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Abstract
Background: The objective of this study was to investigate the preoperative risk factors for
dissatisfaction after total hip arthroplasty for osteonecrosis of the femoral head.

Methods: A total of 71 patients (91 hips) with osteonecrosis of the femoral head who underwent total hip
arthroplasty surgery in our hospital were included. The degree of satisfaction was evaluated using a
visual analogue scale one year after the total hip arthroplasty. The patients were divided into two groups:
the satis�ed group (S group; visual analogue scale score > 20 mm) and the dissatis�ed group (D group;
visual analogue scale score < 20 mm). The results of the preoperative quality-of-life self-assessments,
including the Short Form-36 and Japanese Orthopaedic Association Hip Disease Evaluation
Questionnaire, were compared between the satis�ed and dissatis�ed groups. Multivariate analysis was
performed to examine the independent preoperative risk factors.

Results: There were 49 patients (64 hips) and 22 patients (27 hips) in the S and D groups, respectively.
Patient age was signi�cantly higher in the D group, and the movement and mental scores obtained with
the Japanese Orthopaedic Association Hip Disease Evaluation Questionnaire and the Mental Component
Summary scores of the Short Form-36 were signi�cantly lower. However, there were no between-group
differences in the pain score obtained with the Japanese Orthopaedic Association Hip Disease Evaluation
Questionnaire and the Physical Component Summary and Role/Social Component Summary scores of
the Short Form-36. Multivariate analysis showed that age and mental score obtained with the Japanese
Orthopaedic Association Hip Disease Evaluation Questionnaire were independent risk factors.

Conclusions: Preoperative age and mental score obtained with the Japanese Orthopaedic Association
Hip Disease Evaluation Questionnaire strongly affected satisfaction levels observed one year after total
hip arthroplasty in patients with osteonecrosis of the femoral head.

Background
Osteonecrosis of the femoral head (ONFH) causes severe hip pain and restricts patients’ quality of life
(QOL) due to collapse of the femoral head [1,2]. Total hip arthroplasty (THA) is the most widely used
surgical procedure for the treatment of ONFH. Several studies have reported that the implant survival rate
is between 89 and 99% within ten years of surgery, and that the incidence of THA being performed for
ONFH has been increasing [3,4]. Numerous studies have reported that THA for ONFH necessitates several
reoperations and often leads to complications [5,6]. Therefore, it is di�cult to identify the optimal timing
of THA for patients with ONFH to improve their QOL.

Several studies have reported the clinical characteristics associated ONFH, including bilateral cases and
prevalence in young active people, as well as underlying diseases that are often associated with steroid
and alcohol use [7,8]. Therefore, patient satisfaction after THA could not be correctly evaluated due to the
complicated patient backgrounds [5]. Similarly, a previous report demonstrated that postoperative patient
satisfaction with THA was poorer in patients with ONFH than in those with osteoarthritis (OA); however,
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the relationship between ONFH and QOL after THA remains unknown [9]. It is important to examine the
risk factors for postoperative QOL decline related to postoperative dissatisfaction when considering
treatment options and the timing of surgery. The objective of this study was to elucidate the relationship
between postoperative dissatisfaction with THA in ONFH and preoperative risk factors, such as disease
association, patient characteristics, and their effects on QOL.

