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Abstract 
 

Background: Amongst the multiple etiologies implicated in the development of Avascular necrosis of the femoral head, literature re-

garding the association of cirrhosis of liver with osteonecrosis of femoral head is scanty and is correspondingly less studied. Considering 

a large number of patients with liver cirrhosis in this region of our country, this study was conducted to evaluate the association of cir-

rhosis as an independent risk factor in the development of osteonecrosis. To the best of our knowledge No such study has been done 

evaluating the same in this region. 

Methods: This prospective analysis aimed to determine the prevalence of osteonecrosis of femoral head in patients with cirrhosis of liver, 

patients presenting to the hospital with established cirrhosis, diagnosed with help of ultrasonography , were evaluated for the occurance 

of Avascular necrosis of the femoral head.  

Results: The prevalence of osteonecrosis of femoral head in patients with cirrhosis of liver was evaluated to be 1.2% in the present study. 

Amongst this cirrhotic subgroup, the prevalence of osteonecrosis of femoral head in cirrhotic patients due to excessive alcohol consump-

tion was calculated to be 1.1% and that of the cirrhotic patients independent of alcohol consumption came out to be 1.4%. 

Conclusion: Analysis of the results of the present study establishes cirrhosis of liver, the cause of which could be independent or related 

to alcohol consumption, as a risk factor for the development of osteonecrosis of femoral head. Significance of alcohol related cirrhosis 

resulting in AVN of the femoral head, though, is challenged by the present study. 
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1. Introduction 

Osteonecrosis of the femoral head also referred to as avascular 

necrosis, a disease with multiple etiologies that affects young and 

active adults, is characterized by decreased vascular supply to the 

subchondral bone of the femoral head, leading to destruction and 

collapse of the femoral head. (Aaron RK 2001).  It was Koenig 

who first described this condition in 1888, which he termed oste-

ochondritis dissecans. Later in 1925, Haenish described the first 

case of osteonecrosis of femoral head.  

Many conditions have been implicated in the development of this 

disease. These include trauma, steroid overuse, alcohol abuse, 

systemic lupus erythematosus, organ transplant, Caissons disease, 

sickle cell anemia, Perthes disease and coagulation disorder. (Asa-

no T et al 2003) (Tektonidou MG, Moutsopoulos HM 2004) (Ta-

ble 1) 

 

 

 

 

 

Table 1: Main Conditions Associated with Atraumatic Osteonecrosis 

(Louis Solomon Et Al 2010) 

Infections 
 Osteomyelitis 

 Septic arthritis 

Caisson disease  Dysbaric osteonecrosis 

Haemoglobinopathy  Sickle Cell Disease 

Storage disorders  Gauchers Disease 

Coagulation disorders 

 Familial thrombophilia 

 Hypofibrinolysis 

 Hypolipoproteinaemia 

 Thrombocytopenic pur-
pura 

Other 

 Perthes’ disease 

 Cortisone administra-
tion 

 Alcohol abuse 

 Systemic Lupus Ery-

thematosus 

 Pregnancy  

 Anaphylactic shock 

 Ionizing radiation 

 Organ transplant 
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Regardless of the underlying etiology of osteonecrosis, the final 

outcome is apoptosis of osteoblasts and osteocytes. (Weinstein RS 

et al 2000) (Calder JD et al 2004) (Youm YS et al 2010). The 

pathophysiological model of osteonecrosis of femoral head pro-

poses a multiple hit theory. (Schulte CM, Beelen DW 2004) 

Unfortunately, out of the many risk factors only a few studies have 

been done to evaluate the association of individual risk factors in 

development of osteonecrosis of femoral head. The literature re-

garding the association of cirrhosis of liver with osteonecrosis of 

femoral head is scanty and is correspondingly less studied. (Hung 

TH et al 2011). Considering a large number of patients with liver 

cirrhosis in this region of our country and our hospital being a 

high volume centre for cirrhosis, this study was conducted to 

evaluate the association of cirrhosis as an independent risk factor 

in the development of osteonecrosis. No such study has been done 

evaluating the same in this region. 

