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a b s t r a c t

Background: Patients who have osteonecrosis (ON) of the femoral head often require total hip arthro
plasty (THA), usually before the age of 50 years. The ON population appears to have inferior outcomes 
compared to patients who have received THA for other conditions. The aim of this study was: (1) to 
compare the overall survival rate; and (2) to evaluate five- and 10-year clinical outcomes of primary THA 
in patients under 50 years of age who had ON or osteoarthritis (OA) using the Geneva Arthroplasty 
Registry. Also, we tried to identify risk factors for THA failure in patients under 50 years of age.
Methods: Patients under 50 years of age who underwent primary THA for ON or OA between 1996 and 
2021 were identified.  After matching the two groups by propensity score, 290 patients were finally 
included: 145 in each group. The mean age of the population was 43 years (range, 19 to 49), 28.3% (82 of 
290) of the patients were women, and the mean body mass index was 26.3 (range, 16.7 to 46.0).
Results: The overall survival rate in the OA group was 79.8% [71.0 to 89.8] and 83.4% [76.0 to 91.6] in the 
ONA group, without significant  difference (P = 0.68) at 20 years. Regarding clinical outcomes, we 
observed a difference for the pre—post delta of the pain subscale of the Harris hip score, which was 
higher in the OA compared to the ONA group (25.6 ± 11.6 versus 18.7 ± 14.1, P = 0.01) at 5 years 
postoperative. At 10 years, the pre—post delta of the Short-Form 12 physical score was higher in the OA 
group compared to the ON (13.9 ± 11.4 versus 5.3 ± 11.3), P = 0.05. Being older (hazard ratio = 0.92 [0.87 
to 0.97], P < 0.01) or using a cementless cup (hazard ratio = 0.20 [0.05 to 0.87], P = 0.03) were identified 
as protective factors in the multivariate analyses.
Conclusions: In terms of survival, it's reasonable to propose a THA to patients under 50 years of age 
suffering from ON, which will improve their quality of life and function in the long term.
Level of Evidence: Level III, Case-Control Studies.
© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license 

(http://creativecommons.org/licenses/by/4.0/).
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Osteonecrosis (ON) has an incidence of 1.4 to 3.0 per 100,000 in 
the United Kingdom population [1] and is more common in the 
femoral head. The mean age of onset is 47 years, with a predomi
nance of men 3:1 [2]. Corticosteroid use, alcoholism, and trauma 
remain the most common causes of the condition [2—5].

There are several medical or surgical options for the treatment 
of ON [1]. For precollapse lesions of the femoral head, several 
surgical techniques have been described, such as core decom
pression, bone grafting, or osteotomy. For terminal lesions or 
failure of the head-sparing techniques, total hip arthroplasty 
(THA) is almost the only answer. Canadian, Swedish, and Aus
tralian registries have shown that 2.8 to 6.0% of all THAs are used 
to treat ON. (4).

The prevalence of ON is increasing worldwide [6—8] and par
ticularly in patients under 50 years of all age groups due to cor
ticosteroid use [9,10]. There is a real challenge to treating patients 
of a younger age with THA. Indeed, the lifetime of the THA needs to 
match the life expectancy of this osteonecrosis population. Fur
thermore, these young patients have a higher activity level, which 
may increase the revision rate. Also, the ON population seems to 
have inferior outcomes compared to patients who received THA 
for other conditions [11].

A recent study looked at the effect of age in the ON THA group 
and found that medical complications increased with age, and 
surgical complications decreased [12]. The ON patients requiring 
THA are generally under 50 years of age, and it is important to 
know whether it is appropriate to offer them arthroplasty or not. 
However, to our knowledge, no study has compared the long-term 
outcomes of THA in patients under 50 years of age operated on for 
ON with those operated on for osteoarthritis (OA).

The aims of this study were: (1) to compare the overall survival 
rate and the survival rate of revision for any cause for septic and 
aseptic loosening of primary THA in patients under 50 years of age 
who had ON or OA using the Geneva Arthroplasty Registry (GAR) 
database; (2) to determine clinical and patient-reported outcomes 
based on the Harris Hip Score (HHS), Merle d'Aubign�e (MA) score, 
the Short-Form 12 (SF-12) mental and physical score, and the 
Western Ontario and McMaster Universities Osteoarthritis Index 
(WOMAC) pain and functional score; and (3) to identify risk factors 
for THA failure in patients under 50 years of age.

