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Abstract: Background: Approximately 10–25% of total hip replacement patients undergo a bilateral
procedure. The purpose of this study was to compare selected parameters associated with the
first and second hip arthroplasty in patients undergoing two-stage treatment due to bilateral hip
osteoarthritis and establish the predictive factors for the second procedure. Methods: This study
compared the data on bilateral total hip replacement surgeries conducted in the period between
2017 and 2021 (42 patients). The following parameters from the first and second procedure were
compared: the prosthetic stem, head, and insert cup size; type of cup insert; duration of anesthesia;
duration of hospitalization; and the number of complications. Results: The mean duration of hospital
stay at the time of the first total hip arthroplasty was 5.83 days and 5.4 days during the second
stay. The mean stem sizes used during the first and second total hip replacement procedures were
7.11 and 7.09, respectively. The mean sizes of endoprosthetic cups used at the first and second total
hip replacement procedures were 52.64 and 53.04, respectively. There were no significant differences
between the mean prosthetic head size at the first and second surgery. The cup type used during
the first and second surgery showed no difference. The mean duration of anesthesia used during
the first and second total hip replacement surgery was 108.09 min and 104.52 min, respectively. We
recorded a mean of 0.07 complications per patient at the first surgery and 0.02 at the second surgery.
Conclusions: Our study results showed symmetry duration of anesthesia, length of hospital stay,
number of complications per patient, stem size, prosthetic head size, cup insert size, and cup insert
type at the first and second surgery in patients with two-stage bilateral total hip arthroplasty. We
observed a strong correlation between the stem sizes of the first and second hip endoprostheses.
There was also a strong correlation between the cup sizes used during the first and second surgery.

Keywords: symmetry; predictive factors; two-stage; bilateral; hip replacement

1. Introduction

Total hip arthroplasty patients constitute a large proportion of orthopedic patients [1,2],
with 1–2 million hip and knee replacement procedures performed annually in the US [1,2].
An estimated 2.34% and 4.55% of the US population over the age of 50 has had a total hip
and total knee replacement surgery, respectively [1].

Bilateral total hip replacement has been recommended in patients with osteoarthritis
of both hip joints [3–6]. Approximately 10–25% of total hip replacement patients undergo a
bilateral procedure [3,7–9].
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There are two management strategies in bilateral hip disease: a simultaneous (i.e., one-
stage) bilateral total hip arthroplasty or a two-stage procedure, with total hip arthroplasty
of one hip at a time [3–11]. Although either strategy is favored by some orthopedic
surgeons [3–11], most reports advocate the two-stage management, due to less severe
complications, not as extensive procedures, less blood loss, more rapidly resumed daily
functioning, and a shorter period of rehabilitation after arthroplasty on only one side [3,6,8].
The two-stage strategy may also be more beneficial for patients with bilateral osteoarthritis
of the hip than the simultaneous bilateral arthroplasty, as the former affords an opportunity
to assess the predictive factors for the second procedure [3,4].

The issue of assessing the symmetry of endoprosthetic parameters following bilateral
hip replacement has not been fully investigated, and thus it has been scarcely reported [3–5].
Although the factors affecting the survivorship of bilateral hip prostheses have been evalu-
ated [3,4], the available literature contains no reports showing the predictive factors gleaned
after the first arthroplasty that could affect the subsequent procedure involving the collat-
eral hip joint. Learning the predictive factors for the second hip replacement surgery from
the first procedure may facilitate the second procedure and lead to better outcomes [3,4].
Moreover, learning the effect of certain parameters of the first hip replacement, such as the
size of the endoprosthesis, duration of the procedure, or the number of complications, may
help plan the second-stage surgery and prepare the surgeon for possible challenges and
complications, thus improving the treatment process [3].

We theorized that the parameters of the second-stage procedure would be symmetrical
to those associated with the first total hip arthroplasty.

