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Etiology of Femoral Head Avascular Necrosis in Patients:
A Cross-Sectional Study
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Background: Avascular necrosis (AVN), known as osteonecrosis, aseptic necrosis, or ischemic bone necrosis, results in the destruction of bone
cells. In the present study, we aimed to report the most common causes of AVN in in patients referred to Isfahan educational and medical centers.

Materials and Methods: This study is a cross-sectional study that was performed on all patients with AVN in medical educational centers in
Isfahan during 2019 and 2020. We included all patients diagnosed with AVN. Patients’ information including age, sex, cause of femoral head
necrosis, medical history, and drug usage were collected. Finally, reliable data from 99 patients were recorded.

Results: We collected data of 99 patients in this study. The most prevalent cause of ANV was corticosteroids use (32.3%), and it was more
prevalent among women (51.4%); the second prevalent cause of AVN in our study sample was trauma (28.28%), and it was more prevalent
among men (32.8%).

Conclusion: The most common cause of AVN was corticosteroids, which was consistent with previous studies. Other main causes of AVN
were traumatic or idiopathic issues.
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INTRODUCTlON has been reported 0.72% in China.[**! An average of 15,000
new cases of vascular necrosis are reported in the United
States each year, accounting for 10% of all hip arthroplasty
surgeries. In Japan, 2500-3300 new cases are diagnosed
each year, 34.7% are related to steroid use, and 21.8% are
related to alcohol use.

Avascular necrosis (AVN), known as osteonecrosis, aseptic
necrosis, or ischemic bone necrosis, results in the destruction
of bone cells due to poor blood flow (restriction of collateral
circulation), which leads to destruction, collapse, and joint

dysfunction.!?!
There is a disagreement on the pathogenesis of this disease;

however, factors such as genetic, metabolic, vascular damage,
increased intraosseous pressure, and mechanical stress that
The epidemiological studies worldwide about AVN show  affect the blood supply to the area can be mentioned.

different prevalence rates among different countries. The
incidence of AVN in the normal population of Korea has
been reported as 28.9 people per 100,000 people, while it

AVN can involve different bones. The most common sites of
involvement are femoral head, knee, talus, and humeral head.?!

One of the early symptoms of AVN is the onset of pain around
the pelvis or groin; this pain manifests itself by getting up from
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a sitting position, climbing stairs, and slopes and can gradually
restrict movement in patients.!”

The most common cause of total femoral joint replacement in
Asia is vascular necrosis.®

The prevalence of this disease is higher in men, especially in
the fourth and fifth decades of life and has a high morbidity."!
Osteonecrosis of the femoral head occurs for traumatic and
nontraumatic causes.['” The risk of osteochondronecrosis after
trauma (fracture) of the femoral neck is 11%—84%.

Known causes of osteonecrosis of the femoral head include
trauma, alcohol use, substance abuse, drug use, glucocorticoid
use, hematologic diseases (sickle cell anemia, leukemia, and
lymphoma), infectious diseases (CMV, HIV, hepatitis, rubella,
and varicella), pancreatitis, coagulation disease, lupus (that
is more common in females), gaucher, renal osteodystrophy,
antiphospholipid syndrome, hyperlipidemia, transplant
patients, hypercholesterolemia, hemodialysis, pregnancy,
gout, renal failure, congenital hip dislocation, Ehlers—Danlos
syndrome, caisson disease, hypercortisolism, sarcoidosis,
rheumatoid arthritis, sepsis, smoking, rheumatoid arthritis,
giant cell arthritis, and idiopathic causes.>!!

To prevent this complication, methods such as reduction
and fixation at the first opportunity, possibly hyaluronic acid
injection and capsulotomy, are used.!'!