Materials And Methods
All participants gave their written informed consent. This study was approved by the institutional review
board of The Nagoya University Ethics Committee and was performed according to the principles of the
Declaration of Helsinki. Between January 2013 and December 2017, 75 patients (96 hips) underwent THA
for non-traumatic ONFH in our institute. Among them, one patient (one hip) who required early
reoperation due to frequent dislocation, one patient (one hip) for whom patient-reported outcomes could
not be evaluated, and two patients (three hips) who died during the follow-up period were excluded (Fig.
1). A total of 71 patients (91 hips) were observed, including 31 women and 40 men with a median age of
47.5 years (interquartile range: 31.8–63.2 years; range: 18–81 years). The mean body mass index was
22.3 kg/m2 (interquartile range: 18.5–26.1 kg/m2; range, 15.4–31.3 kg/m2). The cohort consisted of 20
and 51 patients with bilateral and unilateral THA, respectively; seven patients had a history of hip surgery.
The diagnosis of ONFH was based on physical examination, medical history, and image �ndings as
described by the Japanese Investigation Committee (JIC) of the Ministry of Health, Labour and Welfare
[10]. The etiology of ONFH was steroid-induced in 68 hips and alcohol-associated in 19 hips, with
idiopathic osteonecrosis identi�ed in four hips. The locations of the necrotic lesions in the weight-bearing
portion were categorized using the JIC classi�cation [11]. In this study, 13 hips were in stage 3B (collapse
of the femoral head of > 3 mm) and 78 hips were in stage 4 (osteoarthritic change).

THA was performed with the patients in a lateral position using the standard posterior approach; the
same method was used on all patients. The distribution of implant types in the ONFH group was as
follows: Super Secur-Fit stem, 58 hips; Accolade , 21 hips; Exceter, 12 hips; and Trident HA, 91 hips. For
postoperative rehabilitation, walking and weight bearing exercises were performed in all cases.

Patient satisfaction with the THA was evaluated using the visual analogue scale (VAS), with anchors at 0
mm (best) to 100 mm (worst) one year after surgery. Patients with a VAS score < 20 mm were classi�ed
in the postoperative satisfaction group (S group) and those with a VAS score > 20 mm were classi�ed in
the postoperative dissatisfaction group (D group); and preoperative patient background, disease-
associated factors, and QOL were compared between the two groups [12]. Patients who underwent
bilateral surgery on a different day were evaluated one year after the second operation. QOL
questionnaires were used to evaluate all existing physical, mental, and social factors. Simultaneous
evaluation of disease-speci�c and comprehensive assessment results has been recommended, with the
Japanese Orthopaedic Association Hip Disease Evaluation Questionnaire (JHEQ) employed as the
disease-speci�c assessment and Short Form-36 (SF-36) as the comprehensive assessment tools; these
assessments were performed both preoperatively and one year after surgery [13-15]. The JHEQ was
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designed by the Japanese Orthopaedic Association taking into account Asian lifestyle behaviors, and
consists of three components: pain, movement, and mental health. Each of the 21 subcomponents were
scored between 0 and 28 points, with higher scores indicating better QOL. Scores for the Physical
Component Summary (PCS), Mental Component Summary (MCS), and Role/Social Component
Summary (RCS) sections of the SF-36 were also evaluated. The national standard is 50 points, with
higher scores indicating a higher than average QOL.

For statistical analyses, between-group differences were evaluated using the Student’s t-test and Chi-
squared test as appropriate according to the data distribution; p-values < 0.05 were considered
statistically signi�cant. If a variable had a p-value < 0.05 in the univariate analysis, it was used in the
multivariate logistic regression analysis; all variables with a p-value < 0.05 were considered statistically
signi�cant. The crude and adjusted odds ratios (ORs), and 95% con�dence intervals (CIs) were obtained.
All statistical analyses were performed using SPSS (version 21, IBM Corp., Armonk, NY, USA).

Results
There were 49 patients (64 hips) in the S group and 22 patients (27 hips) in the D group. Patient age was
signi�cantly higher in the D group (57.4 ± 15.9 years vs. 45.4 ± 16.5 years: p < 0.05) than in the S group.
There were no signi�cant differences between the two groups in terms of body mass index, disease-
associated factors, JIC classi�cation, and previous hip surgery (Table 1).

The JHEQ scores for assessing movement and mental components prior to surgery were signi�cantly
lower in the D group (4.2 ± 4.2 and 7.7 ± 4.8, respectively) than the S group (12.4 ± 7.8 and 36.7 ± 18.6,
respectively; p < 0.01); however, the JHEQ scores for pain showed no signi�cant differences between the
groups. The RCS scores obtained from the SF-36 were signi�cantly lower in the D group (27.3 ± 18.5)
than in the S group (36.7 ± 18.6: p < 0.05). No signi�cant differences in terms of the PCS and MCS
components of the SF-36 were observed between the two groups (Table 2).

