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ARTICLE INFO ABSTRACT

Keywords: Background: One-stage, bilateral, short-stem total hip arthroplasty (1B-ssTHA) represents an alternative to staged,
One-stage bilateral unilateral, short-stem total hip arthroplasty (U-ssTHA); however, the safety and reliability of 1B-ssTHA remain
Short-stem unknown. The objective of the present study was to compare the functional outcomes, complications, and
](;(;tsll_n};sp arthroplasty mortality rates between 1B-ssTHA and U-ssTHA at mid-term.

Methods: A retrospective, matched-pair study was performed, including 216 short stems implanted in 162 pa-
tients. Among the study population, 54 patients were treated with 1B-ssTHA. Patients were matched by gender,
age, body mass index (BMI), and American Society of Anesthesiologists (ASA) classification. A total of 46 full
matches could be accomplished. The mean follow-up time for the 1B-ssTHA group was 61.7 months (standard
deviation [SD] 6.2 months), compared with was 63.4 months (SD 8.0 months) for the U-ssTHA group. Mortality,
complication, and revision rates were documented. For clinical examinations, the visual analogue scale (VAS)
was used to evaluate satisfaction, rest pain, and load pain, and the Harris Hip Score (HHS) was determined.
Results: No surgery-related deaths were observed. At mid-term, none of the 1B-ssTHA patients required stem
revision. The rate of complications for both groups was low. The mean drop in haemoglobin measured in the 1B-
ssTHA group was 4.42 mg/dl, compared with 3.18 mg/dl in the U-ssTHA group. The mean HHS in the 1B-ssTHA
group was 98.3 points (SD 2.80), whereas, in the U-ssTHA group, the mean HHS was 97.9 points (SD 3.44) (p =
0.478). Satisfaction rates were significantly higher in the 1B-ssTHA group (p = 0.04) than in the U-ssTHA group,
whereas no significant differences were found for pain at rest and pain at load (p = 0.56 and p = 0.26,
respectively).

Conclusion: Our findings indicate that 1B-ssTHA is an effective and beneficial procedure for a select population.
Mortality, complications, implant survival, and clinical outcomes were comparable to those for a matched group
with unilateral osteoarthritis treated with U-ssTHA. However, an increase in blood loss must be acknowledged
for the 1B-ssTHA procedure.

Matched-pair

1. Introduction

One-stage, bilateral, short-stem THA (1B-ssTHA) represents an
alternative to staged, unilateral, short-stem THA (U-ssTHA). However,
the safety and reliability of 1B-ssTHA remain unknown. One-stage,
bilateral THA (1B-THA) is a common and well-assessed procedure per-
formed in North America’? but is rarely used in Europe, with little data
available.>*
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Although some authors have reported an increased complication risk
associated with 1B-THA,””’ others have found no additional risk
compared with staged THA."® A slightly higher implant revision risk
was identified in the Swedish hip arthroplasty register for 1B-THA pa-
tients compared with unilateral THA patients.” Most authors agree that
proper patient selection is necessary for 1B-THA, especially patients
with low American Society of Anesthesiologists (ASA) scores (Grades I
and I1).'%!!
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To ensure procedural safety, short operation time, low blood loss,
and distinct muscle-sparing techniques should be pursued when per-
forming 1B-THA.'? In addition to the use of minimally invasive surgeries
(MIS) that reduce soft-tissue damage, contemporary short stems have
become increasingly popular.'>'® Short stems represent an alternative
to conventional stems, preserving bone and soft-tissue, and favourable
functional outcomes for short stems have been observed at mid-term
stages.'>'* Operation times and blood loss may be reduced to low
levels.'>!* However, long-term results for short stems remain scarce.

To date, very little data is available on 1B-THA using short
stems.'>!*

The present study performed a comparison of 1B-ssTHA and U-ssTHA
to analyse (1) mortality, (2) implant survival, (3) complication rates,
and (4) clinical outcomes at mid-term follow-up. The hypothesis was
that for a select population, 1B-ssTHA would show equivalent rates and
comparable results for all four evaluated metrics compared with U-
ssTHA.