There are different treatment options for AVN depending on
the severity and stage of the disease, and helpful measures
for these patients include delaying arthroplasty and advanced
treatment. Nonsurgical treatment includes extracorporeal
shock from pulsed electromagnetic fields, hypertensive oxygen
therapy, medications, exercise therapy, and restorative drugs.
It is noteworthy that unfortunately these methods do not have
significant results.['314]

To prevent early arthroplasty, core decompression, proximal
femoral osteotomy, bone graft with and without arteries, and
bone replacements are recommended. In the end stages, due to
degenerative changes in the joint, hip arthroplasty is performed
for treatment.['%

Due to the relatively high prevalence of AVN worldwide as
well as in Iran, also considering the reduction of morbidity in
case of early diagnosis of this disease and also the availability
of interventions to delay the course of the disease in people
at risk for AVN, our study was conducted to report the most
common causes of AVN in patients referred to Isfahan
educational and medical centers during 2019 and 2020.

MaTteriaLs AND METHODS
Study design and participants

This study is a cross-sectional study that was performed on all
patients with AVN in medical educational centers in Isfahan
during 2019 and 2020. We included all patients diagnosed with
AVN by expert orthopedic surgeons and those with written
informed consent to participate in this study. The exclusion
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criterion was incomplete file information and patients with
severe and multifactorial comorbidity whose main etiology
of femoral AVN was unknown were excluded from the study,
including patients with hematologic problems, rheumatoid
arthritis, and transplant patients.

Diagnosis of AVN was made using the following criteria: (1)
collapse of the femoral head without joint-space narrowing
or acetabular abnormality on radiography (including crescent
sign); (2) demarcating sclerosis in the femoral head without
joint space narrowing or acetabular abnormality; (3) “cold
in hot” on bone scintigraphy; (4) low-intensity band on
T1-weighted images (band-like pattern); and (5) trabecular
and marrow necrosis on histology.

Nontraumatic femoral head osteonecrosis was diagnosed in any
patient meeting two or more of the five criteria. This study was
based on the 2008 Helsinki Declaration and has a code of ethics
in the committee of Isfahan University of Medical Sciences.!']

Data collection

A self-made checklist was prepared by researchers for
recording the required data from medical documents of
patients. Patients’ information including age, sex, cause of
femoral head necrosis, medical history, and drug usage were
collected. Finally, data from 99 patients were recorded.

Statistical analysis

The obtained data were entered into the Statistical Package
for the Social Sciences (SPSS)(IBM, United states America)
version 24. Continuous and categorical variables were reported
as mean = standard deviation and frequency (percentage).

ResuLts

In our study, 64.6% of patients were men. The mean age
of patients was 40 + 8.6 years. The most prevalent cause
of ANV was corticosteroids use, and it was more prevalent
among women; the second prevalent cause of AVN in our
study sample was trauma, and it was more prevalent among
men. The other prevalent causes of AVN were idiopathic,
coagulation problem, infection, and alcohol use. More details
are presented in Table 1.

The idiopathic causes of the disease were also examined
based on the patient’s underlying disease, which according
to statistical findings is the most common cause of gender

Table 1: The etiology of avascular necrosis in study
population

Cause Males (%)  Females (%) Total (%)
Corticosteroids 14 (21.9) 18 (51.4) 32(32.3)
Coagulation problem 9 (14.06) 3(8.57) 12 (12.12)
Alcoholism 2(3.1) 0 2(2)
Infection 5(7.8) 2(5.7) 7(7.1)
Trauma 21(32.8) 7(20) 28 (28.28)
Idiopathic 13 (20.3) 5(14.21) 18 (18.18)
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segregation in women with diabetes and in men with crystal
addiction. Other causes by gender are listed in Table 2.

Discussion

Osteonecrosis of the femoral head is characterized by bone
death, pain, joint destruction, and loss of ability. The causes
and pathogenesis of osteonecrosis in nontraumatic cases
are not fully understood. In the present study, we aimed to
investigate the possible risk factors associated with AVN in
our study population in Isfahan, Iran. In our study, the most
common cause of the disease was corticosteroids, which is
consistent with previous studies. Also, in our study, the ratio
of men to women was about 1.4 times, which is due to the
higher prevalence of this disease among men.