After surgery, the JHEQ scores for the movement, pain, and mental components were signi�cantly lower
in the D group (9.1 ± 9.5, 16.0 ± 8.1, and 11.7 ± 5.7, respectively) than the S group (17.7 ± 5.7, 24.7 ± 4.3,
and 21.1 ± 5.7, respectively; p < 0.01). While the PCS and RCS scores of the SF-36 were signi�cantly lower
in the D group (29.3 ± 15.4 and 33.9 ± 11.9, respectively) than in the S group (39.2 ± 12.8 and 48.3 ± 11.9,
respectively: p < 0.01), there was no signi�cant difference observed between the two groups in terms of
the MCS component of the SF-36 (Table 3).

Age, the movement and mental scores obtained from the JHEQ, and the RCS scores of the SF-36 were
selected as indicators of the patient’s preoperative QOL. A multivariate logistic regression analysis was
performed and as a result, age ([OR]: 1.04; 95% [CI]: 1.00-1.07; p < 0.05) and JHEQ mental component
scores (OR: 0.91; 95% [CI]: 0.84-0.99; p < 0.05) were found to be independent risk factors associated with
postoperative dissatisfaction (Table 4).
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Discussion
Various factors have been reported in connection with poor preoperative predictive factors after THA, with
old age and poor preoperative functional activity considered typical risk factors [16]. After THA,
preoperative physical function is often decreased in the elderly, and improvement in functional activity
can be di�cult to achieve, especially when compared to the improvements seen in young patients [17]. In
the current study, older age was considered an independent risk factor for postoperative dissatisfaction in
patients with ONFH. In recent years, the use of surgical treatment for elderly patients with ONFH has
increased, a result of the incidence of ONFH increasing with the age of the population [18]. Further, the
activities of daily living often decrease rapidly with ONFH compared to OA due to collapse of the femoral
head [1,2]. Thus, considering the evolution of the surgical technique, it is recommended that the elderly
consider THA treatment as early as possible.

It is well known that functional activity is signi�cantly impaired in patients with ONFH due to the collapse
of the femoral head [19]. Previous reports have demonstrated that both mental state and hip-joint
function are similarly impaired in patients with ONFH with progressing collapse of the femoral head [1,2].
Chen et al. reported a signi�cantly higher prevalence of depression in patients with ONFH than in those
with OA [20], and in another study, patients with ONFH had signi�cantly lower mental scores after THA
than patients with OA [9].

The current study demonstrates that poor preoperative mental status was an independent risk factor for
postoperative dissatisfaction with THA in patients with ONFH. In general, postoperative scores of patients
with poor preoperative mental scores remained unchanged after THA surgery [21]. Therefore, preoperative
depression should be carefully considered when performing THA in patients with ONFH. Additional
studies have reported that patients with bilateral ONFH display signi�cantly worse preoperative mental
scores than those with unilateral ONFH [2,22]. Since many cases of ONFH occur bilaterally, incredibly
careful judgment is considered necessary for these patients.

There were some limitations in the present study. Firstly, the number of patients in the dissatisfaction
group (n = 22) was considerably small; a greater number of patients would have increased the statistical
power. Additionally, osteotomies were actively performed aimed toward joint preservation in young
people; there was thus the possibility of patient selection bias when compared to centers that do not
perform osteotomies. Secondly, the postoperative follow-up period was short, although Matsunaga et al.
reported that there was no difference in QOL assessment �ndings after THA between one year and three
years after surgery [20]. While long-term evaluation is desirable, the results of this study are considered
important. Thirdly, ONFH-associated disease activity was not evaluated, and primary disease activity of
ONFH may affect postoperative satisfaction after THA [23].