2. Methods

This study was a retrospective single-centre matched-pair analysis.
We identified 54 patients (Fig. 1) who underwent 1B-ssTHA between
2010 and 2012. For improved comparability, each patient was matched
with a patient who experienced the same unilateral procedure during
the same time period. Patients were matched by gender, age at the time
of operation, body mass index (BMI), and ASA classification. If more
than two controls were identified who matched all four parameters, we
used the control with the date of birth closest to that of the case. A total
of 46 complete matches were identified (Fig. 1).

All procedures were performed in accordance with the Declaration of
Helsinki. Ethical approval was obtained from the Freiburg Ethics Review
Board (FEKI 010/2071), and all patients gave permission to participate
in the study.

The inclusion criteria for 1B-ssTHA were bilateral osteoarthritis
diagnosis and the absence of severe neurological and cardiovascular
diseases. Patients older than 80 years were not considered for 1B-ssTHA.
The indication in all cases was primary or secondary osteoarthritis.

The mean age of the 1B-ssTHA group was 63.4 years (range:
43.3-76.8 years), compared with was 63.1 years (range: 40.1-79.4
years) (Table 1) for the U-ssTHA group. The mean follow-up time for the
1B-ssTHA group was 61.7 months (standard deviation [SD]: 6.2
months), compared with 63.4 months (SD: 8.0 months) for the U-ssTHA
group (Table 1).

The short stem optimys (Mathys Ltd., Bettlach, Switzerland) was
implanted in all cases (Fig. 2). The optimys is a calcar-guided and bone-
preserving prosthesis with multiple alignment possibilities. The short-
stem philosophy relies on pronounced bone contact at the calcar and
the distal lateral cortex. Thus, three-point anchoring is attempted, and in
some cases, a fit and fill in the proximal diaphysis is possible.'® The short
stems were combined with two different cementless cups [RM Pressfit
vitamys (Mathys Ltd., Bettlach, Switzerland) or Fitmore cup (Zimmer,
Warsaw, USA)] using a highly crosslinked polyethene.

54 1B-ssTHA
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Table 1
Patient demographics.
1B-ssTHA U-ssTHA p-
value
Number of patients (n) (hips) 46 (92) 46 (46)
Mean age at operation (years) 63.4 63.1 0.76
(range) (43.3-76.8) (40.1-79.4)
Gender (n) 22 (47.8) 22 (47.8)
Female 24 (52.2) 24 (52.2)
Male
Mean BMI (kg/m2) (SD) 27.5 (4.6) 27.8 (5.3) 0.48
Mean follow-up (years) (range) 61.7 63.4 0.23
(37.8-75.4) (30.9-81.2)
Diagnosis (n) (%) 45 (97.8) 41 (89.1)
Primary osteoarthrosis 0 (0) 1(2.2)
Secondary osteoarthrosis 1(2.2) 4(8.7)
Necrosis
ASA (n) (%) 1(2.1) 1(2.1)
Grade 1 40 (87.0) 40 (87.0)
Grade 2 5(10.9) 5(10.9)
Grade 3

All surgeries were performed using a minimally invasive antero-
lateral approach with standardised surgical techniques.'® Postoperative,
full-weight bearing was allowed.

During clinical examinations, the Harris Hip Score (HHS) was
determined, and the visual analogue scale (VAS) was used to evaluate
satisfaction, rest pain, and load pain.

2.1. Power analysis

To calculate the sample size, we used the HHS as the primary
outcome (range: 0-100 points), with medium effect size, and a minimal
clinically important difference (MCID) was determined to equal 10
points.'” The type I error (2-sided) equalled 0.05. Given a power of 80%,
36 patients were required for each group. To account for predicted loss
to follow-up, we aimed to identify at least 40 matched patients for each
group.

