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Abstract: 

Introduction:  Accurate diagnosis of AVN is very crucial for proper management of the patient. MRI is a 

non-invasive imaging modality that has excellent soft tissue resolution. The objective of the study was to 

accurately establish a diagnosis of AVN hip joint and to assess the role of MRI compared to radiograph in 

grading the severity and extent of the lesion in AVN. 

Materials and methods: Present cross-sectional Study was conducted in the Department of Radiodiagnosis, 

JJM Medical College, Davangere, Karnataka, India in a period of two years. Before the commencement of 

the study, ethical clearance was obtained from the Ethics Committee, JJM Medical College, Davangere. All 

the patients fulfilling the selection criteria were explained about the purpose of the study and written 

informed consent was obtained to participate in the study before enrolment. MRI and plain AP bilateral hip 

RADIOGRAPHS were taken. 

Results: A total of 41 hips were examined, with radiography followed by an MR examination. With a 

mean age of 35 years, the most common age group was 30-50 years old with male predominance. Steroids 

were found to be the cause of AVN in 65.2% of hips examined.  

Conclusion:  MRI is very sensitive in the detection of radiographically negative as well as clinically 

negative cases. 
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Introduction 

The imaging of the hip was one of the first musculoskeletal magnetic resonance (MR) imaging 

applications. Because it allows examination of articular structures, extra-articular soft tissues, and 

the osseous structures that can be impacted by the hip disease, MR imaging is a useful tool in the 

evaluation of hip problems A normal-looking radiograph, a vague history, and clinical symptoms 

in the setting of chronic hip pain might be a tricky diagnostic challenge. Trauma, infection, 

arthritis, avascular necrosis, tumors, and hip dysplasia can all result in very modest radiographic 
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abnormalities.1 The primary advantage of genuine coronal and axial planes is that they produce 

symmetric, bilateral pictures, which can help with diagnosis and reduce the time it takes to analyze 

both hips. 1 On coronal MR images, the femoral head and neck, as well as the intertrochanteric 

region, are best appreciated. The articular region, hip musculature, and supporting ligaments can 

all be seen clearly with axial MR imaging.MR imaging's diagnostic ability in the evaluation of 

AVN is improving. MR imaging's diagnostic ability in the evaluation of AVN is improving. MR 

imaging is used to detect AVN in its early phases, allowing for more effective treatment and 

prevention of bone deterioration. The most sensitive technique for imaging AVN has been found 

to be MR imaging. Early intervention may be possible if asymptomatic, high-risk people are 

screened. The primary purpose of MR imaging is to make a diagnosis of AVN in symptomatic 

individuals before radiographic alterations become apparent.  

Aim: - Plain radiographic and MRI evaluation of the AVN of hip  

Objectives:  

• To compare the findings of MR imaging with that of conventional radiography.  

• To assess the importance of MRI in radiographically negative cases with a high level of clinical 

suspicion.  

• Early detection of AVN of the opposite side in high-risk cases with known unilateral disease. 

Materials and Methods: 

Patients at Chigateri General Hospital and Bapuji Hospital, both affiliated with J.J.M. Medical 

College in Davangere, provided data for the study. The study was placed over a 24-month period, 

from October 2019 to October 2021, and involved 23 patients(41hips) with AVN and a history of 

painful hip joints. T1, T2, PDFS, and STIR sequences were included in the MRI scan protocol, 

those with a history of trauma (within the previous month), non-compatible implants, and other 

factors were omitted.  

23 patients (41 hips) underwent plain radiography followed by MR examination for the evaluation 

of AVN of the hip. Radiographic examination was done on both conventional and digital 

radiography. All MRI examinations were done on a 1.5T Philips Achieva machine. 

INCLUSION CRITERIA: 

• All positive cases of osteonecrosis underwent first radiography followed by MRI. 

• All age groups. 

• Both sexes.  
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EXCLUSION CRITERIA: 

• Patients having a history of trauma 

• Patients with congenital hip conditions or tumours were not a  part of this study 

• Patients with a history of claustrophobia or a history of metallic implants insertion, cardiac 

pacemakers, and metallic foreign body in situ were excluded from this study. 

 

Preparation:  

• History and physical examination of all patients were performed.  

• Patients were asked to remove all ornaments & metallic accessories.  

• The technique was described to the patients, and they were told not to move during the scan.  

 

Technique:  

• All the patients underwent MRI scanning at our department on Philips Achieva 1.5 Tesla.  

