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Abstract

We conducted a study to compare 90-day
outcomes of patients who underwent
simultaneous bilateral total hip arthroplas-
ties (THAs) through the direct anterior (DA)
approach (n = 19 patients) or the posteri-
or approach (n =21) over a 2-year period
(2012-2014).

Compared with patients in the posterior
group, patients in the DA group had longer
operative times (153 vs 106 min; P<.001)
and longer anesthesia times (257 vs 221 min;
P=.007) but were more likely to be dis-

itating disease that is reliably treated with

total hip arthroplasty (THA)." Up to 35% of
patients who undergo THA eventually require
contralateral THA.?® In patients who present with
advanced bilateral disease and undergo unilateral
THA, the risk of ultimately requiring a contralateral
procedure is as high as 97%.%¢ In patients with
bilateral hip disease, function is not fully optimized
until both hips have been replaced, particularly in
the setting of fixed flexion contractures.”® Natural-
ly, there has been some interest in simultaneous
bilateral THAs for select patients.

The potential benefits of bilateral THAs over
staged procedures include faster overall rehabil-
itation, exposure to a single anesthetic, reduced
hospital length of stay (LOS), and cost savings.'"?
However, opinion on recommending bilateral THAs
is mixed. Although bilateral procedures historically

E nd-stage osteoarthritis of the hip is a debil-

charged home (100.0% vs 71.4%; P=.02). DA
THA was associated with a larger amount of
intraoperative blood salvage

(1.4 vs 0.5 unit; P=.003), but the groups

had similar postoperative hemoglobin levels
(10.6 vs 10.3 g/dL; P=.49) and allogenic
blood transfusion rates (0% vs 14.3%;
P=.23).

Simultaneous bilateral THAs can be safely
performed through either the DA approach
or the posterior approach. Outcomes at 90
days are similar.

have been fraught with perioperative complica-
tions,®" advances in surgical and anesthetic tech-
niques have led to improved outcomes.' Whether
surgical approach is a factor in these outcomes is
unclear.

The popularity of the direct anterior (DA)
approach for THA has increased in recent years.'®
Although the relative advantages of various ap-
proaches remain in debate, one potential benefit
of the DA approach is supine positioning, which
allows simultaneous bilateral THAs to be per
formed without the need for repositioning before
proceeding with the contralateral side. However,
simultaneous bilateral THAs performed through
the DA approach and those performed through
other surgical approaches are lacking in compara-
tive outcomes data.V”

In this study, we evaluated operative times,
transfusion requirements, hospital discharge data,
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and 90-day complication rates in patients who had
simultaneous bilateral THAs through either the DA
approach or the posterior approach.

Methods
Study Design
This single-center study was conducted at the
Mayo Clinic in Rochester, Minnesota. After obtain-
ing approval from our Institutional Review Board,
we performed a retrospective cohort analysis. We
used our institution’s total joint registry to identify
all patients who underwent simultaneous bilateral
THAs through either the DA approach or the poste-
rior approach. The first bilateral THAs to use the DA
approach at our institution were performed in 2012.
To ensure that the DA and posterior groups’ periop-
erative management would be similar, we included
only cases performed between 2012 and 2014.
There were 19 patients in the DA group and 21
in the posterior group. The groups were similar in
mean age (54 vs 54 years; P = .90), sex (73% vs
57% males; P = .33), body mass index (BMI; 25 vs
28 kg/m?; P = .38), preoperative hemoglobin level
(14.3 vs 14.0 g/dL; P = .37), preoperative diagnosis
(71.1% vs 78.6% degenerative joint disease; P =
.75), and American Society of Anesthesiologists
(ASA) score (1.9 vs 2.0; P = .63) (Table 1). All pa-
tients had clinical follow-up of at least 90 days.

Patient Care
All cases were performed by 1 of 3 dedicated
arthroplasty surgeons (Dr. Taunton, Dr. Sierra, Dr.

Table 1. Demographics

Direct Anterior Versus Posterior Simultaneous Bilateral Total Hip Arthroplasties

Trousdale). Dr. Taunton exclusively uses the DA ap-
proach, and Dr. Sierra and Dr. Trousdale exclusively
use the posterior approach. Patients in both groups
received preoperative medical clearance and at-
tended the same preoperative education class.

