
Femoral head avascular necrosis (FAVN) is the 
name given to osteonecrosis that develops in the 
femoral head due to occlusion of the vessels feeding 
the femoral head for various reasons or decreased 
blood flow to the femoral head.1 FAVN has been 
associated with many medical conditions and many 
factors have been held responsible for its formation, 
but no cause other than trauma has been able to 
clearly explain this pathological phenomenon and the 

etiology of the disease has not been fully elucidated. 
Frequently, no cause can be found that leads to 
osteonecrosis and it is considered as idiopathic 
osteonecrosis.1  

The treatment of the disease varies according to 
the clinical and radiological status.2 FAVN causes 
coxarthrosis formation in the early stage. In FAVN 
patients, collapse and coxarthrosis of the femoral 
head are seen in more than 30%.3 
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ABS TRACT Avascular necrosis (AVN), meaning the cellular death 
of bone, can occur for various reasons. The goal in the treatment of 
avascular necrosis of the femoral head, which is a very difficult prob-
lem to solve, is to preserve the current anatomical structure. A 55-year-
old male patient was identified with hip AVN and coxarthrosis on MRI. 
The patient underwent 12 sessions of major autohemotherapy and 15 
sessions of physical therapy. The patient’s pain Visual Analog Scale 
(VAS) score decreased from 10 to 2 after treatment. Significant im-
provement was achieved in The Western Ontario and McMaster Uni-
versities, Harris hip score and Short Form-36 scores after treatment. 
We present this case to the literature because the patient responded very 
well to conservative treatment, major ozone therapy, and there was reg-
ression of edema on hip MRI. 
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ÖZET Kemik hücrelerinin ölümü anlamına gelen avasküler nekroz 
(AVN), çeşitli nedenlerle ortaya çıkabilir. Çözülmesi çok zor bir sorun 
olan femur başı avasküler nekrozunun tedavisinde amaç, mevcut ana-
tomik yapıyı korumaktır. 55 yaşında bir erkek hastada manyetik rezo-
nans görüntülemede (MRG) kalça AVN’si ve koksartroz tespit edildi. 
Hastaya 12 seans majör otohemoterapi ve 15 seans fizik tedavi uygu-
landı. Hastanın ağrı Görsel Analog Skalası [Visual Analog Scale 
(VAS)] skoru tedaviden sonra 10’dan 2’ye düştü. Tedaviden sonra The 
Western Ontario and McMaster Universities, Harris kalça skoru ve Kısa 
Formu-36 skorlarında belirgin iyileşme sağlandı. Bu olguyu hasta kon-
servatif tedaviye, majör ozon tedavisine çok iyi yanıt verdiği ve kalça 
MRG’da ödemde gerileme olduğu için literatür sunuyoruz. 
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The aim of the treatment of FAVN is to preserve 
the current anatomical structure, although it is 
difficult to solve. Therefore, patient factors such as 
age, general condition, and accompanying diseases, 
as well as other important parameters such as the 
stage of the disease and the location and size of the 
segment affected by the disease, should be taken into 
consideration.1 

Ozone therapy can be used for different 
indications. The immunomodulatory, anti-
inflammatory and anti-oxidative effects of ozone 
injection are used in degenerative and inflammatory 
diseases related to the musculoskeletal system.4 
Major autohemotherapy (AHT) is the most well-
known and most widely used application method. 
AHT is a low-risk application and the contact and 
reaction of ozone with blood occurs outside the 
patient’s body. Ozone applications are not an 
alternative to conservative treatments, but a 
complement. The doctor should evaluate the patient 
in all aspects and should not neglect important 
components of the treatment such as medical 
treatments, prevention principles, exercises, and 
assistive devices.4 

 CASE REPORT 
A 55-year-old male patient presented with 
mechanical right hip pain that started suddenly 1.5 
months ago (increased during movement, but 
continued at rest and at night). He was an architect. 
He had hypertension and coronary artery disease. 
There was no new medication or substance use. He 
was smoking. (10 cigarettes a day) He was not an 
alcoholic. There was no fever, weight loss, or night 
sweats. Neurological examination was normal, right 
hip ROM was 100/120 degrees, the flexion abduction 
external rotation was positive on the right, there was 
no sign of arthritis. Antalgic gait was present, there 
was no leg length difference. X-ray of the right hip 
showed sclerosis of the joint surfaces, narrowing of 
the joint space, and degenerative cystic formation in 
the acetabulum. Hip magnetic resonance imaging 
(MRI) taken with a preliminary diagnosis of 
coxarthrosis revealed minimal edema in the bone 
marrow of the right femoral head (early avascular 
necrosis) (Figure 1). 

The patient was diagnosed with hip avascular 
necrosis based on anamnesis, examination and MRI 
findings. The patient was consulted to internal 
medicine to investigate possible underlying 
etiological causes. No malignancy, hematological 
disease etc. was detected. The orthopedic department 
did not recommend surgical intervention. Medical 
treatment (non-steroidal anti-inflammatory drug) and 
home exercise program that includes gentle stretching 
and range of motion exercises were planned. They 
were taught to use a cane to reduce the load on the 
lower extremities while walking. The patient 
underwent 15 sessions of physical therapy and 
rehabilitation program [hot pack, ultrasound (1 
watt/cm2), conventional transcutaneous electrical 
nerve stimulation. Additionally, the patient 
underwent AHT for a total of 12 sessions (starting 
from 25 gamma and increasing up to 40 gamma). The 
patient did not report any side effects during and after 
treatment. 