2.2. Statistical analysis

Statistical analysis was performed using SAS, version 9.4 (SAS
Institute Inc., Cary, NC, USA). Descriptive statistics included the mean,
SD, and range. Differences among matched patients were evaluated
using paired t-tests, and Wilcoxon signed-rank tests were used for non-
normal data. For bilateral patients, the mean values of the respective
two pairings were used to this end. The level of significance was set at p
= 0.05 (two-sided) for all tests.

3. Results
The present study included 46 matched pairs, corresponding to 92

patients and 138 hips (Fig. 1).
Three patients in the 1B-ssTHA group were deceased, with the

8 no matches

| 46 1B-ssTHA matches

216 THA
162 patients

108 U-ssTHA

T 46 U-ssTHA matches

62 no matches

Fig. 1. Study flowchart of follow-up. (THA: Total hip arthroplasty; 1B-ssTHA: One-stage, bilateral, short-stem THA; U-ssTHA: Unilateral, short-stem THA).
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Fig. 2. Anteroposterior radiograph of one-stage, bilateral, short-stem total hip arthroplasty (optimys, Mathys Ltd. Bettlach, Switzerland).

investigated implants in situ. The causes of death in all three cases were
unrelated to the surgical procedure and occurred beyond the first
postoperative year. To date, no deaths have been reported in the U-
ssTHA group.

The intraoperative and postoperative complications are documented
in Table 2. In the 1B-ssTHA group, one patient experienced an intra-
operative avulsion fracture of the greater trochanter on one side,
without clinical dysfunction and requiring no therapy. One case of deep
vein thrombosis (DVT) was reported, despite regular medical prophy-
laxis, which was treated successfully. A prolonged seroma was docu-
mented in one case on both sides. No periprosthetic infection occurred in
the 1B-ssTHA group, and no patients required revision surgery. In the U-
ssTHA group, one patient required revision due to an early, deep, peri-
prosthetic infection; the patient received head and inlay changes
without further consequences.

The mean haemoglobin drop was 4.42 mg/dl in the 1B-ssTHA group.
Seven patients (13%) in the 1B-ssTHA group required at least one blood
transfusion. In the U-ssTHA group, the mean haemoglobin drop was
3.18 mg/dl which was significantly less from that for the 1B-ssTHA
group (p < 0.001), and no patients required blood transfusions. The
postoperative day one haemoglobin values were 8.95 mg/dl (range:
6.10-11.80 mg/dl) in the 1B-ssTHA group and 10.59 mg/dl (range:
6.90-13.30 mg/dl) in the U-ssTHA group (p < 0.001; Fig. 3).

Before surgery, the HHS in the 1B-ssTHA group was rated at an
average of 44.93 points (range: 18.00-78.50 points), whereas at mid-
term, the mean HHS was 98.27 points (range: 90.00-100.00 points).
In the U-ssTHA group, the mean HHS at baseline was 50.17 points
(range: 13.00-88.00 points), whereas at mid-term, the mean HHS

Table 2
Complications.

Parameters 1B-ssTHA U-ssTHA

Numer of patients (n) (hips)

Number of medical complications (n)
- DVT

- Haematoma/Seroma

- Fracture (greater trochanter)

- Periprosthetic Infection

46 (92) 46 (46)

o= N U
= O O o
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increased to 97.91 points (range: 83.00-100.00 points). The mean dif-
ference in HHS between groups at the last follow-up was 0.50 points
(range: —10.00-17.00), which was not significant (p = 0.478, Fig. 4).

The VAS-assessed pain and satisfaction scores are summarised in
Table 3. A significant difference in satisfaction was observed between
groups in favour of the 1B-ssTHA group (p = 0.037). In addition, the 1B-
ssTHA group showed lower rest and load pain values, although these did
not differ significantly from those in the U-ssTHA group (Table 3).

4. Discussion

The objective of this study was to compare the mid-term outcomes of
1B-ssTHA patients with those of U-ssTHA patients. The 1B-ssTHA pro-
cedure was not associated with a higher complication rate than the U-
ssTHA procedure. To date, none of the 1B-ssTHA patients have required
revision surgery. The clinical outcomes and patient satisfaction for both
groups were comparable, with slightly better results for the 1B-ssTHA
group. As expected, blood loss increased significantly during 1B-ssTHA.