Methods

Patients

The Geneva Arthroplasty Registry (GAR) has recorded patient 
and surgical data for THA performed at the Geneva University 
Hospital in Switzerland since 1996. Patients under 50 years of age 
who underwent primary THA for ONA or OA between March 1, 
1996, and December 31, 2021, were identified from the GAR. We 
included all etiologies of ON and OA, all Ficat and Arlet Classi
fication  scores, patients who had previous hip surgery, and all 
types of stems, cups, and bearings. To ensure an accurate etio
logical classification,  the surgeon could select among OA, ON, 
dysplasia, arthritis, posttraumatic causes, and other indications. 
Moreover, all surgeons in our institution were trained to complete 
the registry with the highest possible accuracy. Exclusion criteria 
were oncological history, inflammatory arthropathy, and total hip 
revision surgeries. During the study period, among the 8,971 pri
mary THAs recorded in the GAR, 427 patients (4.8%) met our in
clusion criteria: 214 in the OA group and 213 in the ON group. After 
matching the two groups by propensity score, 290 patients were 
finally included: 145 in each group. The mean age of the popula
tion was 43 years (range, 19 to 49); 28.3% (82 of 290) of the pa
tients were women, who had a mean body mass index (BMI) of 

26.3 (range, 16.7 to 46.0). The associated risk factors for osteo
necrosis were idiopathic in 33.8% (49 of 145), alcohol in 28.3% (41 
of 145), corticosteroid use in 8.9% (13 of 145), posttraumatic in 7.6% 
(11 of 145), HIV in 3.4% (five of 145), sickle cell disease in 2.8% (four 
of 145), and other causes in 15.2% (22 of 145). There were two 
patients in the osteoarthritis (OA) group who had a history of 
arthroscopy (1.4%, two of 145). In addition, four patients (2.8%, four 
of 145) in the OA group had undergone previous surgeries, 
including three childhood osteotomies (2.1%, three of 145) and one 
case of head drilling (0.7%, one of 145). There was one patient who 
required the removal of a dynamic hip screw during hip arthro
plasty, but none of them required bone grafting or the use of 
a revision acetabular or femoral implant. Demographic data for the 
two groups are shown in Table 1.

Surgical Data

There were four surgical approaches used: direct anterior in 
56.2% (163 of 290), direct lateral in 34.1% (99 of 290), posterior in 
8.6% (25 of 290), and transtrochanteric in 1.0% (three of 290). There 
were five types of bearing surfaces used: ceramic-on-ceramic in 
18.6% (54 of 290), ceramic-on-polyethylene in 10.0% (29 of 290), 
ceramic-on-highly crosslinked polyethylene in 45.5% (132 of 290), 
metal-on-metal in 24.1% (70 of 290), and metal-on-polyethylene in 
1.7% (five of 290). Femoral stems were cemented in 26.9% (78 of 
290), and acetabular cups were cemented in 2.8% (eight of 290). 
Surgical data in the two groups are shown in Table 2.

Variables

Demographic data, including age, sex, BMI, and American So
ciety of Anesthesiologists (ASA) physical status, were recorded for 
each patient on the day of surgery. Clinical follow-up of each pa
tient was recorded in the GAR at one, five, and 10 years after sur
gery. At each endpoint, functional scores (HHS, MA, SF-12 mental 
and physical score, WOMAC pain and functional score, physical 
examination, and radiographic evaluation) were performed. Data 
on aseptic and septic loosening, surgical revision and reoperation, 
and surgical complications were available for all patients.

Outcomes

Our primary outcome was the comparison of overall primary 
THA survival between the ONA group and the OA group at final 
follow-up. The secondary outcomes were survival rates for revi
sion of any cause, septic and aseptic loosening. We also evaluated 
long-term clinical outcomes. Also, we tried to identify risk factors 
for THA failure in patients under 50 years of age.

Table 1 
Demographic Data.