Numerous studies have been conducted in recent years to
investigate the etiology of AVN, in which a review study
that has examined several studies has identified steroid and
alcohol use as the most important risk factors.!'" Studies have
also reported the use of corticosteroids as the main risk factor
for AVN. In a study conducted at Rasoul Akram Hospital in
Tehran, Iran, in 2013-2015, 42% of patients with AVN were
treated with corticosteroids, 4% with bisphosphonates, and 4%
with hematologic disease.™ In a study of 285 nontraumatic
AVN patients in Japan, the female: male ratio was 1:2, with
47.4% due to corticosteroid use, 30.5% due to alcohol use,
4.9% due to concomitant alcohol use, and 17.2% due to
idiopathic AVN.!'"! These data were in line with the findings
of our study. We also found that corticosteroids were the most
important and common factor of AVN.

In most studies, the prevalence statistics due to smoking,
alcohol, and addiction were significantly different from
our study, which could be due to the patient’s secrecy and
nonconfession due to the taboo nature of this issue. We also
believe that the prevalence of these causes could be higher.
Another study of 92 patients with AVN at Craiova Hospital in
2011 found that smoking is responsible for 36.96%, idiopathic
causes for 29.35%, alcohol consumption for 20.65%, trauma
for 11.96%, and corticosteroids for 8.7% in these patients.!'™!
Various studies have been performed to investigate idiopathic
causes. For example, a retrospective study of 416 patients
diagnosed with sickle cell disease for 15 years in Nigeria in
2007 found that 15.9% of these patients developed AVN during
their lifetime.!'"”!

In general, regarding the impact of genetic diseases as
a risk factor, various studies have been performed that

Table 2: Classification of idiopathic causes of the disease

Cause Males (%) Females (%) Total (%)
Crystal addiction 4(25) 1(14.3) 5(21.7)
Addiction to other drugs 2 (12.5) 0 2 (8.7)
Diabetes 2 (12.5) 3(42.9) 5(21.7)
Cigarettes 2(12.5) 0 2(8.7)
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have identified genetic abnormalities in patients with
osteonecrosis that contribute to the progression of the
disease.?**] Some abnormalities and risk factors directly affect
clotting mechanisms in people who are prone to excessive
blood clotting, which are related to other factors such as
corticosteroids, alcohol consumption, and hyperlipidemia,
as well as the metabolic effects of some fats, osteoblasts, and
osteoclasts, can increase the risk.1>)

In our study, It is noteworthy that diabetes was the most
common case of idiopathic causes, but in other studies there
are no accurate statistics on the prevalence of AVN in these
patients. It is suggested that prospective studies are conducted
to closely examine this association in diabetic patients.

The important point of the current study was that we evaluated
the etiology of AVN in Isfahan for the first time and similar
studies have not been conducted so far. On the other hand, the
limitations of our study were restricted study population and
not evaluating the outcomes of patients. We recommend that
further studies on larger populations should be conducted.

CoNCLUSIONS

The most common cause of AVN was corticosteroids, which
was consistent with previous studies. Other main causes of
AVN were traumatic or idiopathic issues. We believe that
further studies on larger populations are required in this regard.

Financial support and sponsorship
This study was granted by Isfahan University of Medical
Sciences.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Chaganti S, Sanipeti RV, Joshi SS. An approach to avascular necrosis by
Saghrta ksirabasti. Anc Sci life 2013;33:45.

2. Shaharir SS, Chua SH, Mohd R, Mustafar R, Noh MM, Shahril NS,
et al. Risk factors for symptomatic avascular necrosis (AVN) in a
multi-ethnic systemic lupus erythematosus (SLE) cohort. PLoS One
2021;16:¢0248845.

3. Matthews AH, Stitson D. Osteonecrosis (avascular necrosis). In:
StatPearls. https://europepme.org/: StatPearls Publishing; 2020.

4. JooYB, Sung YK, Shim JS, Kim JH, Lee EK, Lee HS, et al. Prevalence,
incidence, and associated factors of avascular necrosis in Korean patients
with systemic lupus erythematosus: A nationwide epidemiologic study.
Rheumatol Int 2015;35:879-86.

5. Yamaguchi R, Yamamoto T, Motomura G, lkemura S, Iwamoto Y.
Incidence of nontraumatic osteonecrosis of the femoral head in the
Japanese population. Arthritis Rheum 2011;63:3169-73.