On the one hand, 1B-THA may provide many obvious advantages,
including limiting surgery, anaesthesia, hospitalisation, and rehabilita-
tion to a single occurrence. On the other hand, the primary concern
regarding 1B-THA is the complication rate. Numerous previous studies
comparing 1B-THA with unilateral THA have reported an increased risk
of complications associated with 1B-THA.>>’ For example, Berend
et al.” compared 450 one-stage bilateral cases with 450 unilateral cases
and found a higher pulmonary embolism rate in the bilateral group and
a higher death rate, with seven deaths compared with three deaths in the
unilateral group. However, this difference was not significant. Swanson
et al.” retrospectively analysed 400 1B-THA patients matched with 400
unilateral THA patients and observed an increased rate of minor com-
plications in the bilateral group, such as electrolyte disturbance, urinary
tract infection, and rash, and a trend toward increased major compli-
cation incidence, including myocardial infarction, pulmonary embo-
lism, and fat embolism syndrome. No deaths were observed for either
group. In an investigation of a nationwide inpatient sample from 2002 to
2010, including 2216257 THAs and 14798 1B-THAs, Rasouli et al.®
found a significantly increased risk of systemic but not local complica-
tions for 1B-THA compared with unilateral THA. However, no
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U-ssTHA

® preOP A postOP

Fig. 3. Boxplot of haemoglobin values (mg/dl).

significant difference in risk was found between staged unilateral THA
and 1B-THA.”

In contrast, some investigations did not detect any safety disadvan-
tages for 1B-THA. Using data from a Canadian national database, a
recent study found no differences in major complications or readmission
rates for 1B-THA versus unilateral THA.'® Additionally, 1B-THA did not
increase the 90-day mortality rate compared with unilateral THA."?

A low complication rate was observed for both groups in the present
investigation; however, a slight tendency toward an increased risk of
minor local complications, such as haematoma and seroma, was
observed in the 1B-ssTHA group. One DVT was detected postoperatively;
however, no signs of pulmonary embolism were observed. The peri-
prosthetic infection in the U-ssTHA group was classified as acute and
was treated successfully with surgical debridement and a change of the
head and inlay.

In the 1B-ssTHA group at mid-term follow-up, three deaths were
noted, whereas no patients in the U-ssTHA group are yet deceased. All
patients died due to cancer years after surgery, and no deaths were
considered related to the surgical procedure. Therefore, no difference in
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mortality rates was observed between the two groups.

According to many authors,”>'%!1:?0 the ASA score is a significant
factor that should be considered and may be helpful as a guide for
treatment indication. Because a higher ASA score is associated with
more major complications,”>??> most previous investigations indicated
that the 1B-THA perioperative risk was acceptable for patients with ASA
Grades I or II. A recent study, including 327 patients, compared 1B-THA
with unilateral THA in a selected ASA I and II population.” Similar rates
of mortality, complications, and implant survival were found. Thus,
1B-THA in selected patients is associated with low surgical risk and can
be recommended.

In the present study, the complication rate did not differ between
ASA scores. However, 89.1% of the included patients were classified as
ASA T or II. Although higher ASA scores were not defined as exclusion
criteria, cementless short-stem THA usage led to the careful selection of
optimal patient characteristics. Given a mean patient age of 63.2 years,
relatively young and potentially fit patients were included. Thus, the
influence of the ASA score cannot be determined based on the present
outcomes. However, no complications were observed in patients
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Fig. 4. Boxplot of the harris hip score.

Table 3
Restpain, load pain and satisfaction on visual analog scale (VAS) at last follow
up.

FU Mean SD Min Max p-value
Rest pain (pts)

1B-ssTHA 0.10 0.37 0 2

U-ssTHA 0.16 0.52 0 2

Difference —0.07 0.69 0 2 0.56
Load pain (pts)

1B-ssTHA 0.60 1.00 0 3.5

U-ssTHA 0.89 1.30 0 5

difference -0.37 1.70 0 3.5 0.26
Satisfaction (pts)

1B-ssTHA 9.76 0.76 6 10

U-ssTHA 9.49 0.76 8 10

difference 0.32 0.88 -2 2 0.04
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classified as ASA III.

