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INTRODUCTION 

One of the most revolutionary advances in the field of 

medicine that has essentially changed the face of diagnosis 

is magnetic resonance imaging (MRI). One of the earliest 

reported uses of musculoskeletal MRI is imaging of the 

hip. In the last few years, advantages such as reduced scan 

time and better image quality have significantly widened 

the scope of MRI.1 

MRI is a highly specific and sensitive technique for 

detecting a number of abnormalities involving the hip and 

surrounding tissues i.e. it helps in evaluation of articular, 

extra articular and osseous structures which can be 

affected by hip pathology. The hip is an important weight-

bearing joint. Hip pain is an indication with a long list of 

etiologies including intraarticular, periarticular and 

extraarticular disorders.2  

The exact origin of hip pain determination can be quite 

challenging.3 Therefore, to maintain an awareness of 

neighboring structures as well as of the hip is important.5 

In the absence of known acute trauma, hip pain is a 

common diagnostic problem.4  
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ABSTRACT 

 

Background: Magnetic resonance imaging (MRI) has changed the face of diagnostic techniques; it has been used for 

diagnosing the hip pathologies and is the earliest applications of MRI in diagnosing musculoskeletal disorders. MRI 

detects articular, extra articular and osseous pathologies in hip joint. Thus, is important in diagnosing the cases of 

chronic hip pain which indicates a long list of causes. MRI is also the investigation of choice for imaging avascular 

necrosis, radiographically occult fractures, marrow replacement disorders, musculoskeletal neoplasms, and various 

arthritides involving the hip joint.  

Methods: This study was done to assess the role of MRI in non-traumatic chronic hip joint pain in adult age group. The 

study included 54 patients with hip pain who were evaluated by plain radiograph and MRI.  

Results: Majority (42.59%) of the patients were from the age group of 31-50 years, majority of the patients, 36 were 

males (66.67%). Most common chief complaint was unilateral hip pain (79.6%), and most common pathology found 

was avascular necrosis in 27 cases (50%). There was no significant association between the age groups and AVN 

(p=0.582), while gender showed significant association with AVN (p=0.021). Plain radiograph was abnormal in 41 out 

of total 54 cases (75.93%). The accuracy of detecting etiology by MRI in current study was 96.2% as compared to plain 

radiograph was 75.9% in current study. 

Conclusions: Thus, MRI was seen to be more effective in diagnosing cases of painful hip joint where plain radiographs 

may be entirely normal.  
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MRI is also the modality of choice for imaging avascular 

necrosis, radiographically occult fractures, marrow 

replacement disorders, musculoskeletal neoplasms, and 

various arthritides involving the hip joint.6 

Aim 

Aim of the research was to study MRI appearance in non-

traumatic chronic hip joint pain in adult patients and 

correlate them with plain radiograph.  

METHODS 

Study population 

A plain radiograph and cross-sectional study was carried 

out on 54 patients over a period from May 2021 to June 

2022 in the BKL Walawalkar Rural Hospital. 

Inclusion criteria 

Patients of both the sexes of adult age group (above 18 

years); and non-traumatic clinically suspected cases of 

chronic hip joint pain: patients with unilateral or bilateral 

groin, buttock, thigh or knee pain, deformity or limitation 

of range of hip movement were included. 

Exclusion criteria 

Patients with history of trauma, having claustrophobia, 

with history of metallic implants insertion, cardiac 

pacemakers and metallic foreign body in situ, and patients 

with previous history of hip surgery were excluded. 

MRI was performed using PHILIPS 1.5-TESLA MR 

system. All the patients undergone conventional hip AP 

and lateral radiographs on preceding the MRI examination.  

The patient was asked to lie in supine position with the hip 

in close relation to the array surface body coil and both 

hips were examined simultaneously. Spin-echo T1-

weighted (coronal/sagittal), PD FAT SAT (coronal/axial), 

T2-weighted (oblique sagittal) sequences of both hips 

sequences were performed. Intravenous contrast 

(Gadolinium @ 0.1 mmol/kg) was administered when 

needed based on the MRI findings. 

RESULTS 

Fifty-four patients with unilateral or bilateral hip pain of 

adult age groups and both sexes were studied by plain 

radiograph and MRI scan. 

Most of patients i.e. 23 (42.59%) in our study were from 

31–50 years of age, followed by more than 50 years 18 

(33.33%) and lastly 19–30 years 13 (24.08%). Majority of 

the patients, 36 were males (66.67%) and rest 18 (33.33%) 

were females. The ratio of male: female came out to be 2:1. 