The purpose of this study was to compare selected parameters associated with the first
and second hip arthroplasty in patients undergoing two-stage treatment due to bilateral
hip osteoarthritis and establish the predictive factors for the second procedure.

2. Material and Methods

In the period from 2017 to 2021, a total of 47 patients underwent a two-stage bilateral
total hip replacement at our clinic. The inclusion criteria for this study were: a history of
two-stage bilateral total hip arthroplasty for the degenerative joint disease of the hips, and
a complete set of medical and radiographic records. Study exclusion criteria included a
two-stage bilateral total hip arthroplasty due to femoral neck fracture, a unilateral total hip
arthroplasty, patients who have had a hip osteotomy in the past, and incomplete medical
or radiographic records. All subjects gave their informed consent for inclusion before they
participated in the study. The study was conducted in accordance with the Declaration
of Helsinki, and the protocol was approved by the Ethics Committee of Opole University
(UO/0004/KB/2021).

The study had been approved by the local ethics committee. Application of the
inclusion and exclusion criteria ultimately resulted in 42 patients (16 females and 26 males),
in the age range between 54–78 years, being included in this retrospective study. In a group
of 42 patients, 36 of them performed physical work, and 6 had office work. Eight of the
patients are still economically active and 34 are currently retired. In the analyzed group,
the right lower limb was dominant in 38 patients, while the left lower limb was dominant
in 4 patients. The implantation procedures had been performed by one of three orthopedic
surgeons, who used the same surgical technique (the same insertion and placement of the
implant). All patients followed the same postoperative rehabilitation protocol.

Based on the radiographic and medical records, we analyzed the length of hospital
stay, duration of intraoperative anesthesia, stem size, cup size, prosthetic head size, type of
cup insert, and number of complications (prosthesis dislocation, periprosthetic fracture,
infection, and delayed wound healing).
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We compared the first and second total hip arthroplasty in terms of all these
evaluated parameters.

In order to establish predictive factors for the second procedure, we analyzed the correla-
tion between the following parameters from the first-stage and second-stage procedures:

duration of hospital stay, time of anesthesia during surgery, stem size, cup size,
prosthetic head size, type of cup insert, and number of complications per patient.

The obtained data were statistically analyzed using Statistica 13.1. The Shapiro–Wilk
test was used to check for normality of distribution. Student’s t-test and Pearson’s r
correlation were used to compare the variables. The level of statistical significance was set
at p < 0.05.

3. Results

A total of 42 patients (16 females and 26 males) who had undergone two-stage bilateral
total hip arthroplasty due to osteoarthritis in both hips were evaluated in this study. The
results have been summarized in Tables 1 and 2. The first hip joint to be operated on was
the right one in 27 cases and the left one in 15 cases.

Table 1. Characteristics of data from the first and second surgery.

Variable First Operation Second
Operation df p-Value

Mean duration of hospital
stay [days] 5.83 ± 1.91 5.4 ± 1.46 82 0.2522 *

Mean time of anesthesia
during surgery [minutes] 108.09 ± 23.68 104.52 ± 20.77 82 0.4646 *

mean stem size 7.11 ± 4.42 7.09 ± 4.57 82 0.9807 *
mean cup size 52.64 ± 3.52 53.04 ± 3.62 82 0.6055 *

Mean prosthetic head size 0.79 ± 3.67 0.07 ± 3.14 82 0.3334 *
* Student’s t test; data are the mean ± standard deviation.

Table 2. Correlation between data from the first and second surgery.

Variable Correlation Coefficient p-Value

Mean duration of hospital stay [days] −0.0189 p < 0.05 *
Mean time of anesthesia during surgery

[minutes] 0.0737 p < 0.06 *

Mean stem size 0.9324 p < 0.06 *
Mean cup size 0.7086 p < 0.07 *

Mean prosthetic head size 0.5121 p < 0.08 *
* Pearson’s r correlations.