Parameters Values 145 OA Group 145 ONA Group P- 
Value

Age (years) 145 43.84 (4.79) 145 43.28 (5.3) 0.46
BMI 145 26.62 (4.96) 145 26.06 (4.77) 0.49
Sex (%) Women 41 28.3 41 28.3 1.00

Men 104 71.7 104 71.7
ASA 145 1.90 (0.54) 145 1.91 (0.55) 0.84
Follow up 

in years
145 12.38 (6.83) 145 12.94 (6.15) 0.32

OA, osteoarthritis; ON; osteonecrosis; BMI, body mass index, ASA, American So
ciety of Anesthesiologists.
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Data Analyses

To match the two groups and limit the impact of external fac
tors as well as any selection bias, propensity score matching was 
used. The propensity score was calculated by considering the pa
tient’s age at the time of surgery, sex of the patient, BMI, ASA score, 
and the time of follow-up. Each patient who underwent a primary 
THA for ON was matched with a patient who underwent THA for 
OA on a 1:1 basis. Matching was performed with a logit scale using 
a 0.3 caliper. Frequencies and percentages were used to describe 
discrete variables; continuous variables were described using 
means and standard deviations. For comparative analyses, Fisher's 
exact tests were used for percentages and the Wilcoxon tests for 
continuous variables. Kaplan—Meier analysis was used to analyze 
the survival rate of failure, defined as reintervention for any cause, 
considering revisions and other articulating operations (osteo
synthesis, hematoma drainage) at the last follow-up. The associ
ation of risk factors with failure rate was evaluated using 
univariate Cox proportional hazards regression models. Hazard 
ratios (HR) are reported with the 95% confidence interval. P ≤ 0.05 
was considered to be significant for a power of 80% and an alpha 
risk of 5%. The R software (version 3.5.0) was used to perform 
statistical analyses (https://www.r-project).

Results

Survival Analyses

The overall survival rate in our series of primary THA under 50 
years of age was 81.8% [76.0 to 88.0] at 20 years.

In the OA group, THA failure was observed in 12.4% (18 of 145): 
13 cases had aseptic loosening, one case had periprosthetic joint 
infection, one case had instability, and three cases were revised for 
other reasons. Overall survival rate in this group was 95.0% [91.5 to 
98.7] at 5 years, 88.8% [83.0 to 94.9] at 10 years, 82.4% [74.6 to 91.0] 
at 15 years, and 79.8% [71.0 to 89.8] at 20 years.

In the ON group, 11.7% (17 of 145) of THAs failed: ten for aseptic 
loosening (10 of 17), two for periprosthetic joint infection, two for 
periprosthetic fracture, one for instability, one for hematoma, and 
one for other reasons. Overall survival rate in this group was 94.3% 
[90.6 to 98.2] at 5 years, 88.5% [82.8 to 94.5] at 10 years, 85.2% 
[78.3 to 92.6] at 15 years, and 83.4% [76.0 to 91.6] at 20 years. There 
was no significant difference between these two groups (P = 0.68, 
Figure 1).

Regarding revision for any cause, no significant difference was 
observed between groups (P = 0.43, Figure 2), with a survival rate 

at 20 years of 79.9% [71.1 to 89.8] for the OA group and 84.2% [76.6 
to 92.4] for the ON group.

Regarding aseptic loosening, no significant  difference was 
observed between groups (P = 0.40, Figure 3), with a survival rate 
at 20 years of 83.8% [75.1 to 93.4] for the OA group and 89.9% [83.9 
to 96.3] for the ON group.

For septic loosening, no significant  difference was observed 
between groups (P = 0.61, Figure 4), with a 20-year survival rate of 
98.8% [96.4 to 100.0] for the OA group and 98.1% [95.4 to 100.0] for 
the ON group.

Clinical Outcomes

At 5 years postoperatively, the OA compared to the ON group 
had higher HHS pain subscale (39.3 ± 9.4 versus 35.5 ± 9.7, P < 
0.01), HHS (92.5 ± 12.4 versus 85.1 ± 16.8, P < 0.01), MA (16.5 ± 1.8 
versus 15.6 ± 2.1, P = 0.03), and SF-12 mental scores (45.1 ± 18.8 
versus 40.7 ± 11.0, P = 0.04). This difference was still observed for 
the delta between pre- and postoperative scores on the HHS pain 
subscale: (25.6 ± 11.6 versus 18.7 ± 14.1, P < 0.01) at 5 years.

At 10 years postoperatively, the OA group compared to the ON 
group had higher SF-12 physical scores (44.4 ± 10.6 versus 
35.8 ± 10.2, P = 0.01). This difference was still observed for 
pre—post delta of SF-12 physical scores (13.9 ± 11.4 versus 
5.3 ± 11.3, P = 0.05). Moreover, WOMAC pain and function scores 
tended to be higher in the OA group (77.7 ± 24.8 versus 67.5 ± 25.1, 
P = 0.08, and 76.4 ± 25.2 versus 63.5 ± 26.7, P = 0.07) (Table 3).