• The patient was placed supine on the table and the area from the vertex to the skull base was 

included.  

• MRI bilateral hips were performed with T1, T2, PDFS, STIR, and T2* sequences.  

IMAGE ANALYSIS 

• Plain radiographs were evaluated according to FICAT and ARLET classification, MR evaluation 

was performed based on Mitchell’s grading. 

Method: Statistical analysis of this cross-sectional study is performed and descriptive tables are 

formulated. Microsoft Office 2019 is used for statistical analysis. 

 

Results: 

1. The most common age group was 30-50 yrs., with a mean age group of 35 yrs. 

2. Males were more commonly affected about 60.97% (n=25 hips) among 41 hips 

studied.  

3. Hip pain is present in all cases and it is associated with limp in 17 cases.  

4. Steroids were the causative factor of AVN in 15(65.2%) patients. 

5. Radiograph detected AVN 23 (56%) of 41 hips studied.  
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Case 1: NORMAL RADIOGRAPH & MRI SHOWING STAGE 1 AVN ON LEFT SIDE 

  

 

Case 2: BILATERAL AVN – STAGE 3 ON RIGHT SIDE AND STAGE 2 ON LEFT SIDE 
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Case 3: STAGE 3 AVN ON LEFT SIDE 

  

Case 4: STAGE 3 AVN OF LEFT HIP
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Case 5: STAGE 3 AVN ON LEFT SIDE AVN STAGE 4 ON LEFT SIDE 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion: 

Out of 23 (56%,) hips diagnosed on plain radiography, 1 (4.3%) hip showed subchondral cysts and 

osteoporosis suggestive of stage I AVN {FICATS staging}. 8 (34.7%,) hips showed mixed 

osteopenia and/or sclerosis and/or subchondral cysts, without any subchondral lucency suggestive 

of stage II AVN {FICATS staging}.7 (30.4%,) hips showed crescent sign, suggestive of stage III 

AVN {FICATS staging}.7 (30.4%,) hips showed ankylosis, suggestive of stage IV AVN 

{FICATS staging}. 

Of all the 41 hips detected on MRI,17(41.5%) hips showed fat signal and 10 (24.4%) hips 

showed signal of subacute blood suggesting it to be a common associated feature that can be 

detected only on MRI as radiography has its limitation in diagnosing bone marrow edema.7 

(17.1%,) hips showed bone marrow edema in the femoral head, 7(17.1%) hips showed signal 

analogous to fibrosis.  Bilateral involvement is seen in 18 cases ,3cases with right hip and 2 case 

with left hip involvement. Steroid being the most common cause of AVN. In comparison to study 

done by Mitchell DG et.al9 
  which showed a characteristic "double-line sign" consisting of high 

signal intensity inside a low-intensity peripheral rim was seen in 45 lesions (80%).9 In our study 

"double-line sign" was present in 32 hips (78%). Symptoms were least severe in lesions isointense 

with fat and most severe in lesions with low-signal central regions. 

In comparison to the study done by Robinson HJ et. al.11 in which twenty-three of the 
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ninety-six hips that were suspected of having early-stage necrosis of the femoral head but showed 

slight or no radiographic changes were studied by repeat radiographs. Of the twenty-three hips, 

eighteen (78 percent) had positive changes on magnetic resonance imaging.11 In our study out of 

43 hips, MRI detected 43 hips (100%), whereas radiography could detect only 23 cases (56%). 

In 1989, Hauzeur J.P. et al.12 conducted research comparing MRI results with plain 

radiography, radionuclide bone scanning, and core biopsy specimens of 25 patients with femoral 

head osteonecrosis. Plain radiographs had a sensitivity of 67%, radionuclide scans had a 

sensitivity of 77%, and MRI had a sensitivity of 100%. In all of the hips with histological 

confirmation of osteonecrosis, they concluded that MRI was precise.12 In our study MRI detected 

100 % hips with AVN and radiograph detected only 56% of cases. 

Conclusion: 

Due to its multiplanar capabilities and high tissue characterisation property, MRI is particularly 

sensitive in early detection of radiographically negative as well as clinically unsuspected cases of 

avascular necrosis of the femoral head. It can also be used as a screening procedure to check the 

opposite side in persons who have a known unilateral ailment in high-risk populations. 

The available classification systems are complimentary to each other and objectively 

grades the severity of AVN to determine the optimal therapy and thus allows the surgeon achieve 

a better choice of treatment and improve the outcome. The only limitation of MRI is its high cost 

and relatively sparse availability. 
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