The mean duration of hospital stay at the time of the first total hip arthroplasty was
5.83 days. This was compared with the mean duration of hospital stay at the time of the
second procedure, which was 5.4 days. This difference was not statistically significant
(p = 0.2522), (Figure 1).

The mean stem sizes used during the first and second total hip replacement procedures
were 7.11 and 7.09, respectively. These figures showed no significant difference between
the stem sizes used during the first and second procedure (p = 0.9807) (Figure 2). There
was a strong correlation between the stem size from the first surgery and that used during
the second surgery (correlation coefficient = 0.9324) (Figure 3).
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Figure 1. Duration of hospital stay [days]—first and second surgery.

Figure 2. Stem size—first and second surgery.
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Figure 3. Correlation between stem size from the first and second surgery.

The mean sizes of endoprosthetic cups used at the first and second total hip re-
placement procedures were 52.64 and 53.04, respectively, which made the difference non-
significant (p = 0.6055). In fact, there was a strong correlation between the cup size used
during the first and that used during the second procedure (correlation coefficient = 0.7086)
(Figure 4).

There were no significant differences between the mean prosthetic head size at the
first and second surgery (p = 0.3334). The correlation coefficient for the correlation between
the prosthetic head size used at the first and second arthroplasty was 0.5121.

The cup type used during the first and second surgery showed no difference (p = 1).
The mean duration of anesthesia used during the first and second total hip replacement

surgery was 108.09 min and 104.52 min, respectively. Thus, the duration of anesthesia
during the two procedures showed only a non-significant difference (p = 0.4646).

We recorded a mean of 0.07 complications per patient at the first surgery and 0.02 at
the second surgery. A comparison between the two stages of bilateral total hip replacement
showed the difference in the number of complications per patient to be non-significant
(p = 0.3141). In four cases there was delayed wound healing (due to hematoma reabsorp-
tion); however, the wound swab cultures collected during the hospital stay of those patients
were negative. In fact, there were no cases of surgical wound infection, endoprosthesis
dislocation, or periprosthetic fracture either following the first or the second procedure.
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Figure 4. Correlation between cup size from the first and second surgery.

4. Discussion

The purpose of total hip arthroplasty is to restore the function of the treated limb,
improve the range of motion, reduce pain, and allow the patient to return to their normal
activities, which improves the quality of life and the state of health in all its aspects [8,10].
Approximately 10–25% of people with bilateral degenerative joint disease of the hip un-
dergo bilateral total hip replacement surgery [3,7–9,11]. There is no ‘gold standard’ for the
management of patients with bilateral osteoarthritis of the hip [3–20]. Some orthopedic
surgeons prefer a simultaneous (one-stage) bilateral total hip arthroplasty [6,9,10,12–15,20],
whereas others prefer a two-stage procedure, which involves operating on one hip joint at
a time [3,4,7].

