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ABSTRACT: Femoral head osteonecrosis is a disease characterized by the decrease of blood vascularization in 
the femoral head, which leads to death of the osteocytes, demineralization and resorption of bone spans, change of 
trabecular architecture, with the reduction of the bone mechanical resistance and collapse of the articular surface in 
the femoral head. Left untreated, the disease may have a rapid progression, leading to severe symptoms, with 
significant articular dysfunction, functional impotence and a serious impact on the patient’s quality of life. The 
prevalence of the disease is ever growing all over the world, affecting mainly people in their 30s, 40s or 50s. In the 
present study, we analyzed a number of 76 patients with femoral head osteonecrosis with severe symptoms that 
required a surgical treatment. There was observed that more than ¾ of the investigated patients were males, while 
81.58% were younger than 60 years old. Among the identified risk factors, smoking came first, followed by alcohol 
intake, obesity and chronic administration of corticosteroids. A very high percentage of patients (84.21%) were 
diagnosed in stages III and IV of the disease. 
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Introduction 
Osteonecrosis of the femoral head, also 

called avascular necrosis, is a pathological state 
characterized by the decrease of subchondral 
bone vascularization of the femoral head, which 
leads to the death of osteocytes, 
demineralization and resorption of porous bone 
tissue spans, the change of trabecular 
architecture with the reduction of mechanic 
resistance of the bone and the articular surface 
collapse [1,2]. 

The ischemia state installed progressively 
activates osteocytes, cells that release high 
quantities of acid phosphatase, an enzyme 
involved in the resorption of bone spans [3]. 

Left untreated, the disease may have a rapid 
progression, thus leading to the femoral head 
collapse, one of the most severe bone changes; 
in this study, the disease develops through acute 
symptoms, sometimes intolerable ones, such as 
hip pain, intense articular dysfunction, 

functional impotence, which seriously affects 
the quality of the patient’s life [4,5]. 

Moreover, osteonecrosis of the femoral head 
causes significant economic and social costs, as 
the disease mainly affects males, aged between 
30 and 50 years old, who are frequently 
withdrawn from the working services and 
require medical care [6]. 

The prevalence of femoral head 
osteonecrosis is increasing all over the world; 
the disease affects mainly the individuals in their 
30s, 40s or 50s [7-9]. 

Some statistical data showed that only in the 
USA there are recorded about 20,000-30,000 
new cases of femoral head osetonecrosis every 
year, the total number of patients reaching 
approx. 5-5.7 million patients nowadays [10,11]. 

More studies showed that the etiology of 
osteonecrosis is multi factorial, unclear and 
unknown [12], and in the absence of an early 
treatment, the natural progression of the disease 
is rapid, thus leading to secondary hip arthritis in 
a few years time [13]. 
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In the present study, we proposed to perform 
a clinical study of 76 patients diagnosed with 
aseptic necrosis of the femoral head, who 
required a surgical intervention. 

Material and Methods 
We made a retrospective study on 

76 patients, admitted to the Orthopedics Clinic 
within the Emergency Clinical Hospital of 
Oradea between 2011 and 2015, for aseptic 
necrosis of the femoral head. 

All the admitted patients included in the 
study were evaluated clinically and 
paraclinically, immediately after admission. 

The general clinical examination tried to 
highlight the specific signs and symptoms of the 
condition that led to the admission of the 
patients in the orthopedics clinic, signs and 
symptoms of any associated conditions that may 
have represented risk factors for the surgical 
treatment, pathological history of every patient 
that may have been relevant for the onset and 
development of the present condition, as well as 
the performed treatments. 

Paraclinically, every patient benefited from a 
standard x-ray of the pelvis for highlighting the 
changes of coxofemoral joints and especially of 
the bone tissue structure in the femoral head. 

In the cases where pelvis x-ray did not 
provide sufficient data there were performed hip 
CT or MRA scans, in order to better highlight 
the extension and severity of the bone lesions, 
on which there was established not only the 
stage of the disease, but also the type of surgical 
intervention required. 

All the patients benefited from a standard 
lung x-ray for establishing any active pulmonary 
lesions or sequelae developed after previous 
conditions in the past. 

Also, all the patients were investigated with 
an EKG, in some cases being required the 
performance of abdominal, cardiac, doppler-
color ultrasound or respiratory investigations in 
order to detect and evaluate any possible 
associated conditions. 

Serological tests completed the paraclinical 
study in all the patients. Besides the regular 
biological tests (full blood count, ESR, 
glycemia, creatinine, urea, urine examination), 

in all patients there were performed tests on 
blood coagulation, blood type and Rh for 
evaluating the operatory and post-operatory 
risks.  