6. Yeghaneh A, Moghtadaei M, Eraghi AS, Mahdavi M, Otoukesh B.
Prevalence Study of Femoral Head Avascular Necrosis and Evaluating
Mutual Connection between Injury and Viral Infections: Clinical
Analysis and Brief Review. Journal of Pharmaceutical Research Int
2019:1-7.

7. Hsu H, Nallamothu SV. Hip osteonecrosis. In: StatPearls. StatPearls
Publishing; 2019.

Hernigou P, Daltro G, Hernigou J. Hip osteonecrosis: Stem cells for life
or behead and arthroplasty? Int Orthop 2018;42:1425-8.

9. Vardhan H, Tripathy SK, Sen RK, Aggarwal S, Goyal T. Epidemiological

3



14.
15.

Teimouri, ef al.: Femoral head avascular necrosis

profile of femoral head osteonecrosis in the north Indian population.
Indian J Orthop 2018;52:140-6.

. Farahmandi W, Bigleri F. Evaluation of mid-term results of treatment of

femoral head osteonecrosis with corticoconcer bone autograft. Res Med
2015;39:14-9.

. Wang C, Meng H, Wang Y, Zhao B, Zhao C, Sun W, ef al. Analysis of

early stage osteonecrosis of the human femoral head and the mechanism
of femoral head collapse. Int J Biol Sci 2018;14:156-64.

. Pak J. Regeneration of human bones in hip osteonecrosis and human

cartilage in knee osteoarthritis with autologous adipose-tissue-derived
stem cells: a case series. J Med Case Rep 2011;5:1-8.

. Windisch C, Kolb W, Réhner E, Wagner M, Roth A, Matziolis G, et al.

Invasive electromagnetic field treatment in osteonecrosis of the femoral
head: A prospective cohort study. Open Orthop J 2014;8:125-9.

Hsu H, Nallamothu SV. Hip osteonecrosis. europepmc.org, 2021.

Puri KS, Suresh KR, Gogtay NJ, Thatte UM. Declaration of Helsinki,
2008: Implications for stakeholders in research. J Postgrad Med
2009;55:131-4.

. Patrascu A, Savin L, Mihailescu D, Grigorescu V, Grierosu C, Mihai DN,

et al. Epidemiological Study of Femoral Head Osteonecrosis. Rev.
Chim.(Bucharest) 2017;68:974.

. Ikeuchi K, Hasegawa Y, Seki T, Takegami Y, Amano T, Ishiguro N.

20.

21.

22.

23.

Epidemiology of nontraumatic osteonecrosis of the femoral head in
Japan. Mod Rheumatol 2015;25:278-81.

. Kamal D, Traistaru R, Alexandru DO, Grecu DC, Mogoanta L.

Epidemiologic Study of Avascular Necrosis of the Femoral Head.
Current Health Sci J 2013;39.

. Kunyakham W, Foocharoen C, Mahakkanukrauh A, Suwannaroj S,

Nanagara R. Prevalence and risk factor for symptomatic avascular
necrosis development in Thai systemic lupus erythematosus patients.
Asian Pac J Allergy Immunol 2012;30:152-7.

Koo KH, Lee JS, Lee YJ, Kim KJ, Yoo JJ, Kim HJ. Endothelial nitric
oxide synthase gene polymorphisms in patients with nontraumatic
femoral head osteonecrosis. J Orthop Res 2006;24:1722-8.

Kim TH, Hong JM, Lee J, Oh B, Park EK, Lee C, et al. Promoter
polymorphisms of the vascular endothelial growth factor gene is
associated with an osteonecrosis of the femoral head in the Korean
population. Osteoarthritis Cartilage 2008;16:287-91.

Chang JD, Hur M, Lee SS, Yoo JH, Lee KM. Genetic background
of nontraumatic osteonecrosis of the femoral head in the Korean
population. Clin Orthop Relat Res 2008;466:1041-6.

He W, Li K. Incidence of genetic polymorphisms involved in lipid
metabolism among Chinese patients with osteonecrosis of the femoral
head. Acta Orthop 2009;80:325-9.

Advanced Biomedical Research | 2022