Considering recently reported long-term outcomes [9,24], We believe that THA should be the �rst choice
for treatment of ONFH. However, THA is not recommended for young people due to the risk for multiple
revision surgeries in the future; surgical strategies should be carefully selected since performing the
appropriate joint-preserving surgery can provide long-term functional outcomes that are equivalent to
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those provided by THA [25]. Additionally, preoperative mental health greatly affects satisfaction after
THA; understanding the details of the cause is thus considered necessary to carefully plan the timing and
appropriate surgical procedure for improved patient satisfaction.

In conclusion, poor preoperative mental status and old age were found to be independent risk factors for
postoperative dissatisfaction with THA in patients with ONFH.
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Tables
Table 1. Patient demographic data.
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Parameters Dissatisfaction Group

n = 22

Satisfaction Group

n = 49

P values

Sex, patients (Male/Female) 15/7 25/24 0.178

Age (SD), years 57.4±15.9 45.4±16.5 <0.01

BMI (SD), kg/m2 21.8±3.0 22.3±3.6 0.691

Aetiology hips, (St/AL/ION) 18/7/2 50/12/2 0.801

Unilateral/Bilateral 17/5 34/15 0.641

Stage, hips (3B/4) 4/23 9/55 0.870

Previous hip surgery, hips (%) 2 (9%) 5 (10%) 1.000

Femoral stem, hips     0.749

    Super Secure�tTM   15 43  

    Accolade TM 7 14  

    ExeterTM 5 7  

Accetabular component, hips      

  TriAD HATM 27 64 1.000

BMI, body mass index; St, Steroid; AL, Alcohol; ION, idiopathic ONFH; OA, osteoarthritis;

ON, osteonecrosis of the femoral head

Table 2. Clinical results before surgery.
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Parameters Dissatisfaction Group

n = 22

Satisfaction Group

n = 49

P values

JHEQ      

       Movement (SD) 7.4±6.6 7.8±7.3 0.852

       Pain (SD) 4.2±4.2 8.2±7.8 <0.01

       Mental (SD) 7.7±4.8 12.4±7.8 <0.01

SF-36      

       PCS (SD) 20.8±12.1 18.1±13.8 0.552

       MCS (SD) 48.4±11.7 53.9±12.1 0.214

       RCS (SD) 27.3±18.6 36.7±18.6 0.039

JHEQ Japanese Orthopedic Association Hip- Disease Evaluation Questionnaire, SF36 Short Form-36,
PCS Physical Component Summary, MSC Mental Component Summary, RCS Role/Social Component
Summary

Table 3. Postoperative clinical results.

Parameters Dissatisfaction Group

n = 22

Satisfaction Group

n =49

P values

JHEQ      

       Movement (SD) 9.1±9.5 17.7±5.7 <0.01

       Pain (SD) 16.0±8.1 24.7±4.3 <0.01

       Mental (SD) 11.7±5.7 21.1±5.7 <0.01

SF-36      

       PCS (SD) 29.3±15.4 39.2±12.8 <0.01

       MCS (SD) 50.2±11.7 54.9±9.2 0.08

       RCS (SD) 33.9±11.9 48.3±11.9 <0.01

JHEQ Japanese Orthopedic Association Hip- Disease Evaluation Questionnaire, SF36 Short Form-36,
PCS Physical Component Summary, MSC Mental Component Summary, RCS Role/Social Component
Summary

Table 4. Results of multivariate analyses for risk factors for postoperative dissatisfaction.
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Parameters Odds Ratio 95% CI P values

Age 1.04 1.00-1.07 0.047

JHEQ      

 Pain 0.96 0.87-1.06 0.422

 Mental 0.91 0.84-0.99 0.032

SF-36      

       MCS 0.99 0.94-1.05 0.780

JHEQ Japanese Orthopedic Association Hip- Disease Evaluation Questionnaire, SF36 Short Form-36,
MSC Mental Component Summary, CI Con�dence interval

Figures
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Figure 1

Enrollment �owchart. THA, total hip arthroplasty; ONFH, osteonecrosis of the femoral head.
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Figure 1

Enrollment �owchart. THA, total hip arthroplasty; ONFH, osteonecrosis of the femoral head.


