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INTRODUCTION
Imaging of the hip was among the earliest reported 
applications of musculoskeletal magnetic resonance (MR) 
imaging. MR imaging is a valuable tool in the evaluation 
of hip disorders because it enables assessment of articular 
structures, extra-articular soft tissues, and the osseous 
structures that can be affected by hip disease. In the setting 
of chronic hip pain, a normal appearing radiograph, a 
nonspecific history and clinical findings can be a difficult 
diagnostic dilemma. Trauma, infection, arthritis, avascular 
necrosis, tumor, and hip dysplasia can all manifest with 
extremely subtle radiographic abnormalities.1

The principal benefit of the true coronal and axial planes 
is that they provide symmetric, bilateral images, which can 
be important in the diagnosis and can greatly accelerate the 
time required to evaluate both hips. Normal hip anatomy can 
be routinely demonstrated on coronal and axial MR images. 
The femoral head and neck and the intertrochantric region 
are best appreciated on coronal MR images. Axial MR 
images provide good visualization of the articular space, hip 
musculature, and supporting ligaments.2-8

The diagnostic ability of MR imaging in the evaluation of 
AVN is evolving. MR imaging is performed to detect AVN in 
its early stages, thus allowing early treatment and prevention 
of subsequent bone destruction. MR imaging has been 
shown to be the most sensitive modality for imaging AVN. 

Screening of asymptomatic, high-risk patients may enable 
early intervention. The principal role of MR imaging is in 
establishing the diagnosis of AVN in symptomatic patients 
before radiographic changes become apparently visible.9-14

MR imaging is becoming increasingly useful in diagnosis 
and management of pediatric hip disorders. MR imaging 
offers several advantages that are especially important in 
the pediatric hip population. Because much of pediatric 
hip is cartilaginous, it is often not optimally imaged with 
other modalities such as plain radiography, ultrasound (US) 
(after 6 months of age), and computed tomography (CT). 
MR imaging is unique in its ability to depict cartilage and 
is, therefore, especially efficacious in the evaluation of the 
pediatric hip.15-21

Currently, high-resolution direct MR imaging of the hip 
provides the best means for evaluating intra-articular 
pathology. However, radiography remains important for 
the diagnosis of subtle bony irregularities associated with 
femoro-acetabular impingement. Therefore, a comprehensive 
imaging strategy requires conventional radiographs and MRI 
to evaluate intra- and extra-articular sources of pain.22-29

Study aimed to assess the role of MRI in early evaluation 
of painful hip joint, to establish a differential diagnosis of 
various painful hip joint conditions on MRI and to assess 
the severity and extent of the lesion in various conditions of 
painful hip joint.