The clinical results and patient-reported outcomes in both groups
were highly satisfying and in line with previous studies.>*® Post-
operative satisfaction levels appeared to be even more pronounced in
the 1B-ssTHA group, with a significant increase in satisfaction compared
with the U-ssTHA group, possibly because the excellent outcomes for the
treatment of both pathologies in 1B-THA exceeded the patients’
expectations.

No aforementioned studies investigated short-stem THA. Only one
previous report has compared 1B-ssTHA with U-ssTHA. Kutzner et al.?
analysed the migration patterns of 1B-ssTHA compared with U-ssTHA
using “Einzel-Bild-Roentgen-Analyse” (EBRA). This is of particular in-
terest because pronounced subsidence has been associated with subse-
quent failure.?* No differences in the amounts of mean stem subsidence
were found, suggesting that implant fixation in 1B-ssTHA is as safe as
unilateral intervention, despite full-weight bearing on both operated
hips after surgery. The mid-term results of the present investigation
confirm these findings.

The combination of MIS and the features of a rounded stem-design
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has previously been demonstrated to be an encouraging option for
bilateral hip arthritis.'»*° Implantation using the “round-a-corner”
technique protects the greater trochanter region and minimises muscle
damage.'”? The combination of MIS and short stems may facilitate pa-
tients’ rapid mobilisation, which may reduce the thromboembolic
complication rate, except for one DVT.

Additionally, short-stem THA using MIS has been reported to
significantly reduce blood loss and transfusion rates compared with
conventional THA,”® which is advantageous because, in general,
increased blood loss is expected for 1B-THA compared with unilateral
THA. In conventional 1B-THA, numerous previous studies have reported
an increased blood transfusion requirement.*%??> However, using sig-
nificant blood loss and high rates of blood transfusion have been re-
ported even using MIS. Diwanji et al.,”” in 2009, found a high mean
blood transfusion rate of 3.3 units per patient after 1B-THA. Using
straight stems and two-incision approach in a lateral position resulted in
a mean operation time of 180.4 min, which was unreasonably long could
potentially explain the distinct blood loss. In contrast, in the present
study, a mean operation time of 91.9 min (range: 44-165 min) for
1B-ssTHA was documented, reducing the likelihood of blood loss.
However, despite these shorter operation times, 1B-ssTHA resulted in
significantly increased blood loss compared with U-ssTHA.

Recently, blood management protocols have advanced, and local and
systemic tranexamic acid usage has gained popularity. Markedly
reduced blood loss has been reported in recent studies by Harbison
et al.”® and Parcells et al.,”” investigating patients who underwent
1B-THA using the MIS, direct anterior approach. In both investigations,
tranexamic acid was administered perioperatively. In the present study,
starting in 2010, tranexamic acid usage had not yet been implemented.
Therefore, the haemoglobin drop and blood transfusion rates are ex-
pected to be reduced even further when performing the same procedures
using advanced blood management protocols with the addition of local
and systemic tranexamic acid.'?

In the present study, several limitations should be acknowledged.
First, this study lacks a randomised, controlled design. A randomised
comparison of 1B-ssTHA versus staged bilateral short-stem THA would
have been more powerful. However, a matched-pair comparative study
design was chosen to provide the best possible method for achieving
valid results when comparing one-stage bilateral versus unilateral pro-
cedures. Second, the study population is rather small, and a larger
number of patients would have been more suitable for forming definite
conclusions regarding the low incidence of complications. However, to
date, 1B-ssTHA remains rarely performed, explaining the small popu-
lation in the present investigation. Third, although no exclusion criteria
were defined regarding ASA scores, a potential selection bias must be
considered, as rather young and potentially fit patients may have been
chosen as eligible for short-stem THA.