2. Material and methods 

This was a prospective analysis of prevalence of osteonecrosis of 

femoral head in patients with cirrhosis of liver, conducted on pa-

tients undergoing treatment in our hospital. Patients with a prior 

diagnosis of cirrhosis of liver or patients who were diagnosed of 

cirrhosis were included in the study. Diagnosis was established 

using ultrasonography as the diagnostic modality for screening of 

patients along with laboratory tests for liver dysfunction. All age 

groups were included in the study.  

Patients who were not willing to participate in the study and re-

fused to give consent or had a history of trauma to the involved 

hip were excluded. The following algorithm (fig 2) was used for 

selection and evaluation of patients. 

 

 

 
Fig. 2: Clinical Signs Were the Main Criteria of Selection in Our Study. This was followed with Subsequent Imaging Studies. 

 

Patients were identified and enrolled for the study through proper 

clinical and radiographic evaluation. Clinically, medial thigh or 

groin pain with limitation of hip motion in cirrhotic patients raised 

our suspicion. Hip pain, which intensified with weight bearing and 

relieved with rest was noted. Range of motion was checked and if 

limited, particularly hip abduction and internal rotation, the patient 

was considered as a possible positive and was undertaken for radi-

ographic evaluation.  

Imaging studies were carried out using both the Ficat and Artlet 

staging and Association Research Circulation Osseous (ARCO) 

staging system. The former staging system was used for mass 

screening of patients. This included standard pelvis with both hips 

anteroposterior and lateral view radiographs with or without a 

magnetic resonance imaging (MRI). Patients who had signs of 

osteonecrosis on plain radiographs were taken as positive cases. 

For patients who had clinical symptoms with normal radiographs 

were planned for MRI of hip.  

3. Observation and results 

Amongst the 1050 patients that were evaluated, 737 patients met 

the inclusion criteria and were included in this study. The young-

est patient was 22 years old and the eldest was 85 years old. The 

mean age was 50.82 years with a standard deviation of 10.753. 

621 (84.2%) patients were between the age group of 36 to 65 

years of age (p<0.001). Out of the total patients, 682 (92.5%) pa-

tients were male and 55 (7.5%) were female.  

A large group of patients, to be exact 454 (61.6%) patients, had 

cirrhosis related to alcohol abuse and the remaining 283 (38.4%) 

had cirrhosis due to other causes (p<0.001) (Table 3). 
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Table 3: Distribution of Patients According to Etiology of Cirrhosis 

Cirrhosis No. of patients Percent P Value 

Alcohol related 454 61.6 
 

<0.001 
Other causes 283 38.4 
Total 737 100.0 

 

Amongst all these patients, only 9 (1.2%) were diagnosed with 

osteonecrosis of femoral head (p<0.001). Thus the prevalence of 

osteonecrosis of femoral head in patients with cirrhosis of liver 

was 1.2% in our study (p<0.001)(Table 4). Amongst these 9 pa-

tients, 5 (55.56%) had alcoholic liver disease and the remaining 4 

(44.44%) had cirrhosis related to other causes, of which 3 (75%) 

were due to viral hepatitis. Of the 9 patients diagnosed with oste-

onecrosis of femoral head, 4 had unilateral joint involved, 3 

(33.33%) right and 1 (11.11%) left and 5 (55.56%) had bilateral 

joints involved.  

 
Table 4: Fraction of Patients Diagnosed with Osteonecrosis 

Osteonecrosis No. of patients Percent P Value 

No 728 98.8 
 

<0.001 
Yes 9 1.2 

Total 737 100.0 

 

Thus the prevalence of osteonecrosis of femoral head in cirrhotic 

patients due to excessive alcohol consumption was calculated to 

be 1.1% and that of the cirrhotic patients independent of alcohol 

consumption came out to be 1.4% in the present study (table 5). 