The data obtained were filed in Excel sheets 
for a statistical processing and for obtaining 
charts that provide descriptive synthetic aspects 
of our study. 

The retrospective study was approved by the 
Ethics Comitee of the Emergency Clinical 
Hospital of Oradea (27433/06.11.2018). 

Results 
The main symptoms presented by the patients 

with aseptic necrosis of femoral head in our 
study were the hip pain and functional 
impotence. 

Most patients complained that the hip pain 
radiated towards the groin, the internal part of 
the thigh or within the entire lower limb. 

The intensity of the pain described by the 
patients was variable, being more intense during 
morning time and especially during walking. 

Most patients mentioned that bed rest in a 
horizontal position improved the pain 
symptoms. 

Regarding the functional impotence, this was 
correlated with the degree of femoral head 
damage, thus in the cases of early osteonecrosis 
the flexion/extension movements of the thigh on 
the abdomen were possible only in relatively 
high limits, while the rotation movements were 
more reduced; in the advanced osteonecrosis 
cases, the limitation of movements in the hip 
joint were quite significant, leading up to semi-
anchylosis. 

Besides pain and functional impotence, some 
patients accused walking and orthostatism 
position disturbances, many of them preferring 
to lean on a stick or metallic crutches toggles. 

Also, a high number of patients accused 
bilateral hip pain, as a result of a coxarthosis on 
the opposite hip. 

The study of the sex distribution of patients 
with aseptic osteonecrosis of the femoral head 
showed that of the 76 patients, 59 (77.63%) 
were males and only 17 patients (22.37%) were 
females (Figure 1). 
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Figure 1. Gender distribution of patients with femoral head necrosis. 

 
The study of the patient’s living environment 

distribution highlighted that femoral head 
osteonecrosis affects individuals from the urban 
and rural areas almost in the same way. 

Of the 76 patients, 40 (52.43%) came from 
the urban area and 36 (47.57%) from the rural 
area (Figure 2). 

 

 
Figure 2. Living environment distribution of patients: 

urban (U) = 40 patients (53.43%); rural (R) = 36 patients (47.57%). 

 

The age evaluation of our patients showed 
that this disease affects not only the elderly, but 
also young people; as it may be observed from 
Figure 3, femoral head osteonecrosis may affect 
young adults, aged under 30 years old. 

Most patients in our study were aged under 
60 years old; thus, of the 76 studied patients, 
62 (81.58%) were aged under 60 years old, 
while the number of patients aged over 60 years 
old was only 14, representing 18.42% of all the 
patients. 

From Figure 2 there may be observed that in 
the age group 50-59 years old there were 
recorded 28 patients, which represents 36.84%, 
while the number of patients with femoral head 
necrosis increased with age up to the age of 
60 years old. 

The study of the risk factors showed that 
most patients were smokers; as such, of the 
76 patients, 23, representing 30.26% admitted 
that they were smokers. 
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The 2nd place regarding the incidence of risk 
factors was represented by alcohol intake. 

Thus, 12 patients, representing 15.79% 
admitted that they were alcohol consumers. 

Regarding this risk factor, we consider that 
the data provided by the patients do not 
correspond to reality, most often the patients 
being unable or unwilling to offer a clear 
quantity of the alcohol they consumed daily or 
monthly. 

On the 3rd place of risk factors in our group 
we identified obesity. 

This was identified in 11 patients, 
representing 14.47%. 

On the 4th and 5th place among the risk 
factors we identified chronic treatment with 
corticosteroids (in 6 patients, representing 
7.89%) and hip traumas also in 6 patients. 

A number of 5 patients, representing 6.58%, 
presented various blood coagulation conditions 
(Figure 4). 

 

 

Figure 3. Age distribution of patients with femoral head necrosis. 

 

Figure 4. Risk factors involved in the etiopathology of femoral head necrosis in the studied group. 

 
We should mention the fact that some 

patients presented 2 or even 3 risk factors, while 
in others we did not identify any risk factor, 

which made us consider those cases as 
idiopathic. 

Regarding the stage of the disease, in our 
study, we took into consideration the clinical 
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signs and symptoms, the functional impotence 
degree and the bone tissue changes in the 
femoral head identified on the x-ray, CT or 
MRA images. 

In our study, only 12 patients (15.79%) were 
diagnosed in stages I and II, the rest of them 

being diagnosed in advanced stages of the 
disease. 

Thus, 23 patients, representing 30.26% were 
diagnosed in stage III, while 41 patients, 
representing 53.95% were diagnosed in stage IV 
of the disease (Figure 5). 

 

 

Figure 5. Stages of femoral head necrosis in the studied group. 

