) 5 (10.2) 14 (8.0) 0.832
Number of major medical complications including VTE* 7 (12.3) 8 (16.3) 18 (10.2) 0.496
Number of minor medical complications* 3 (5.3) 2 (4.1) 11 (6.3) 0.827
Number of total surgical complications* 4 (7.0) 5 (10.2%) 5 (2.8) 0.098
Number of readmissions* 2 (3.5) 2 (4.1) 1 (0.6) 0.145
Cumulative transfusion (units)† 6 (2–8) 2 (0–6) 2 (0–6) <0.001
LOS (days)† 21 (15–26.5) 19 (14–23) 19 (14–23) 0.213

*Categorical variables which are presented as frequency with percent in parentheses.; †Continuous variables which are not normally distributed and presented as
medians with interquartile ranges in parentheses.; LOS, length of stay; VTE; venous thromboembolism.
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simultaneous group, especially for dislocation and superficial
infection. Parvizi et al.11 established that there was more
wound drainage with staged bilateral THA, just as we found.
Pulido et al.26 reported that increased time in surgery was
related to wound problems. Duchman et al.27 reported that
when surgery ran longer than 120 minutes, the risk of
wound complication increased. They found that with
improvements in surgical technique, autologous blood sal-
vage, and the use of tranexamic acid, most patients undergo-
ing simultaneous bilateral THA required less time in surgery
and had less blood loss than had been the case before those
changes. The higher rate of superficial infection reported for
staged THA may be the cumulative result for the two sepa-
rate procedures.

Previous studies10,20 using registry data showed no sta-
tistical difference in dislocation rates between simultaneous
and staged THA. In our study, however, the staged group
had a higher dislocation rate than the simultaneous group
did. We had a more conservative rehabilitation protocol for
our patients than is used in Western nations (USA). It is
possible that patients in our staged group were more active
after undergoing the second procedure, which could be why
they had more dislocations. Superficial infection and disloca-
tion accounted for most of the surgical complications in the
staged group, for which rates were higher than in the simul-
taneous group. This finding reminds us that we should use a
different rehabilitation protocol for patients undergoing
staged THA.

Readmission, Cumulative Transfusion and Length
of Stay
In our study, cumulative transfusion volume was lower but
LOS was longer in the staged group than in the simulta-
neous group. Some previous studies16,17 showed that trans-
fusion volume was lower in staged bilateral THA, as we
found. However, another study11 showed that patients in
staged groups had higher transfusion volumes than did
simultaneous groups. Although patients in our simulta-
neous bilateral group were younger and were more often
male than the patients in our staged group, the staged
group underwent two separate procedures with an interval
between them that could have allowed for better recovery
after the first procedure. We believe that this was why
transfusion volume was lower in our staged group. As
researchers established in previous studies7,8,13,16–18,22,28, we
found that LOS was longer for staged THA, which is not
surprising, given that two separate recovery and rehabilita-
tion periods are involved.

Interval Time Between Stages of Bilateral Total Hip
Arthroplasty
Garland et al.21 reported that there was no difference in
mortality regardless of the length of interval between
stages of bilateral THA. Only one study10 has been

reported that focused on postoperative systemic complica-
tions for different intervals between stages. However, those
researchers separated patients into only two groups:
≤6 months and >6 months. Although their data showed
that patients who had an interval of >6 months had more
complications, they did not provide any reasons because
their data was from a registry. Our study showed that
patients who underwent the second THA within 30 days
had a higher transfusion volume, which could have
occurred because those patients had insufficient time after
the first procedure to recover from blood loss. However,
we found no significant difference between various inter-
vals for medical or surgical complications, readmission
rate, or LOS. Thus, it is possible that long intervals
between procedures are unnecessary for patients who are
good candidates for staged bilateral THA.

Our study had several limitations. First, patients’ selec-
tion of simultaneous versus staged bilateral THA was based
on the opinion of the medical team and on patients’ wishes.
Patients in the simultaneous group were younger, and more
members of that group than of the other group were men,
which could have been confounding factors. However, this
kind of study is difficult to conduct prospectively because of
ethics. With the largest cohort reported on so far, our find-
ings may provide some helpful guidance for surgeons in
choosing simultaneous versus staged procedures. Second, this
was a retrospective cohort study, which means that some
information could have been missed. However, the informa-
tion was prospectively collected and checked carefully. Third,
the procedures were performed by several different surgeons,
which could have resulted in varying outcomes. However, all
of the surgeons were trained in our hospital, and, thus, we
believe that their clinical experience levels are similar for pri-
mary THA. Finally, because of the different time intervals
used for staged bilateral THA, the number of patients in that
group was limited. Even though we found no differences
regarding outcomes for the various intervals, the small num-
ber of patients means that type II errors might have
occurred. Additional research is required to confirm our
findings.

Conclusion
With careful patient assessment and selection, simultaneous
bilateral THA is safe, resulting in fewer surgical and major
medical complications than for staged bilateral THA. How-
ever, if the interval between procedures is <30 days, the
cumulative transfusion rate for simultaneous bilateral THA
is higher.
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