Our findings indicated that 1B-ssTHA is an effective and beneficial
procedure in a selected population and may result in low rates of major
complications and encouraging clinical outcomes. Mortality, complica-
tions, implant survival, and clinical outcome were similar to a matched
group treated with U-ssTHA, although increased blood loss must be
acknowledged in 1B-ssTHA. Using MIS and advancing blood manage-
ment protocols, such as tranexamic acid administration, are recom-
mended, particularly in 1B-ssTHA. Long-term studies remain necessary
to gain further data regarding the longevity of 1B-ssTHA.

Funding source

This study was funded by Mathys Ltd., Bettlach, Switzerland.
Compliance with ethical standards

All procedures were performed in accordance with the Declaration of

Helsinki. Ethical approval was obtained from the Freiburg Ethics Review
Board (FEKI 010/2071), and all patients gave permission to participate

Journal of Orthopaedics 27 (2021) 130-136
in the study.
Trial registration

The trial registration number on German Clinical Trials Register:
DRKS00012634 (retrospectively registered at 07.07.2017).

Informed consent

All patients gave their verbal and written permission to participate
prior to inclusion.

Authors contributions

All authors contributed to the study conception and design. Material
preparation, data collection and analysis were performed by YA, AK and
KPK. The first draft of the manuscript was written by YA and KPK. JD, PR
and PD were also major contributors in writing the manuscript. All au-
thors commented on previous versions of the manuscript. All authors
read and approved the final manuscript.

Declaration of competing interest

KPK and PR serve as instructors for Mathys Ltd., Bettlach,
Switzerland. PR also serves as medical advisor. All other authors declare
that they have no competing interests.

Acknowledgements

We thank Dominik Pfluger (numerics data GmbH) and Marion
Roethlisberger for supporting statistical analysis.

References

—

Shao H, Chen C-L, Maltenfort MG, Restrepo C, Rothman RH, Chen AF. Bilateral total
hip arthroplasty: 1-stage or 2-stage? A meta-analysis. J Arthroplasty. 32(2):689-695.
doi:10.1016/j.arth.2016.09.022.

Berend ME, Ritter MA, Harty LD, et al. Simultaneous bilateral versus unilateral total

hip arthroplasty: an outcomes analysis. J Arthroplasty. 2005;20(4):421-426. https://

doi.org/10.1016/j.arth.2004.09.062.

Trojani C, D’Ollonne T, Saragaglia D, Vielpeau C, Carles M, Prudhon J-L. One-stage

bilateral total hip arthroplasty: functional outcomes and complications in 112

patients. Orthop Traumatol Surg Res. 2012;98(6):5120-S123. https://doi.org/

10.1016/j.0tsr.2012.06.008.

Micicoi G, de Dompsure RB, Tran L, et al. Early morbidity and mortality after one-

stage bilateral THA: anterior versus posterior approach. Orthop Traumatol Surg Res.

2019;105(7):1265-1270. https://doi.org/10.1016/j.0tsr.2020.02.003.

Rasouli MR, Maltenfort MG, Ross D, Hozack WJ, Memtsoudis SG, Parvizi J.

Perioperative morbidity and mortality following bilateral total hip arthroplasty.

J Arthroplasty. 2014;29(1):142-148. https://doi.org/10.1016/j.arth.2013.04.001.

Berend KR, Lombardi Jr AV, Adams JB. Simultaneous vs staged cementless bilateral

total hip arthroplasty: perioperative risk comparison. J Arthroplasty. 2007;22(6):

111-115. https://doi.org/10.1016/j.arth.2007.03.043.

Swanson KC, Della Valle AG, Salvati EA, Sculco TP, Bottner F. Perioperative

morbidity after single-stage bilateral total hip arthroplasty: a matched control study.

Clin Orthop Relat Res. 2006;451:140-145. https://doi.org/10.1097/01.

blo.0000223992.34153.5d.

Taheriazam A, Mohseni G, Esmailiejah AA, Safdari F, Abrishamkarzadeh H. Bilateral

total hip arthroplasty: one-stage versus two-stage procedure. Hip Int. 2019;29(2):

141-146. https://doi.org/10.1177,/1120700018773427.

