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1. Introduction 
Osteonecrosis of the femoral head (ONFH) is a common hip 
condition affecting the quality of life in adult patients 
worldwide. In the early 2000s, the incidence in the general 
population in the United States was estimated to be between 
300.000 and 600.000 cases (1). The disease has been divided 
into two major groups: traumatic and non-traumatic ONFH. 
In the non-traumatic ONFH group, risk factors were studied 
and shown to be: alcohol intake (2), hypercoagulation 
disorder (3), and high-dose corticosteroids (4). However, 30% 
of non-traumatic ONFH were idiopathic (5). 

The natural history of the disease begins at the non-
collapsed femoral head, with or without pain, then the disease 
progresses to the post-collapsed femoral head in some 
patients, with arthritis change of acetabulum at the end-stage 
(6). Ficat and Arlet et al. classified the disease into four states 
by clinical and radiographic appearance (7). Besides, this 
ONFH has been categorized into pre-collapsed and post-
collapsed stages. In the pre-collapse stage, the primary 
treatment is hip preservation, consisting of conservative 
treatment or core decompression, whereas in a post-collapse 
state, the standard treatment is total hip arthroplasty (THA) 

(8). Mohammad et al. reported that THA improved quality of 
life in patients with post-collapse non-traumatic ONFH (9).  

However, in our institute, some patients in the post-
collapse state denied having an operation and considered 
continuing conservative treatment. Hence, the purpose of this 
study was to compare patient characteristics between patients 
who had total hip arthroplasty and those still on conservative 
treatment. 

2. Material and Methods 
This study was retrospective. We collected the data from the 
hospital electronic database (database 2011-2019) and 
included patients who had osteonecrosis of the femoral head 
with femoral head collapse. The inclusion criteria were being 
diagnosed with post-collapse stage ONFH and followed up in 
our center for at least six months. All patients underwent the 
same approach in consideration of THA. We advised patients 
to shift to a THA treatment plan from a conservative one if 
the pain did not decrease by conservative treatment or 
improvement did not meet the patient's lifestyle and daily 
living requirements. All patients considered the choice 
themselves at each follow-up visit. Patients who chose 
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Abstract 
Osteonecrosis of the femoral head (ONFH) affects patients' quality of life. In our institute, some patients in the post-collapse state denied having 
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improvement did not meet the patient's lifestyle and daily living requirements. We recorded the patient's demographic data, physical 
examination and hip radiographic. Twentynine patients (40 hips) had THA, while 31 patients (45 hips) were still undergoing conservative 
treatment. There were no differences in the patients' base demographic data. However, patients with THA had a lower rate of history of previous 
core decompression before head collapse than patients still undergoing conservative treatment (90.3% and 37.9%, respectively, p<0.01). In the 
conservative treatment group, most cases had femoral head collapse at the superolateral head, while patients in the THA group had an increased 
number of patients with collapse at the superomedial part of the femoral head. This study revealed that patients considering the continuation of 
conservative treatment had a higher rate of history of core decompression and a lower rate of supermedial femoral head collapse. Thus, these 
factors might be considered in the discussions with patients concerning the prognosis of the disease. 
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conservative treatment would be treated with non-steroidal 
anti-inflammatory drugs, activity modification, weight 
reduction (if overweight), and hip strengthening exercises. 

We recorded the demographic data, occupation, working 
level, underlying diseases, history of hip core decompression, 
range of motion on physical examination, hip radiographic 
data, and THA requirement. We classified occupation and 
working levels according to the International Standard of 
Occupations (10,11) and measured basic radiographic 
parameters of both hips in anteroposterior (AP) and frog-leg 
view to evaluate the location of femoral head collapse. The 
local Ethics Committee and Institutional Review Board 
approved this report. 

We performed statistical analysis using R-program 
version 3.2.1 software (R Foundation for statistical 
computing, Vienna, Austria). We used the independent 
sample t-test to compare age, height, weight, body mass index 
(BMI), and the total motion range between the groups. We 
compared the difference in the motion range in each direction 
with the Wilcoxon rank-sum test. We analyzed gender, 
occupation, working level, site, history of previous core 
decompression, underlying diseases, risk etiology of 
osteonecrosis, and femoral head collapse data location with 
Pearson's chi-square to compare the groups. We defined 
statistical significance as p<0.05. 

3. Results 
We included 70 patients in the post-collapsed ONFH group. 
Twenty nine patients (40 hips) had THA, while 31 patients 
(45 hips) were still undergoing conservative treatment. There 
were no differences in the patients' base demographic data 
between the two groups regarding age, gender, body mass 
index (BMI), occupation and working level. (Table 1)  

The data relating to osteonecrosis found that unilateral or 
bilateral inflammatory joint disease (RA, SLE) and risk 
etiology of osteonecrosis was not different between the 
groups. (Table 2) However, patients with THA had a lower 
rate of history of previous core decompression before head 
collapse than patients still undergoing conservative treatment. 

The physical examination and radiographic data found 
that patients in the conservative treatment group had a higher 
range of motion in all directions compared with the THA 
group. (Table 3) Additionally, the location of femoral head 
collapse had different patterns in both groups. In the 
conservative treatment group, most cases had femoral head 
collapse at the superolateral head, while patients in the THA 
group had an increased number of patients with collapse at 
the superomedial part of the femoral head.  