Patients in the DA group were positioned supine
on an orthopedic table that allows hyperextension
and adduction of the operative leg. Both hips were
prepared and draped simultaneously. The most
symptomatic hip was operated on first, with a ster
ile drape covering the contralateral hip. Between
hips, fluoroscopy was moved to the other side of
the operative suite, but no changes in positioning
or preparation were necessary. A deep drain was
placed on each side, and then was removed the
morning of postoperative day 1. The same set of
instruments was used on both sides.

Patients in the posterior group were positioned
lateral on a regular operative table with hip rests.
The most symptomatic hip was operated on first.
After wound closure and dressing application, the
patient was flipped to allow access to the contra-
lateral hip and was prepared and draped again. The
same instruments were used on each side. Drains
were not used.

All patients received the same comprehensive
multimodal pain management, which combined
general and epidural anesthesia (remaining in place
until postoperative day 2) and included an oral pain
regimen of scheduled acetaminophen and as-need-
ed tramadol and oxycodone. In all cases, intraop-
erative blood salvage and intravenous tranexamic
acid (1 g at time of incision on
first hip, 1 g at wound closure
on second hip) were used.

Approach

Preoperative autologous blood
donation was not used. For

Demographic Direct Anterior Posterior P deep vein thrombosis prophy-
Male sex, n (%) 14 (73.4%) 12 (57.1%) 33 laxis, patients were treated with
....................................................................................................................... bilateral Sequentia| Compression
Mean age (range), y 53.8 (31-70) 54.2 (40-69) 90 devices while hospita“zed, but
Mean BMI (range), kg/m? 25.4 (17-35) 27.6 (20-38) 38 chemoprophylaxis was different
....................................................................................................................... between groups. Patients in the
Mean ASA score (range) 1.9 (1-3) 2.0(1-3) 63 DA group received prophylactic
................... o e e et heparin for
Mean preoperative hemoglobin level (range). o/dL. | 14.3(10.916.8)  MOMIIO4 37 10 days, followed by twice-daily
Diagnosis, n (%) 75 aspirin (325 mg) for 4 weeks.
Osteoarthritis 27 (71.1%) 33 (78.6%) Patients in the posterior group
Inflammatory arthritis 4 (10.5%) 0(0.0%) received warfarin (goal in-
Advanced dysplasia 2(5.3%) 5(11.9%) ternational normalized ratio,
Avascular necrosis 2 (5.3%) 2 (4.8%) 1.7-2.2) for 3 weeks, followed
Posttraumatic arthritis 3(7.9%) 2 (4.8%)

by twice-daily aspirin (325 mg)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index.
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transfuse allogenic red blood
cells was made by the treating

Table 2. Comparison of Qutcomes

surgeon, based on standardized Approach ...............
hospital protocols, wherein Outcome Direct Anterior Posterior P
patients are transfused for

hemoglobin levels under 70 g/ Mean (SD) operative time, min 163.2 (38.1) 106.2 (38.6) <.001
dL, or for hemoglobin levels less ) <) o estnesia time, min 256.8 (40.4)  221.0(28.0) .007

than 8.0 g/dL in the presence
of persistent symptoms. All pa-
tients received care on an ortho-

pedic specialty floor and were  A10genic blood transfusion required, units (6] oo B
aSS'St?d by the same p_hyS'Cf"”' Salvaged autologous blood received, units 17 12 03
therapists. DisCharge diSPOSIION -«
was coordinated with the same Mean (SD) salvaged autologous blood transfused, units 1.38 (1.19) 0.48 (0.52) 003
group of social workers, s
Mean (SD) hospital length of stay, d 3.10.7 3.5(0.7 31
Two to 3 months after 7 () ..... P’ en gholse LA (....) ................. ( ....) ...............
surgery, patients returned Hospital complications, n (%) 1(5.3%) 3 (14.3%) 61
for rOUtlne eXamInatIOﬂ and ..................................................................................................
radiographs. All patients were  90-day complications, n (%) 000% . resm %
followed up for at least Discharge location, n (%) .02
90 days. Home 19 (100.0%) 15 (71.4%)
[0) [0)
Skilled nursing facility 0(0.0%] 6(28.6%]
Statistical Analysis

All outcomes were analyzed
with appropriate summary
statistics. Chi-square tests or logistic regression
analyses (for categorical outcomes) were used to
compare baseline covariates with perioperative
outcomes, and 2-sample tests or Wilcoxon rank-
sum tests were used to compare outcomes mea-
sured on a continuous scale. Odds ratios (ORs)
with 95% confidence intervals (Cls) were calculat-
ed as appropriate. Operative time was calculated
by adding time from incision to wound closure for
both hips (room turnover time between hips was
not included). Anesthesia time was defined as
total time patients were in the operating room. All
statistical tests were 2-sided, and the threshold for
statistical significance was set at o. = 0.05.