The two-stage bilateral total hip arthroplasty may be better than the one-stage pro-
cedure in that it affords an opportunity to establish the predictive factors for the second
surgery [3,4]. The issue of bilateral total hip arthroplasty has not yet been thoroughly
explored, particularly the evaluation of similarities or predictive factors for the second
arthroplasty [3–5]. Most authors have compared one-stage and two-stage bilateral total
hip replacement procedures in terms of the number of complications [5–11,15–18]. In
the case of bilateral total hip replacement procedures, it is important to predict the risk
factors for the second-stage surgery [4]. Therefore, assessing patients who have undergone
bilateral total hip replacement is very important, since it may help establish predictive
factors for the subsequent procedure on the collateral hip, plan the second surgery, and
prepare the surgeon for possible challenges and complications, which would improve the
treatment process.
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Based on an analysis of 19 studies in 59,257 patients, Huang et al. observed that a
simultaneous bilateral total hip arthroplasty carries an increased risk of pulmonary em-
bolism and deep vein thrombosis than a two-stage procedure [10]. In their study involving
72 bilateral total hip replacement patients, Möllenhoff et al. reported an association be-
tween the duration of the interoperative period in two-stage total hip arthroplasty and
both the survival time of the first prosthesis and mobility of the patients [3]. Those authors
observed the best outcomes in the subgroup of patients with the time interval between the
procedures of 1–3 years [3]; however, they did not evaluate any other predictive factors
or compared the parameters of the two endoprostheses. Lampropoulou et al. observed
a lack of significant differences in the survivorship rates of unilateral and bilateral total
hip replacement over a long-term follow-up [4]. Neither patient sex nor age proved to
have any effect on the survivorship rates of hip endoprostheses in that study [4]. Moreover,
the initial diagnosis, order of the procedures, or interoperative interval also appeared
not to be predictive factors and showed no statistically significant correlation with the
survivorship of bilateral hip endoprostheses [4]. Lorenze et al. assessed 40 patients after a
one-stage bilateral hip arthroplasty and compared them with a group of patients theoreti-
cally undergoing a two-stage procedure. An assumption was made that each unilateral case
represented the first side of bilateral total hip replacement performed during two separate
hospitalizations [6]. The authors reported no differences in the number of complications,
procedure duration, or loss of blood; however, they observed a shorter duration of hospital
stays for one-stage procedures [6].

Garland et al. reported no significant differences in postoperative mortality between
the patients with one-stage and two-stage bilateral total hip arthroplasty [9].

Agarwal et al., who assessed 56 patients following a two-stage bilateral hip arthroplasty,
reported the mean length of hospital stay of 5.6 days [20], which is similar to that in our
observations. Our study demonstrated no significant difference between the length of hospital
stay between the first and second stages of bilateral total hip replacement procedures.

The results of our study demonstrated no significant differences in the duration of
anesthesia during the first and second procedures. Neither were there strong correlations
between the duration of anesthesia or duration of the hospital stay for first and second
procedures.

We observed a definite similarity and a strong correlation between the stem size used
during the first and second surgery. Moreover, we observed a definite similarity and a strong
correlation between the acetabular cup size used during the first and second procedures.

The prosthetic head size and cup insert type used in our study were symmetrical in
both hips. There was also no significant difference in the mean number of complications
per patient during the first and second surgery.

In our study population, there were 27 patients who had their right hip joint replaced
first and 15 who had their left hip joint replaced first. Notably, the majority of patients had
their right hip operated on first, which may suggest more rapid hip joint degeneration on
the right side. Most of the patients we assessed performed physical work, had their right
dominant leg, and were retired. The dominant right leg may have contributed to the earlier
development of degenerative changes in the right hip; however, the small sample size may
be a limitation.

The small sample size of 42, evaluation of medical records only, and the retrospective
nature of the study may be considered its limitations; however, some other authors have
also presented retrospectively collected data [3–6,9,11,16,17,20].

The strengths of our study include the fact that all procedures were performed by
one of three orthopedic surgeons (with the use of the same surgical technique), and the
exclusive recruitment of patients with osteoarthritis of the hip. In the future, we are
planning to evaluate a larger group of bilateral total hip arthroplasty patients. In the
future, we are planning more detailed research to assess the insertion and placement of
the implant.
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Our study showed predictive factors and an inter-procedure similarity of the assessed
parameters during the second total hip arthroplasty (on the other side). This can help
surgeons plan the course of treatment, which may help lower the risk of complications,
yield better outcomes, and improve patient satisfaction during the second (contralateral)
total hip replacement procedure.

5. Conclusions

Our study results showed symmetry of the duration of anesthesia, length of hospital
stay, the number of complications per patient, stem size, prosthetic head size, cup insert
size, and cup insert type at the first and second surgery in patients with two-stage bilateral
total hip arthroplasty.

We observed a strong correlation between the stem sizes of the first and second hip
endoprostheses. There was also a strong correlation between the cup sizes used during the
first and second surgery.
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