Garland A, Rolfson O, Garellick G, Kérrholm J, Hailer NP. Erratum to: early

postoperative mortality after simultaneous or staged bilateral primary total hip

arthroplasty: an observational register study from the Swedish Hip Arthroplasty

Register. BMC Muscoskel Disord. 16(1):263. doi:10.1186/s12891-015-0717-9.

10 Stavrakis Al, SooHoo NF, Lieberman JR. Bilateral total hip arthroplasty has similar
complication rates to unilateral total hip arthroplasty. J Arthroplasty. 2015;30(7):
1211-1214. https://doi.org/10.1016/j.arth.2015.02.015.

11 Lamo-Espinosa J, Troncoso S, Valenti-Azcarate A, De Rada PD, Valenti-Nin JR.
Clinical and radiological short-term complications after single-stage bilateral
uncemented total hip arthroplasty. Musculoskeletal Surg. 2015;99(1):67-73. https://
doi.org/10.1007/s12306-014-0342-z.

12 Kutzner KP, Donner S, Schneider M, Pfeil J, Rehbein P. One-stage bilateral
implantation of a calcar-guided short-stem in total hip arthroplasty. Operat Orthop
Traumatol. 2017;29(2):180-192. https://doi.org/10.1007/s00064-016-0481-5.

13 Mai S, Pfeil J, Siebert W, Kutzner KP. Calcar-guided short stems in total hip

arthroplasty—an overview. OUP. 2016;6:342-347.

N

w

EN

wu

)}

N

@

°


https://doi.org/10.1016/j.arth.2004.09.062
https://doi.org/10.1016/j.arth.2004.09.062
https://doi.org/10.1016/j.otsr.2012.06.008
https://doi.org/10.1016/j.otsr.2012.06.008
https://doi.org/10.1016/j.otsr.2020.02.003
https://doi.org/10.1016/j.arth.2013.04.001
https://doi.org/10.1016/j.arth.2007.03.043
https://doi.org/10.1097/01.blo.0000223992.34153.5d
https://doi.org/10.1097/01.blo.0000223992.34153.5d
https://doi.org/10.1177/1120700018773427
https://doi.org/10.1016/j.arth.2015.02.015
https://doi.org/10.1007/s12306-014-0342-z
https://doi.org/10.1007/s12306-014-0342-z
https://doi.org/10.1007/s00064-016-0481-5
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref13
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref13

Y. Afghanyar et al.

14 Kovacevic MP, Pfeil J, Kutzner KP. Implantation of a new short stem in simultaneous
bilateral hip arthroplasty—a prospective study on clinical and radiographic data of
54 consecutive patients. OUP. 2014;10:456-461.

Afghanyar Y, Danckwardt C, Schwieger M, et al. Primary stability of calcar-guided
short-stem total hip arthroplasty in the treatment of osteonecrosis of the femoral
head: migration analysis using EBRA-FCA. Arch Orthop Trauma Surg. 2020;140(12):
2091-2100. https://doi.org/10.1007/500402-020-03610-4.

Pfeil J, Siebert W, eds. Minimally Invasive Surgery in Total Hip Arthroplasty. Springer
Verlag; 2010.

Singh JA, Schleck C, Harmsen S, Lewallen D. Clinically important improvement
thresholds for Harris Hip Score and its ability to predict revision risk after primary
total hip arthroplasty. BMC Muscoskel Disord. 2016;17(1):256.

Morcos MW, Hart A, Antoniou J, Huk OL, Zukor DJ, Bergeron SG. No difference in
major complication and readmission rates following simultaneous bilateral vs
unilateral total hip arthroplasty. J Arthroplasty. 2018;33(8):2541-2545.

Tarity TD, Herz AL, Parvizi J, Rothman RH. Ninety-day mortality after hip
arthroplasty: a comparison between unilateral and simultaneous bilateral
procedures. J Arthroplasty. 2006;21(6):60-64.