Results

Compared with patients who underwent simul-
taneous bilateral THAs through the posterior
approach, patients who underwent simultaneous
bilateral THAs through the DA approach had longer
mean operative times (153 vs 106 min; P < .001)
and anesthesia times (257 vs 221 min; P = .007).
The 2 groups’ hospital stays were similar in length
(3.1 vs 3.5 days; P =.31), but patients in the DA
group were more likely to be discharged home
(100.0% vs 71.4%; P = .02) (Table 2). Discharge lo-
cation was not associated with sex (OR, 1.08; 95%
Cl, 0.22-5.17; P =.99), age 60 years or older (OR,

www.amjorthopedics.com

Abbreviation: POD-1, postoperative day 1.

0.65; 95% Cl, 0.07-6.41; P =.99), hospital LOS of
4 days or more (OR, 1.05; 95% Cl, 0.17-6.60; P =
.99), BMI of 30 kg/m? or higher (OR, 1.04; 95% ClI,
0.17-6.60; P = .99), or ASA score of 3 (OR, 0.65;
95% Cl, 0.07-6.41; P = .99) (Table 3).

Patients in the DA group were more likely to
have sufficient intraoperative blood salvage for
autologous transfusion (89.5% vs 57.1%; OR, 6.4,
95% Cl, 1.16-34.94; P = .03) (Table 3) and received
more mean units of salvaged autologous blood
(1.4 vs 0.5; P =.003) (Table 2). Allogenic blood was
not given to any patients in the DA group, but 3
patients in the posterior group (14.3%) required
allogenic blood transfusion (P = .23) (Table 2).
Salvaged autologous and allogenic blood transfu-
sion was not associated with sex, age 60 years or
older, or hospital LOS of 4 days or more (Table 3).
The groups’ mean hemoglobin levels, measured
the morning of postoperative day 1, were similar:
10.6 g/dL (range, 8.5-12.4 g/dL) for the DA group
and 10.3 g/dL (range 8.6-12.3 g/dL) for the posteri-
or group (Table 2).

In-hospital complications were uncommon in
both groups (5% vs 14%; P = .61) (Table 2). One
patient in the posterior group sustained a unilateral
dislocation the day of surgery, and closed reduc-
tion was required; other complications (1 ileus,

2 tachyarrhythmias) did not require intervention.
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Table 3. Analysis of Risk Factors for Various Outcomes

Salvaged Allogenic Discharge to
Autologous Blood Blood Transfusion Skilled Nursing Facility

Risk Factor OR (95% Cl) P OR (95% ClI) P OR (95% ClI) P
Direct anterior group 6.38 (1.16-34.94) .03 N/A N/A N/A N/A
(vs posterolateral group)

pgess0y 036(008174) 23 18100152264 99 065(007-64) 99
B,v” 230 kg/mz ............................... 1 40 (030649) ......... 73 ............... N/A ............... N/A ......... 104(017660) .......... 99 -
Malesex 31500751339 15 024002292 54 1080022517 99
ASA Score3 ................................... 180 (035928) ......... 66 ............... N/A ............... N/A ......... 065(007641) .......... 99 -
Operative time: 2120 min 2860681208 17 NA NA 0380003458 58
Hospital lngth of stay: >4d 219(052923) 45  473(0395770) 24 105(017660) 99

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; Cl, confidence interval; N/A, not applicable; OR, odds ratio.

Ninety-day complications were also rare; 1 patient
in the posterior group developed a hematoma with
wound drainage, and this was successfully man-
aged conservatively. There were no reoperations or
readmissions in either group (Table 2).