 

 

 

 

Table 1. Demographic data 

Characteristic 
Conservative 

group 
( n = 31) 

THA group 
( n = 29 ) 

p-
Value 

Age (years) 48.4 ± 12.8a 47 ± 13.1a 0.68 
Gender   0.80 
Male 16 (51.6%) 13 (44.8%)  

Female 15 (48.4%) 16 (51.7%)  
Weight (kg) 60.6 ± 12.3a 63.4 ± 13.6a 0.40 
Height (cm) 162.2 ± 8.0a 160.2 ± 8.2a 0.36 
BMI (kg/m2) 22.9 ± 3.6a 24.7 ± 4.8a 0.10 
Occupation   0.60 

Manager 6 (19.4%) 6 (20.7%)  
Technician 8 (25.8%) 5 (17.2%)  

Service 5 (16.1%) 6 (20.7%)  
Farmer 7 (22.6%) 10 (34.5%)  

Craft worker 0 (0%) 1 (3.4%)  
Operator 2 (6.5%) 0 (0%)  

Housewife 3 (9.7%) 1 (3.4%)  
Working level   0.71 

Sedentary 21 (67.7%) 17 (58.6%)  
Light 5 (16.1%) 7 (24.1%)  

Medium 5 (16.1%) 5 (17.2%)  
  THA: Total Hip Arthroplasty; BMI: Body Mass Index. 
   aMean values with standard deviations. 

   Table 2.Medical history data 

Characteristic Conservativ
e group Characteristic 

Conser 
vative 
group 

Affected side   0.76 
Bilateral 14 (45.2%) 11 (37.9%)  

Unilateral 17 (54.8%) 18 (62.1%)  
Contralateral hip 

problem   0.70 

Yes 3 (9.7%) 4 (13.8%)  
No 28 (90.3%) 25 (86.2%)  

Previous core 
decompression   <0.01 

Yes 28 (90.3%) 11 (37.9%)  
No 3 (9.7%) 18 (62.1%)  

Underlying disease   0.97 
No 9 (29%) 8 (27.6%)  
RA 0 (0%) 1 (3.4%)  
SLE 13 (41.9%) 11 (37.9%)  
Other 9 (29%) 9 (31%)  

Risk etiology of 
osteonecrosis   0.27 

Undetectable risk 3 (9.7%) 7 (24.1%)  
Corticosteroid 20 (64.5%) 17 (58.6%)  

Alcohol 6 (19.4%) 2 (6.9%)  
Hemoglobinopathy 0 (0%) 1 (3.4%)  

Irradiation 0 (0%) 1 (3.4%)  
Other 2 (6.5%)   

THA: Total Hip Arthroplasty; BMI: Body Mass Index; SLE:    Systemic 
Lupus Erythematosus; RA: Rheumatoid Arthritis 
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Table 3.Physical examination and radiographic data 

Characteristic Conserva 
tive group 

Characteristi
c 

Conservat
ive group 

Total ROM 255.4 ± 
33.9a 

178.8 ± 
43.5a <0.01 

Flexion 110 
(110,120)b 90 (78.8,100)b <0.01 

Adduction 30 (30,30)b 15 (10,21.2)b <0.01 
Abduction 45 (30,45)b 30 (27.5,30)b <0.01 
External 
rotation 46.7 (12.7)b 36.1 (15.8)b <0.01 

Internal 
rotation 15 (15,30)b 10 (0,15)b <0.01 

Location of 
femoral head 

collapse 
  < 0.01 

Superomedial 0 (0%) 5 (12.5%)  
Superolateral 44 (97.8%) 23 (57.5%)  

Both 1 (2.2%) 12 (30%)  

4. Discussion 
Total hip replacement is one of the standard treatments for 
post-collapse osteonecrosis of the femoral head (10). 
However, some patients consider undergoing conservative 
treatment instead of surgery. Our study aimed to evaluate the 
difference in patient characteristics between patients with 
post-collapse osteonecrosis of the femoral head who had THA 
and those who considered continuing conservative treatment. 
This study found that the group of patients who considered 
continuing conservative treatment had a higher rate of history 
of core decompression, a higher range of motion, and a lower 
rate of patients who had a collapse in the superomedial part of 
the femoral head. 

Core compression is the treatment for pre-stage collapse 
and is accomplished by reducing intraosseous pressure to 
reduce pain and delay the progression of the disease (11-13). 
This study found that patients who considered continuing 
conservative treatment had a higher rate of history of core 
decompression in pre-stage collapse. We hypothesized that 
patients who had previous core decompression might have 
lower intraosseous pain than those who did not. Hence, the 
primary source of pain in such patients might stem from 
articular pain following the femoral head collapse, while 
patients who did not have core decompression had combined 
pain of intraosseous and articular pain. 

The location of the femoral head collapse was one factor 
that may predict the requirement for THA. Our study found 
that the group of patients who underwent THA had a higher 
rate of patients with femoral head collapse at the 
superomedial part. A previous study by Sugano et al. reported 
that osteonecrosis lesions that involved more than the medial 
one-third of the weight-bearing surface from anteroposterior 
radiographic had a poor prognosis for massive collapse (14). 
We hypothesized that patients suffering from the 
superomedial part of femoral head collapse might have higher 

pain and more limited function because the superomedial part 
of the head has a higher contact surface with the acetabulum 
throughout the whole range of motion. 

There were some limitations in this study. First, the 
limited number of patients could not demonstrate any 
significant differences for some characteristics, and due to the 
mixing of categories, some biases may have occurred. 
Second, there was no data on the duration of the disease nor 
treatment after the femoral head had collapsed in each group, 
which is a factor affecting the treatment results. Finally, this 
study used only plain radiographic to evaluate hip lesions, 
which are not as accurate as magnetic resonance imaging 
(MRI). Therefore, further prospective studies should address 
this limitation.  

In conclusion, this study revealed that patients considering 
the continuation of conservative treatment had a higher rate of 
history of core decompression, a higher range of motion, and 
a lower rate of supermedial femoral head collapse. Thus, 
these factors might be considered in the discussions with 
patients for the prognosis of the disease and might be used as 
evidence for the choice of treatment. 
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