Kim Y-H, Kwon O-R, Kim J-S. Is one-stage bilateral sequential total hip replacement
as safe as unilateral total hip replacement? J Bone Joint Surg Br. 2009;91(3):316-320.
https://doi.org/10.1302/0301-620X.91B3.21817.

Inneh IA, Lewis CG, Schutzer SF. Focused risk analysis: regression model based on
5,314 total hip and knee arthroplasty patients from a single institution.

J Arthroplasty. 2014;29(10):2031-2035.

Guo S, Shao H, Huang Y, Yang D, Zheng H, Zhou Y. Retrospective cohort study
comparing complications, readmission, transfusion, and length of stay of patients

15

16

17

18

19

20

21

22

136

23

24

25

26

27

28

29

Journal of Orthopaedics 27 (2021) 130-136

undergoing simultaneous and staged bilateral total hip arthroplasty. Orthop Surg.
2020;12(1):233-240. https://doi.org/10.1111/0s.12617.

Kutzner KP, Freitag T, Donner S, Kovacevic MP, Bieger R. Outcome of extensive
varus and valgus stem alignment in short-stem THA: clinical and radiological
analysis using EBRA-FCA. Arch Orthop Trauma Surg. 2017;137(3):431-439. https://
doi.org/10.1007/s00402-017-2640-z.

Krismer M, Biedermann R, Stockl B, Fischer M, Bauer R, Haid C. The prediction of
failure of the stem in THR by measurement of early migration using EBRA-FCA.

J Bone Joint Surg Br. 1999;81(2):273-280.

Kutzner KP, Freitag T, Kovacevis M-P, Pfeil D, Reichel H, Bieger R. One-stage
bilateral versus unilateral short-stem total hip arthroplasty: comparison of migration
patterns using “Ein-Bild-Roentgen-Analysis Femoral-Component-Analysis. Int Orthop.
2017;41(1):61-66.

Hochreiter J, Hejkrlik W, Emmanuel K, Hitzl W, Ortmaier R. Blood loss and
transfusion rate in short stem hip arthroplasty. A comparative study. Int Orthop.
2017;41(7):1347-1353.

Diwanji SR, Park KS, Yoon TR, Seo HY, Wie JS. Bilateral simultaneous two-incision
minimally invasive total hip arthroplasty. J Orthop Sci. 2009;14(5):517-524.
Harbison GJ, Andrews SN, Nakasone CK. Safety of single-stage bilateral direct
anterior approach total hip arthroplasty performed in all eligible patients at a
honolulu hospital. Hawaii J Health Soc Welf. 2020;79(3):71.

Parcells BW, Macknet DM, Kayiaros ST. The direct anterior approach for 1-stage
bilateral total hip arthroplasty: early outcome analysis of a single-surgeon case series.
J Arthroplasty. 2016;31(2):434-437.


http://refhub.elsevier.com/S0972-978X(21)00204-X/sref14
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref14
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref14
https://doi.org/10.1007/s00402-020-03610-4
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref16
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref16
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref17
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref17
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref17
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref18
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref18
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref18
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref19
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref19
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref19
https://doi.org/10.1302/0301-620X.91B3.21817
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref21
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref21
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref21
https://doi.org/10.1111/os.12617
https://doi.org/10.1007/s00402-017-2640-z
https://doi.org/10.1007/s00402-017-2640-z
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref24
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref24
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref24
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref25
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref25
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref25
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref25
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref26
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref26
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref26
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref27
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref27
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref28
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref28
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref28
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref29
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref29
http://refhub.elsevier.com/S0972-978X(21)00204-X/sref29

	One-stage bilateral versus unilateral short-stem total hip arthroplasty: A matched-pair analysis of 216 hips
	1 Introduction
	2 Methods
	2.1 Power analysis
	2.2 Statistical analysis

	3 Results
	4 Discussion
	Funding source
	Compliance with ethical standards
	Trial registration
	Informed consent
	Authors contributions
	Declaration of competing interest
	Acknowledgements
	References