Discussion

Although bilateral procedures account for less
than 1% of THAs in the United States," debate
about their role in patients with severe bilateral

hip disease continues. The potential benefits of a
single episode of care must be weighed against
the slightly increased risk for systemic complica-
tions.”®'® Recent innovations in perioperative man-
agement have been shown to minimize complica-
tions, " but it is unclear whether surgical approach
affects perioperative outcomes. Our goals in this
study were to evaluate operative times, transfu-
sion requirements, hospital discharge data, and 90-
day complication rates in patients who underwent
simultaneous bilateral THAs through either the DA
approach or the posterior approach.

Patients in our DA group had longer operative
and anesthesia times. Other studies have found
longer operative times for the DA approach relative
to the posterior approach in unilateral THAs."™ One
potential benefit of the DA approach in the setting
of simultaneous bilateral THAs is the ability to
prepare and drape both sides before surgery and
thereby keep the interruption between hips to a
minimum. In the present study, however, time
saved during turnover between hips was overshad-
owed by the time added for each THA.

E376 The American Journal of Orthopedics® September/October 2016

Although it was uncommon for complications
to occur within 90 days after surgery in this studly,
many patients are needed to fully investigate these
rare occurrences. Because of inherent selection
bias, these risks are difficult to directly compare
in patients who undergo unilateral procedures.
Although small studies have failed to clarify the
issue,”'%?0 a recent review of the almost 20,000
bilateral THA cases in the US Nationwide Inpatient
Sample database found that bilateral (vs unilateral)
THAs were associated with increased risk of local
and systemic complications.” Therefore, bilateral
THAs should be reserved for select cases, with at-
tention given to excluding patients with preexisting
cardiopulmonary disease and providing appropriate
preoperative counseling.

Most studies have reported a higher transfusion
rate in bilateral THAs relative to staged proce-
dures.”?*2 Allogenic blood transfusion leads to
immune suppression, coagulopathy, and other sys-
temic effects in general, and has been specifically
associated with infection in patients who undergo
total joint arthroplasty.?*?° Parvizi and colleagues™
reported reduced blood loss and fewer blood
transfusions in patients who had simultaneous
bilateral THAs through the DA approach, compared
with the direct lateral approach. Patients in our
DA group received more salvaged autologous
blood, which we suppose was a function of longer
operative times. However, postoperative hemo-
globin levels and allogenic blood transfusion rates
were statistically similar between the 2 groups.

It is important to consider the increased risk of

www.amjorthopedics.com



required allogenic blood transfusion associated
with simultaneous bilateral THAs, but it is not fully
clear if this risk is lower in THAs performed through
the DA approach relative to other approaches. In
our experience, the required transfusion risk is
limited in DA and posterior approaches with use

of contemporary perioperative blood management
strategies.

Although hospital LOS is longer with simulta-
neous bilateral THAs than with unilateral THASs,
historically it is shorter than the combined LOS of
staged bilateral THAs.?° Patients in our study had a
relatively short LOS after bilateral THAs, and there
was no difference in LOS between groups. How-
ever, patients were more likely to be discharged
home after bilateral THAs through the DA approach
vs the posterior approach. Although discharge
location was not affected by age, sex, ASA score,
or LOS, unrecognized social factors unrelated to
surgical approach likely influenced this finding.

This study should be interpreted in light of
important limitations. Foremost, although data
were prospectively collected, we examined them
retrospectively. Thus, it is possible there may be
unaccounted for differences between our DA
and posterior THA groups. For example, the DA
and posterior approaches were used by different
surgeons with differing experience, technique,
and preferences, all of which could have affected
outcomes. Furthermore, our sample was relatively
small (simultaneous bilateral THAs are performed
relatively infrequently). Last, although anesthesia,
pain management, blood conservation, and phys-
ical therapy were similar for the 2 groups, there
was no standardized protocol for determining
eligibility for simultaneous bilateral THAs.

In conclusion, we found that simultaneous
bilateral THAs can be safely performed through
either the DA approach or the posterior approach.
Although the transition between hips is shorter
with the DA approach, this time savings is over
shadowed by the increased duration of each proce-
dure. Transfusion rates are low in both groups, and
in-hospital and 90-day complications are quite rare.
Furthermore, patients can routinely be discharged
home without elevating readmission rates. We
will continue to perform simultaneous bilateral
THAs through the DA approach or the posterior
approach, according to surgeon preference.
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