 
All the patients included in the study 

benefited from surgical treatment; as it may be 
observed in Figure 6, according to the 
particularities of every patient, there were 
performed three types of surgical interventions: 
core decompression (CD) in 15 cases (19.74%), 
cementless total hip arthroplasty (cementless 
THA), 44 cases (57.89%) and cemented total hip 
arthroplasty (cemented THA) in 17 cases 
(22.37%). 

The core decompression were performed in 
the initial stages of the disease, in young 
persons, in order to stimulate a revascularization 
of the necrosis area in the femoral head; 
cementless total hip arthroplasty was performed 
in advanced stages of the disease, in individuals 
up to 65 years old and with a good biological 
status, while cemented total hip arthroplasty was 
performed in patients aged over 65 years old, 
with a poor bone quality. 

 

  
Figure 6. Types of surgical interventions practiced on the patients in the studied group. 
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Discussion 
Aseptic osteonecrosis is a disease that may 

progress for a long time without any significant 
clinical symptoms, which makes most patients 
to be diagnosed in the late stages of this disease 
[14,15]. 

As shown by numerous studies, the disease 
mainly affects males aged between 30 and 
50 years old [6,16-19]. 

Our study showed that the disease mainly 
affects men and the onset may be even before 
the age of 30 years old. 

Aseptic osteonecrosis of the femoral head is 
a multifactorial disease, in its etiopathology 
being identified metabolic and local factors that 
affect the blood supply of the femoral head and 
neck [20]. 

Of the genetic factors, the most studied gene 
is MTHFR that codifies the formation of the 
methylenetetrahydrofolate enzyme reductase 
involved in the homocysteine remethylation of 
methionine [21]. 

The MTHFR mutations observed in some 
Asian populations diagnosed with femoral head 
necrosis may affect the metabolism and the 
levels of homocysteine. 

There was shown that high levels of 
homocysteine negatively affect bone resistance 
[22], while high plasma concentrations of its 
metabolites are correlated with a higher risk of 
bone fracture [23]. 

Moreover, there was reported that high levels 
of homocysteine and its associated metabolite,  
S-adenosylhomocysteine (SAH), cause 
structural changes of the bone, characterized by 
a high trabecular destruction and a low 
trabecular thickness [24,25]. 

Of the changeable factors associated to 
femoral head osteonecrosis we identified 
smoking, alcohol intake, chronic administration 
of corticosteroids, obesity, hip traumas and 
blood coagulation disorders. 

Smoking was identified in 23 patients, 
representing 30.26% of our group. 

We consider smoking to be an essential 
factor involved in the osteonecrosis 
etiopathology, as it may increase tissue hypoxia, 
including in the bone tissue. 

Moreover, there was shown that smoking 
inhibits osteogenesis and fracture healing, 
therefore it is not surprising the fact that it 
represents a risk factor for osteonecrosis. 

There is a high risk for present smokers to 
develop femoral head necrosis, still it should be 
taken into consideration that smoking has a 

cumulative effect highlighted in patients who 
smoked for more than 20 years, more than one 
pack of cigarettes a day. 

The physiopathological effects are still 
unclear, but there exist vascular changes that 
lead to the decrease of local blood flow and the 
decrease of hematogenous bone marrow activity 
[26,27]. 

Chronic alcohol intake represents another 
environmental factor involved in the 
etiopathology of femoral head necrosis. In our 
study we identified 12 patients who consumed 
alcohol, representing 15.79%. 

Although their number seems small, we 
believe that their real number is a lot higher, as 
some patients did not declare themselves as 
alcohol consumers, and there was no 
paraclinical method of identifying the ones who 
consumed alcohol. 

The studies performed so far showed that 
there is a higher risk of osteonecrosis in 
occasional or frequent alcohol consumption, in 
comparison to those who do not consume 
alcohol at all [28,29]. 

Also, there seems to be a connection between 
the severity of the lesion of femoral head 
osteonecrosis and the quantity of alcohol 
ingested, as well as the duration of the 
consumption. 

Although the real incidence of osteonecrosis 
is low, in alcoholic patients there was reported 
an incidence up to 29.2% [30]. 

Matsuo et al (1988) found a high risk in 
regular alcohol consumers (48ml alcohol daily), 
in comparison to patients who did not consume 
alcohol [31]. 

Another factor involved in the etiopathology 
of femoral head necrosis is represented by the 
treatment with anti-inflammatory drugs, like 
corticosteroids. 

The risk for osteonecrosis associated with 
corticosteroids is quite high in patients who 
suffered a renal transplant, in those who suffer 
from major collagen disorders (erythematosus 
lupus, sclerodermia, rheumatoid polyarthritis) 
due to the mineralization defects and structural 
weakness of the bone induced by the treatment. 

In our study, only 6 patients, representing 
7.89%, declared having been subjected to 
chronic corticotherapy. 