Risk Factors

Univariate analysis included age at the surgery, sex, BMI, ASA 
score, surgical approaches used, type of bearing, stem fixation, and 
cup fixation.  Being older (HR = 0.93 [0.88 to 0.99], P = 0.01) or 
using a cementless cup (HR = 0.19 [0.06 to 0.61], P < 0.01) were 
protective factors. Use of metal-on-polyethylene (HR = 8.20 [1.13 
to 59.25], P = 0.04) was a risk factor (Table 4). Multivariate ana
lyses included age at surgery and cup fixation. Being older (HR =
0.92 [0.87 to 0.97], P < 0.01) or using a cementless cup (HR = 0.20 
[0.05 to 0.87], P = 0.03) were still protective factors.

Discussion

The number of THAs per year is steadily increasing, and pro
jections for 2050 are staggering worldwide [13,14]. The number of 
patients suffering from ON is increasing, especially in the popu
lation under 50 years of age [9,10]. The aim of our study was to 
evaluate whether it is safe to propose THA and to evaluate the 

Table 2 
Surgical Data.

Parameters Values 145 OA Group (%) 145 ON Group (%) P- 
Value

Surgical approach Direct anterior approach 93 64.1 70 48.3 0.003
Posterior approach 8 5.5 17 11.7
Direct lateral approach 41 28.3 58 40
Transtrochanteric 3 2.1 0 0

Type of bearing Ceramic-on-ceramic 31 21.4 23 15.9 0.43
Ceramic-on-polyethylene 14 9.7 15 10.3
HXL 69 47.6 63 43.4
Metal-on-metal 29 20 41 28.3
Metal-on-polyethylene 2 1.4 3 2.1

Type of fixation Cemented THA 1 0.7 7 4.8 0.011
Hybrid fixation THA 28 19.3 42 29
Cementless THA 116 80 96 66.2

P value in bold indicate statistically significant differences (P < 0.05). 
OA, osteoarthritis; ONA, aseptic osteonecrosis, HXL; highly crosslinked; THA, total hip arthroplasty.
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long-term clinical outcomes in this population compared to the 
osteoarthritic population. We found no difference between the 
groups in terms of long-term survival and complication rates, but 
the OA group seems to have better clinical outcomes at five and 10 
years. It seems reasonable to propose THA to patients under 50 
years of age suffering from ON, which will improve five  and 10 
years of quality of life and function.

No Difference in Survival Rate and Complications Between 
Osteoarthritis and Osteonecrosis

We found, in our series, an overall survival rate of 81.8% [76.0 to 
88.0] at 20 years. In a meta-analysis published in 2019, Evans et al. 

[15] reported a similar survival rate of THA at 20 years (with no 
distinction between etiology and bearing surfaces) of 78.8% [77.8 
to 77.9] for 44 case series and 78.9% [77.9 to 80.0] for joint 
registries.

To our knowledge, the present study is one of the few to pro
vide long-term results of THA performed for ON in young patients 
compared to OA. We found no significant  difference in overall 
survival between the two groups. The survival curves (Figure 1) 
were very similar up to 10 years (ON group: 88.5% [82.8 to 94.5] 
versus OA group: 88.8% [83.0 to 94.9]), and it seemed to be better 
in the ON group after 10 years (at 20 years: ON group: 83.4% [76.0 
to 91.6] versus OA group: 79.8% [71.0 to 89.8]). These results are in 
accordance with the international literature. Bergh et al. [16] 

Figure 1. Comparison of overall survival rate between ON and OA THA. ONA, aseptic osteonecrosis; OA, osteoarthritis; THA, total hip arthroplasty.

Figure 2. Comparison of revision rate between ONA and OA THA. ONA, aseptic osteonecrosis; OA, osteoarthritis; THA, total hip arthroplasty.
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showed a risk ratio of 1.13 [0.97 to 1.31] at 2 years of follow-up 
comparing OA with ON in patients under 50 years of age with no 
significant difference (P = 0.1). Ancelin et al. [17] compared ON and 
OA groups for metal-on-metal THA at 10-year follow-up. They 
found similar survival rates in both groups. This trend seems to be 
confirmed by other studies by Min et al. [18] and Kim et al. [11].