The most common chief complaint in our patients was 

unilateral hip pains in 43 (79.6%) patients {(left hip pain-

24 (44.44%) followed by right hip pain-19 (35.19%) 

patients}. Other presenting complaints were backache 9 

(16.67%), bilateral hip pains 8 (14.81%), and bilateral 

lower limb pains with limitation of limb movements 6 

(11.11%), fever 5 (9.2%), swelling 3 (5.565) and pain in 

the thighs 1 (1.85%) patients respectively. 

The study revealed pathological findings in 52 patients. 

Out of which the most common finding encountered in our 

study was avascular necrosis (50 %). Followed by sec. 

osteoarthritis (24.07%). All the tumours (including 

primary and secondary) together constituted 13.97% while 

infective pathologies 11.96% of the patients. 

AVN was seen in half cases (27 cases – 50%), Majority of 

the AVN cases- 13 (48.15%) were from age group of 31–

50 years, more than 50 years of age had 9 (33.33%) of 

cases and rest 5 (18.52%) were from 19- 30 years. In 27 

cases without avascular necrosis, majority of patients 10 

(37.04%) were from the age group of 31–50 years, 8 

(29.63%) were from 19–30 years and rest 9 (33.33%) were 

from more than 50 years of age. There was no any 

association between age groups and presence of 

pathologies especially Avascular necrosis (p=0.582) in 

current study.  

We saw a greater number of males in our study -22 with 

AVN than females - 5. There was significant association 

between presence of AVN and gender. (p=0.021).  

Out of the 27 AVN cases, we had majority- 12 (44.44%) 

patients with left hip AVN, Right hip AVN was seen in 11 

(40.74%) cases and bilateral was seen in 4 (14.82%) cases. 

So, in total we had 27+4=31, 31 total number of hips with 

AVN.  

Majority of our patient’s hips (41.93%) were from stage 

IV of AVN, while others were in stage II (19.35%), stage 

III (19.35 %) and stage I (6.45 %). 

 

Figure 1: Sex wise distribution. 

Out of a total of 54 cases, plain radiographs were abnormal 

in 41 patients (75.93%) and normal in remaining. 13 cases 
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(24.07%), with most common diagnosis seen as AVN and 

osteoarthritis in 13 patients each (24.07%). 

Table 1: Agewise distribution of patients. 

Age (years) Number of patients   Percentage 

19-30  13 24.08  

31-50  23 42.59 

More than 50  18 33.33 

Table 2: Clinical characteristics of patients. 

Diagnosis Number Percentage 

VN 27 50 

Secondary OA 13 24.07 

All tumours  08 13.97 

Inf. pathologies 06 11.96 

Out of all 52 (96.30%) abnormal cases detected on MRI, 

plain radiograph was abnormal in 41 patients, 11 cases 

more (20.37%) were seen on MRI. Sensitivity of X-ray in 

comparison with MRI was 78.8% and specificity was 

100%. The accuracy of detecting etiology by MRI was 

96.2% as compared to plain radiograph is 75.9% in our 

study. 

Table 3: Outcome of study. 

Plain 

radiograph 

MRI (%) 
Total (%) 

Normal Abnormal 

Normal 2 (3.70) 11 (20.37) 13 (24.07) 

Abnormal 0 (0) 41 (75.93) 41 (75.93) 

Total 2 (3.70) 52 (96.30) 54 (100) 

DISCUSSION 

The hip is a primary weight-bearing joint. Hammer 

mentioned that in absence of known acute trauma, hip pain 

is a common diagnostic problem with many etiologies.7 

MRI is the most sensitive mean of diagnosing AVN, 

representing the gold standard of non-invasive diagnostic 

evaluation.  

Fifty-four patients were evaluated, whose age group range 

from 19 years and above, in which majority 23 (42.5%) 

from age group of 31-50 years, followed by more than 50 

years (33.33%) and then 19–30 years (24.08%). Similar 

age wise distribution was seen in Tushar et al study.8 The 

study by Kumar et al had most of the patients from 41-50 

years of age group similar to the current study.9 In the 

present study, out of 54 patients, majority were (66.67%) 

males and rest (33.33%) females. Male predominance was 

seen in the study by Kumar et al, similar to the current 

study.9 Male: female ratio of 2: 1. Mitchell et al got a 

gender ratio of 1.43:1 and Beltran et al got 1.7:1.10,11 Thus, 

in our study, we got a slightly higher gender ratio.  