 
Table 5: Proportion of Patients Diagnosed with Osteonecrosis in Cirrhotic 

Subgroup 

Cirrhosis No.  of patients Osteonecrosis Percent 

 Other causes 283 4 1.4% 
Alcohol related 454 5 1.1% 

 

 

4. Discussion 

Osteonecrosis of femoral head traditionally is managed by the 

orthopaedic team. Numerous studies looking right from etiology 

to treatment of this disease have been undertaken. Over a period of 

time a lot of etiological factors have been implicated to cause 

osteonecrosis of femoral head. The present study evaluates the 

prevalence of osteonecrosis of femoral head in patients with cir-

rhosis of liver.  

Cirrhosis is commonly seen in patients with alcohol abuse. Apart 

from alcohol, there are other etiologies that cause cirrhosis. 

Amongst these, viral hepatitis is emerging as an important leading 

cause. Thus, the most common etiologies of cirrhosis are alcohol 

abuse and viral hepatitis. The same was observed in the present 

study. However, it is still not clear whether cirrhosis of liver in 

itself is associated with osteonecrosis of femoral head, or, are 

there other adjuvant factors that cause this disease. 

In the present study, most cases of cirrhosis were due to alcohol 

abuse (61.3%). It was also observed that the prevalence of oste-

onecrosis of femoral head in patients with cirrhosis independent of 

alcohol abuse was comparable to that of patients with cirrhosis 

due to alcohol abuse. This was an important finding as there have 

been many studies that implicate alcohol abuse as an important 

risk factor in the development of osteonecrosis, on the contrary, 

the findings of present study refutes the same and questions the 

involvement of alcohol as an independent and important risk fac-

tor resulting in osteonecrosis of femoral head. 

In the present study, an increased risk of osteonecrosis of femoral 

head was also noticed in patients with male sex and excessive 

alcohol consumption, as is seen in the Indian population. Hirota et 

al. have also reported similar results in patients with excessive 

alcohol intake, cigarette smoking along with their occupational 

status with the risk developing idiopathic osteonecrosis of the 

femoral head. (Hirota Y et al 1993). Fukushima et al. in 2010 

conducted a nationwide epidemiologic survey of idiopathic oste-

onecrosis of the femoral head with findings comparable to this 

study. (Fukushima Wet al 2010). 

Despite the fact that many associated factors that have been pro-

posed, the pathogenesis of the disease is not well understood. Im-

pairment of the vascular supply to the femoral neck is considered 

as an important mechanism for osteonecrosis of femoral head. 

(Jones LC, Hungerford DS 2004).  This occurs when the local 

blood supply to the femoral head is severed, commonly seen after 

trauma. Osteonecrosis of femoral head may be caused by other 

mechanisms other than impairment of vascular supply. Some au-

thors have proposed venous stasis and retrograde arteriolar stop-

page as an important mechanism. While the possibility of intra-

vascular thrombosis and compression of capillaries and sinusoids 

by marrow swelling as a possible mechanism in the pathogenesis 

of osteonecrosis have also been debated. The end result of this 

vascular insult, results in death of osteocytes and eventual collapse 

of the articular surface.  

Although evidence regarding cirrhosis as a possible risk factor in 

the etiopathogenesis of osteonecrosis of femoral head is lacking 

but there are many studies which indicate the prevalence of bone 

mineral disorders in patients with cirrhosis. Certain studies have 

shown increased bone resorption and decreased bone formation in 

patients with chronic liver disease. (Gallego-Rojo FJ et al 1998) 

(Crosbie OM et al 1999) 

Patients with cirrhosis of liver have anomalies of calcium and 

vitamin D metabolism. Vitamin D undergoes 25-hydroxylation in 

the liver tissue, a process that is affected by advanced liver dis-

ease. Various studies have shown low serum 25-hydroxyvitamin 

D levels in individuals affected by chronic liver disease. (Craw-

ford BA et al 2006) (George J et al 2009) Reduced tissue sensitivi-

ty to circulating vitamin D due to altered vitamin D receptor geno-

types may play a role. Vitamin K is an essential cofactor for oste-

oblasts to synthesize osteocalcin - bone matrix protein. A de-

creased osteocalcin level in patients with cirrhosis means reduced 

bone formation. Thus, Vitamin K deficiency contributes to osteo-

penia. (Nishiguchi S et al 2001) 