Only Salman et al. [19] found that the odds of revision were 1.58 
times higher in the ON group than in the OA group. However, this 

meta-analysis did not stratify by age, which may influence  sur
vival, as shown in the study by Zhang et al. [12] Indeed, the 
number of comorbidities may increase with age. Sicker patients 
may have less demand for physical activity and therefore less wear 
of the implants.

Of the main reasons for revision described in the literature, one 
is prosthesis dislocation. In our study, 0.7% (two of 290) had 
a revision for instability: 5.9% in the ON group and 5.6% in the OA 

Figure 3. Comparison of aseptic loosening rate between ONA and OA THA. ONA, aseptic osteonecrosis; OA, osteoarthritis; THA, total hip arthroplasty.

Figure 4. Comparison of septic loosening rate between ONA and OA THA. ONA, aseptic osteonecrosis; OA, osteoarthritis; THA, total hip arthroplasty.
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group of all revisions were due to dislocation. Bryan et al. [20] 
found a 4.2% dislocation rate leading to revision in their cohort of 
patients younger than 50 years of age, with 22% of ON cases. They 
explained this high number by a higher capsular laxity in the ON 
group [11,19]. The differences between the two studies may be 
explained by the surgical approaches used. They used the posterior 
approach in 40.7% of their cases, whereas in our study, we only 
performed the posterior approach in 8.6%.

In our study, no difference was found in the septic loosening 
rate between the OA and ON groups. This result is contradictory to 
the literature. Indeed, the meta-analysis performed by Ren et al. 
[21] found that ON is a risk factor for periprosthetic infection. This 
difference between our results and the international literature 
could be explained by a lack of power in our series for this out
come. We observed three periprosthetic joint infections (1.0%, 
three of 290): one in the OA group and two in the ON group.

Lower Pain and Functional Scores in Osteonecrosis

In terms of functional scores, there was mainly a significant 
difference between the ON and OA groups up to 5 years post
operatively. This trend seems to continue later without significant 
difference, probably due to a lack of power. These results are in 
contradiction to the data described in the literature. In their sys
tematic review, Salman et al. [19] found no difference between the 
ON and OA groups for HHS (reported by six observational studies 
at different follow-ups). Ancelin et al. [17] found the lack of dif
ference between the two groups for the MA score at the last 
follow-up. In this study, the authors did not report the sample size 
of the MA analyzed, and the range of the last follow-up was large. 
Interestingly, our group of ON patients had significantly  lower 

clinical scores up to 5 years, which did not seem to be related to 
pain but rather to functional limitation. If we focus on the etiol
ogies of the osteonecrosis group (alcohol, corticosteroid use, hu
man immunodeficiency virus), we can assume that these patients 
have less physical capacity because of their comorbidities, which 
have an impact on the function scores at five and 10 years (Table 3).

Risk Factors for Failure

In our study, being younger and having a cemented cup were 
risk factors for failure. The influence of age has been discussed and 
is well demonstrated in the literature [12,22].

Acetabular cups were cemented in 4.8% of the patients of the 
ON group (seven of 145) and in 0.7% of the OA group (one of 145). 
In a systematic review, Johannson et al. [23] showed a clear 
reduction in the risk of loosening after 1990, as 89% of ON pros
theses were cemented before this date. Bedard et al. [24] com
pared cemented and uncemented arthroplasty with a 10-year 
follow-up and showed a much lower revision rate in the unce
mented group. In the present study, the metal-polyethylene 
bearing was identified  as a risk factor in the univariate analysis, 
but not in the multivariate analysis. Questions remain regarding 
the choice of the optimal bearing couple in patients under 50 years 
of age. Ceramic-on-ceramic and the ceramic-on-highly crosslinked 
polyethylene bearings have been suggested in this population, 
with interesting results at 20 years [25,26]. However, in our 
department, most surgeons share a similar approach regarding the 
choice of the bearing surface, so the available data are insufficient 
to explore this aspect in greater detail.

Potential Limitations

Our study has several potential limitations. This research is 
a case—control study using a prospective institutional arthroplasty 
registry. It is not a randomized controlled trial. However, we 

Table 3 
Clinical Outcomes.