The patient completed the Western Ontario and 
McMaster Universities Osteoarthritis Index, Harris 
hip score (HHS) and Short Form-36 quality of life 
questionnaire before and after treatment. Hip pain 
was assessed with a 10 cm visual analog scale. Pre- 
and post-treatment values are shown in Table 1. In 
the hip MRI taken after treatment, regression of 
edema was observed in the T2 Short tau inversion 
recovery sequence (Figure 2).  

Written and verbal consent was obtained from 
the patient to be used in the case presentation. 
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FIGURE 1: T1 (right) and short tau inversion recovery sequence (left) images of 
the right hip coronal section T1-weighted series, hypo -, T2-weighted series and 
hypo-and hyperintense signal changes
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 DISCUSSION 
Osteonecrosis occurs because of decreased oxygen 
delivery or blood flow to the bone; however, the 
clinical condition is a result of the repair process 
rather than the initial ischemia.5  

Ozone therapy is widely used in the treatment of 
musculoskeletal pain by utilizing the biochemical 
effects of the O2-O3 mixture. Studies on ozone 
therapy in spinal pain generally focus on the 
lumbosacral region. No significant complications of 
the treatment were reported.6 We did not encounter 
any side effects in our patient during and after 
treatment. 

It was reported that one therapeutic effect of O3 
AHT is increasing the generation of endogenous 
vasodilators, such as nitric oxide and carbon 

monoxide.7 Another benefit of O3-AHT is the 
enhanced glycolysis and concentration of 2.3-
diphosphoglycerate in erythrocytes, which increases 
the oxygen supply for ischemic tissues and improves 
the microcirculatory disturbance, resulting in 
promoting repair of bone necrosis.8 

In a study of 6 cancer patients with persistent or 
severe pelvic pain who had previously been treated with 
radiotherapy, chemotherapy, or endoscopic procedures, 
they received ozone therapy using O2-O3 gas mixture 
insufflation in addition to their conventional treatments. 
The median score for “pain symptom” decreased from 
3 to 1 (p=0.046).9 In our case, we also found a 
significant regression in the hip pain VAS value. 

In a study conducted with 71 FAVN patients, 
one group received intraarticular O2-O3 hip 
injections and O3-AHT, and the other group received 
protected weight-bearing. VAS for pain and HHS for 
function were assessed. Bone marrow edema 
examination and conversion to total hip arthroplasty 
(THA) were assessed. Ozone therapy has been shown 
to be associated with significant pain relief, 
improvement in hip function, and regression of bone 
marrow edema and may delay the need for THA.10 

We also used the VAS and HHS in the same way 
when evaluating our patient. 

Pericapsular nerve group (PENG) block with a 
mixture of steroid and local anesthetic+intra-articular 
ozone therapy in three sessions at one-week intervals 
was applied to an 82-year-old patient with severe right 
coxarthrosis who could not be operated on due to 
comorbidities. Since pain relief was for a shorter 
duration, it was decided to apply PENG treatment with 
pulsed radiofrequency (RF) to the patient. Ozone 
therapy is a new and popular treatment for chronic pain. 
In this study, interfascial plane block+ozone+RF were 
combined. This regimen provided analgesia for the 
patient.11 We observed improvement in pain and 
function in our patient by applying only MAH.  

Even in patients with asymptomatic AVN, the risk 
of femoral head collapse and progression to 
symptomatic disease is high. When AVN is diagnosed 
at an early stage, patients should be advised to avoid 
excessive pressure on the joint, a healthy diet, and avoid 
weight gain weight to reduce the progression of 

Before treatment After treatment 
VAS 10 2 
SF-36 Physical function 15 75 
SF-36 Physical role difficulty 0 100 
SF-36 emotional role difficulty 0 100 
SF-36 energy/vitality 40 75 
SF-36 mental health 48 92 
SF-36 social functioning 0 75 
SF-36 pain 0 77.5 
SF-36 general health 35 80 
Womac-pain 18 4 
Womac-stiffness 6 1 
Womac-function 61 6 
HHS 38 86 

TABLE 1:  Pre- and post-treatment values

VAS: Visual analogue scale; SF-36: Short Form-36; Womac: The Western Ontario and 
McMaster Universities; HHS: Harris hip score

FIGURE 2: T1 (right) and short tau inversion recovery sequence (left) images of 
the right hip coronal section post-treatment
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osteonecrosis.12 We also informed them about FAVN, 
investigated possible etiological factors, and continued 
to monitor the patient for progression. 

It should be kept in mind that ozone therapy can 
be used in addition to conservative treatments to 
improve quality of life and reduce pain in suitable 
patients with avascular necrosis. However, more 
randomized controlled prospective studies are needed 
on this subject. 
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