Many studies have demonstrated the role of insulin like growth 

factor 1 (IGF-1), interlukin 6 (IL-6), osteoprotegerin (OPG) and 

tumor necrosis factor α (TNF-α) in the development of hepatic 

osteodystrophy. A decreased IGF-1 level in patients with liver 

cirrhosis may contribute to the development of osteoporosis. In-

creased TNF-α and IL-6 levels in patients with cirrhosis can cause 

chronic joint inflammation and lead to arthritis. (McInnes IB, 

Schett G. 2007) (Smolen JS et al 2008). IL-6 can induce osteoclas-

togenesis and bone resorption (Liu XH et al 2005)  (Wong PK et al 

2006) (De Benedetti F et al 2006). Various studies has shown that 

the OPG is high in patients with chronic liver disease compared to 

control subjects, which shows that there is ligand consumption 

and overexpression of OPG that activates osteoclastic activity. 

(Moschen AR et al 2005) (González-Calvin JL et al 2009). Cir-

rhosis of liver is associated with coagulation dysfunction along 
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with thrombocytopenia which has been proved to be a risk factor 

in development of osteonecrosis of femoral head.  

Wiest et al. in 2011 evaluated the hepatic removal of IL-6 in pa-

tients with cirrhosis and proved impaired hepatic clearance of IL-6 

in cirrhotic patients (Wiest R et al 2005). They hypothesized that 

high osteoclastogenesis induced by raised IL-6 levels to be the 

most important reason for atraumatic osteonecrosis of femoral 

head in cirrhotic patients. This may cause bone resorption and 

subsequent collapse of the subchondral bone. There are many 

factors that cause bone disorders in cirrhotic patients but further 

studies are required to prove more evidence to support cirrhosis as 

an individual risk factor in the pathogenesis of osteonecrosis of 

femoral head.  

This study however has certain limitations. First, the database we 

selected does not include complete information that may be rele-

vant to our study, such as smoking, the use, dosage and duration 

of steroid, any of which can cause osteonecrosis of femoral head.  

Secondly, the true frequency of osteonecrosis of femoral head may 

be underestimated in this study, because not all patients with oste-

onecrosis of femoral head require hospital admission. However, 

hospitalization for osteonecrosis of femoral head would be a 

marker for a disabling or more severe form of the disease, which 

may have more important clinical significance.  

Third, as only radiographs were employed in mass screening of 

patients as per our study algorithm and MRI was only done for 

patients with normal radiographs and positive clinical findings, we 

might have missed the disease in its early stages. 

Fourth, as our study only conducted the prevalence of the disease 

in cirrhotic patients, we didn’t have a control group to compare 

our findings with non-cirrhotic patients. Considering the results of 

our study in wholesome and analyzing the above said limitations, 

it can be readily quoted that cirrhosis of liver occurring in the 

absence of alcohol abuse can be considered as an important eti-

opathogenic factor in causing osteonecrosis of femoral head. 

However, further studies are required to strongly establish this 

fact. Thus, cirrhosis of liver can be considered as an etiological 

factor independent of alcohol consumption in the pathogenesis of 

osteonecrosis of femoral head. 

5. Conclusion 

This study intended to find the prevalence of osteonecrosis of 

femoral head in patients with cirrhosis of liver. As per this study, 

the prevalence of osteonecrosis of femoral head in patients with 

cirrhosis of liver is 1.2% and it can be concluded that cirrhosis of 

liver is a risk factor in the development of osteonecrosis of femo-

ral head. Alcohol is an established risk factor for osteonecrosis of 

femoral head. Hence any patient with cirrhosis of liver, the cause 

of which could be independent or related to alcohol consumption 

should always be considered a risk factor for the development of 

osteonecrosis of femoral head. Thus, physicians should be aware 

of the importance of evaluating hip pain in cirrhotic patients. 

After conducting such a study the question that came across our 

minds was that whether cirrhosis secondary to alcohol abuse was 

really a significant risk factor for development of osteonecrosis of 

femoral head. This of course is a matter of discussion. Similarly, 

cirrhosis independent of alcohol abuse should be considered as an 

equally important risk factor. 
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