Parameters n OA Group n ON Group P- 
Value

Pain subscale of HHS
Preoperative 122 14.3 (7.3) 111 14.5 (8.7) 0.48
5 years PO 73 39.3 (9.4) 52 35.5 (9.7) <0.01
10 years PO 35 38.5 (9.2) 30 36.8 (9.2) 0.11

HHS
Preoperative 92 50.8 (12.8) 93 45.9 (15.2) 0.02
5 years PO 72 92.5 (12.4) 52 85.1 (16.8) <0.01
10 years PO 34 90.1 (13.3) 29 86.0 (13.5) 0.08

MA score
Preoperative 25 11.1 (1.8) 18 11.4 (2.7) 0.61
5 years PO 63 16.5 (1.8) 50 15.6 (2.1) 0.03
10 years PO 32 16.3 (1.8) 27 15.6 (2.1) 0.14

SF-12 mental score
Preoperative 85 42.7 (10.5) 70 36.9 (9.8) <0.01
5 years PO 65 45.1 (11.8) 42 40.7 (11.0) 0.04
10 years PO 35 47.4 (9.4) 22 44.3 (10.1) 0.21

SF-12 physical score
Preoperative 85 33.4 (7.0) 70 32.2 (17.5) 0.24
5 years PO 65 43.3 (11.0) 42 39.5 (10.7) 0.06
10 years PO 35 44.4 (10.6) 22 35.8 (10.2) 0.01

Pain subscale of WOMAC
Preoperative 87 37.0 (17.3) 72 35.8 (17.7) 0.93
5 years PO 66 71.7 (29.5) 43 68.0 (24.3) 0.26
10 years PO 35 77.7 (24.8) 22 67.5 (25.1) 0.08

Function subscale of 
WOMAC
Preoperative 85 40.0 (17.6) 71 36.2 (16.9) 0.48
5 years PO 65 73.3 (28.1) 43 68.4 (24.4) 0.23
10 years PO 35 76.4 (25.2) 22 63.5 (26.7) 0.07

P value in bold indicate statistically significant differences (P < 0.05). 
PO, postoperative; OA, osteoarthritis; ON, osteonecrosis; SF-12, Short-Form 12; 
WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; MA, 
Merle d’Aubigne; HHS, Harris Hip Score.

Table 4 
Risk Factor of Failure for THA <50 years Old.

Characteristic HR 95% CI P- 
Value

Age 0.93 0.88; 0.99 0.01
BMI 1.00 0.94; 1.1 0.89
Sex

Women - -
Men 0.91 0.45; 1.86 0.80

ASA
1 to 2 - -
3 to 4 1.06 0.32; 3.47 0.92

Surgical approaches 1.09 0.88, 1.36 0.42
Direct anterior approach - -
Direct lateral approach 1.43 0.65; 3.15 0.37
Posterior approach 2.80 0.96; 8.13 0.06
Transtrochanteric 2.98 0.38; 23.38 0.30

Type of bearing
Ceramic-on-ceramic - -
Ceramic-on-polyethylene 1.23 0.22; 7.06 0.81
Ceramic-on-polyethylene HXL 1.15 0.25; 5.36 0.85
Metal-on-metal 2.40 0.52; 10.74 0.26
Metal-on-polyethylene 8.20 1.13; 59.25 0.04

Stem fixation
Cemented - -
Cementless 0.69 0.35; 1.37 0.30

Cup fixation
Cemented - -
Cementless 0.19 0.06; 0.61 <0.01

P value in bold indicate statistically significant differences (P < 0.05). 
HR, hazard ratio, CI, confidence  interval, BMI, body mass index, ASA, American 
Society of Anesthesiologists, HXL, highly crosslinked.
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obtained two comparable groups for age, sex, BMI, ASA score, and 
time of follow-up using propensity score matching. It can there
fore be considered a pseudo-randomized trial. Another limitation 
is that the number of revisions was relatively low; and thus, the 
difference in survival observed between the two groups might be 
clinically relevant, but not statistically significant.  Also, we had 
a relatively high data loss in the medium to long term for clinical 
outcomes. However, this is one of the few studies to report clinical 
outcomes for THA in patients under 50 years of age who had ON at 
10 years and to compare them to patients operated on for OA. 
Furthermore, there was no data loss for survival outcomes.

Conclusions

To our knowledge, this study is the first to compare long-term 
outcomes in patients under 50 years of age who have undergone 
THA for osteonecrosis or osteoarthritis. In terms of survival, it is 
reasonable to propose THA to patients under 50 years suffering 
from ON, which will improve their quality of life and function in 
the long term. However, the longer-term functional results will not 
be as good as those of THA for osteoarthritis.
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