The commonest chief complaint in our patients was 

chronic hip pain. Out of 54 cases, unilateral hip pain 

(79.6%) {(left hip pain (44.44%) followed by right hip 

pain (35.19%)}. Other presenting complaints were 

backache (16.67%), bilateral hip pains (14.81%), bilateral 

lower limb pains with limitation of limb movements 

(11.11%), fever (9.2%), swelling (5.565) and pain in the 

thighs (1.85%). The study by Venkatesh et al, had 57.6% 

who had unilateral pain while in our study there were 79% 

patients with unilateral hip pains which is higher.12 

In the current study we come across with a wide range of 
lesions who presented with chronic hip pain. Out of 54 
patients who were evaluated, the most common finding 
encountered in our study was avascular necrosis (50%). 
Followed by sec. osteoarthritis 13 (24.07%). All the 
tumours (including primary and secondary) together 
constituted 20.37% while infective pathologies 12.96% of 
the patients. Ragab et al studied 34 patients with hip pain 
using MRI and found similar spectrum of disease 
conditions prevalent in the population.13 

In our study, avascular necrosis (AVN) turned-out to be 
the most common hip pathology i.e. 27 (50%) with age 
varying from 19 to 70 years. The most common involved 
age group was 31–50 years, which comprised (48.15 %) of 
the cases which was similar to Khanna et al and Kamal et 
al studies.14,15 

In our study, we saw a greater number of males (81.485%) 
with AVN than females (18.52%). There was significant 
association between presence of AVN and gender 
(p=0.021). Study by Patterson et al on AVN had 83% male 
and 17% female patients.16 

In the present study, AVN was present unilaterally in 23 
patients (42.59%) and bilaterally in 4 patients (14.82%). 
These results were similar to the study by Patterson et al.16 
They concluded that, bilateral AVN was found in 64% 
cases, however bilateral AVN may not match in their class, 
so either AVN is developing with different speediness in 
both hips or it may have been started early in one hip. 
Majority of our patient’s hips (41.93%) were in stage IV 
of AVN, while others were in stage II (32.25 %), stage III 
(41.93%) and stage I (6.45 %). 

In the present study, stage 4 was the most common stage 
of AVN present in 13 (41.94%) of the cases followed by 
stage II (32.25%) {stage II a=4 (12.9 %) and stage II b=6 
(19.35%)}, stage III (19.35%) and stage I (6.45%). In 
current study, most of the patients (61.2%) were from 
advanced disease i.e. stages III and IV. Kamal et al in his 
study found that majority (85.87%) were diagnosed in 
advance evolutionary stages of disease, stage 3 and stage 
4.15 

Beltran et al stated that in early stages of avascular 
necrosis, diagnosis with the help of conventional 
radiography is difficult.11 Hence, MR imaging is often 
used. Thus, the two main goals in MR imaging evaluation 
of early avascular necrosis are: determination of: extent of 
involvement of femoral head pathology and percentage of 
femoral head involved segment. 
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In our study the 2nd common pathology was sec. 

osteoarthritis 13 (24.0%), the study by Venkatesh et al, had 

11% of osteoarthritis.12 In the present study, bone marrow 

edema was found in 37 (68.5%) of the cases. All patients 

having bone marrow edema had hip pain. Koo et al in their 

study established that combination of AVN femoral head 

and bone marrow edema is strongly associated with hip 

joint pain.17 

We had 7 cases with infective etiology (12.96%) including 

pyogenic arthritis (1.8%), synovitis with joint effusion 

(1.8%), abscess (1.8%), tubercular arthritis (1.8%), 

osteomyelitis (1.8%) and isolated joint effusion (3.7%). 

The study by Tushar et al had 12% patients with infection 

which is slightly less than the current study.8 In the study 

by Chevrot et al had majority cases of infective etiology.18 

Out of all 54 cases in our study, MR showed abnormality 

in 52 cases where as plain radiograph was abnormal in 41 

patients. All the 41 patients with abnormal plain 

radiographs had an abnormal MRI study. Only 2 out of 13 

patients had normal plain radiographs and normal MRI. 

Sensitivity of X-ray in comparison with MRI was 78.8% 

and specificity was 100%.  

The apparent sensitivity of plain radiographs is higher than 

reported in other cases/studies as the patient’s inclusion 

criteria was painful hip conditions and exclusion of normal 

individuals.  

The accuracy of detecting etiology by MRI in current study 

was 96.2% as compared to plain radiograph was 75.9% in 

current study.  

The similar findings were from study by Huang et al.1 

Limitations 

Patient having claustrophobia and patient having history of 

metallic implants insertion, cardiac pacemakers and 

metallic foreign body in situ.  

CONCLUSION 

In our study AVN is very common in 50% cases detected 

on MRI and 24% cases detected on plain radiograph, 

followed by osteoarthritis in 24% cases detected on each 

MRI and plain radiograph. The accuracy of detecting 

etiology by MRI in current study was 96% as compared to 

plain radiograph was 76%. MRI is investigative modality 

which is free from radiation and non-invasive and well 

tolerated by the patients.  
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