A meta-analysis of 22 studies on 
osteonecrosis associated to the chronic treatment 
with steroids highlighted a 4.6 higher increase of 
osteonecrosis progression rate for every 
10mg/day of increasing the average daily dose 
[32]. 
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The physiopathological mechanisms through 
which corticosteroids cause osteonecrosis are 
multiple ones and insufficiently known. 

The activity level and number of 
mesenchymal cells, both in the hematopoietic 
and stromal compartments of the bone marrow, 
proved to be quite low in patients with femoral 
head osteonecrosis induced by steroids. 

Prolonged treatment with steroids also 
stimulates the differentiation of pluripotent 
stromal cells of the bone marrow into adipocytes 
[33]. 

Adipogenesis induced by steroids in the bone 
stem cells and the systemic changes of the lipid 
metabolism are major contributors to the 
osteoporosis and osteonecrosis caused by 
steroids [34], while the hypertrophy of adipose 
cells may determine a high intraosseous 
pressure, followed by a bone ischemia and 
osteonecrosis [35]. 

Coagulation disorders (coagulopathies) 
represent another risk factor involved in femoral 
head necrosis. 

In our study, coagulation disorders were 
identified only in 5 patients. 

The emboli and thrombi were found both in 
the arterioles and in the venules of osteonecrotic 
tissue, in some animal experimental models. 
Individuals with an inherited coagulation 
disorder may have a higher risk of developing 
femoral head osteonecrosis, in comparison to 
normal individuals, through thrombotic 
occlusion of microcirculation in the femoral 
head and a low capacity of hypofibrinolysis 
(a low capacity of intravascular thrombi lysis) 
[36]. 

Another particular aspect of our study was 
that most patients who were admitted in our 
clinic were diagnosed in late stages of the 
disease. 

Thus, of the 76 patients, 64 (84.21%) were 
diagnosed in stages III and IV. 

This aspect may be due to the medical 
education of the population, to a medical system 
that cannot diagnose the disease in its early 
stages or to the material situation. 

Regarding the treatment applied to our 
patients, most of them benefited from 
cementless total hip arthroplasty (cementless 
THA), 44 cases (57.89%), 17 patients (22.37%) 
benefited from cemented total hip arthroplasty 
(cemented THA), while for 15 patients 
(19.74%), there were performed core 
decompression in the femoral head for a 
revascularization of the osteonecrosis area. 

At present, in the treatment of femoral head 
aseptic necrosis there are used two major 
methods: 

- non-surgical methods; 
- surgical methods. 
Non-surgical methods apply in the early 

stages of the disease, most often in 
asymptomatic osteonecroses, most often being 
used for preventing the disease progression 
[37,38]. 

Reducing body weight, controlling obesity 
and lipidic metabolism changes represent the 
most important indications for stopping disease 
progression [39]. 

Surgical treatment mainly applies in the 
advanced stages of femoral head necrosis; 
femoral head core decompression has the 
purpose of reducing the interosseous pressure, 
stimulating angiogenesis and osteogenesis, thus 
reducing the pain felt by the patient, heaving the 
best outcomes when used in the earliest, pre-
collapse stages of the disease with small lesions. 

A study performed by MA et al (1996) 
showed that the rate of success for this surgery 
was about 70% after 5 years, without any other 
additional surgical intervention [40]. 

Moreover, it seems that drillings associated 
with bone grafting lead to the improvement of 
the processes of bone tissue formation and 
increase of bone resistance [41]. 

In the case of damaged articulations, it is 
required total hip arthroplasty. 

Still, there is no consensual decision 
regarding the use of total hip arthroplasty in 
patients with sickle cell disease, erythematosus 
lupus, prolonged intake of corticosteroids, 
alcohol abuse or renal transplant [42]. 

Conclusions 
All the patients included in the study 

presented intense hip pain and functional 
impotence, which required their admission to an 
orthopedics clinic and the performance of a 
surgical treatment. 

Of the 76 patients, 59 (77.63%) were males 
and only 17 patients (22.37%) were females. 

The study of patient distribution according to 
the living environment highlighted that femoral 
head osteonecrosis affects both people from the 
urban area and the rural one, in the same way. 

Regarding age, there was observed that the 
disease affects not only elderly people, but also 
young people, as well, even under 30 years old. 

In our study, most patients (62 representing 
81.58%) were aged under 60 years old; of these, 
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in the age group 50-59 years old, there were 
recorded 28 patients, representing 36.84%. 

Most patients (64, representing 84.21%) were 
diagnosed in stages III and IV of the disease.  

Of the identified risk factors, smoking came 
on the first place, followed by alcohol intake, 
obesity and chronic administration of 
corticosteroids. 
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