A B S T R A C T

Introduction: MR imaging is a valuable tool in the evaluation of hip disorders because it enables assessment of articular 
structures, extra-articular soft tissues, and the osseous structures that can be affected by hip disease. Trauma, infection, 
arthritis, avascular necrosis, tumor, and hip dysplasia can all manifest with extremely subtle radiographic abnormalities. 
Study aimed to assess the role of MRI in early evaluation of painful hip joint, to establish a differential diagnosis of various 
painful hip joint conditions on MRI and to assess the severity and extent of the lesion in various conditions of painful hip 
joint.
Material and methods: A prospective study was carried out on 50 patients over a period of 2 years from Dec 2014 to 
September 2016. Institute Ethics Committee Clearance was obtained before the start of the study.
Result: Our study shows all positive findings. Out of 50 cases almost 48% were had avascular necrosis, 20% of the patient 
had osteoarthritis, 16% of the patient had only joint effusion, 12% patient showed features of infection and only 4% had 
Perthes's disease.
Conclusion: MR imaging is a valuable tool in the evaluation of hip disorders because it enables assessment of articular 
structures, extra-articular soft tissues, and osseous structures that can be affected by the hip disease. MRI of the hips should 
be performed early in patients with persistent pain and negative radiographic findings.
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MATERIAL AND METHODS
Study population
A prospective study was carried out on 50 patients over 
a period of 2 years from Dec 2014 to September 2016. 
Institute Ethics Committee Clearance was obtained before 
the start of the study.
Patient selection criteria
The study included patients from all age groups including 
both men and women presenting with acute or chronic 
unilateral or bilateral hip pain without recent history of 
trauma (less than one month). Patients with congenital hip 
conditions or tumour were not a part of this study. Also 
patients with history of claustrophobia or history of metallic 
implants insertion, cardiac pacemakers and metallic foreign 
body insitu were excluded from this study.
Method
MRI was performed using SIEMENS 1.5 Tesla 
MAGNETOM AVANTO Machine. The size of bore was 
60 cm and overall length of the system was 160 cm. A body 
coil was used. Detailed clinical history, physical and systemic 
examination findings were noted in addition to the laboratory 
investigations. All the patients were subjected to radiograph 
of Hip AP View.
Scanning technique
Patient was positioned in supine position with head pointing 
towards the magnet.
A body coil was placed over the pelvis to provide a uniform 
signal to nose ratio. Standrad 
sequences prformed namely. Coronal T1W, Coronal STIR, 
Axial T1, Axial STIR, Sagital T1, Axial GRE.

STATISTICAL ANALYSIS 
Microsoft office 2007 was used for the analysis. Descriptive 
statistics like mean and percentages were used for the analysis.

RESULTS
Sex distribution
Out of the 50 patients included in our study, 36 (72%) were 
males and 14(28%) were females.
Age wise distribution
Age of the patients ranged from 6 to 65 years with the 
highest incidence seen in the 21-40 age group (as seen in 
the table -1) comprising of 12 patients each in the 21-30 and 
31-40 age groups.
Out of these 60% patients that means 30 were positive on 
radiography and rest were negative 
MRI findings
All these 50 patients had positive findings on MRI (100%). 
These are as follows 
1. Avascular necrosis of femoral head
Out of 50 cases 24 (48%) cases were diagnosed as avascular 
necrosis of femoral head. In 24 cases of AVN, only 10 (42%) 
cases were detected on radiography whereas all 24 (100%) 
cases were detected on MRI. Out of 24 cases, 14 (58%) 
cases which were normal {stage I and stage II of FICAT 
Classification} on radiography were proved to have AVN on 

Age  Number of patient Percentage 
0-10  4  8
11-20  5  10
21-30  12  24
31-40  12  24
41-50  8  16
51-60  6  12
61-70  3  6
71-80  0  0
total  50  1000

Table-1: Age wise distribution

Figure-1: Axial T2W image showing well demarcated 
geographic lesions with typical peripheral low signal intensity 
rim (arrow) on the antero-superior aspect of the left femoral 
head(AVN grade II)

Figure-2: Coronal T2W image showing “double line sign” 
(arrow) as a high signal intensity inner border with a low 
intensity peripheral rim. of stage III AVN

MRI. Thus MRI is more sensitive than plain radiography.
Out of the 10 (42%) cases which were detected both on 
radiography and MRI, 6 (25%) that were reported as stage II 
on radiography {FICATS} were staged as stage III on MRI 
{MITCHELL’S} and 4 (16%) cases which were reported as 
stage III on radiography {FICATS} were staged as stage III 
or more on MRI {MITCHELL’S}.
In 42% of the patients AVN was correctly diagnosed on 
radiography and all 100% were diagnosed on MRI
MRI findings of AVN
Commonest finding seen on MRI in cases with AVN was 
that of bone marrow edema which was seen in 25 cases 
followed by subchondral cysts seen in 16 patients. Joint space 
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cases were detected both on plain radiography as well as on 
MRI. But, out of ten cases three (30%) appeared to be stage 
I on radiograph and stage II or III on MRI.
Of the ten cases 3 (30%) showed stage II on radiography and 
stage III on MRI. Out of ten cases detected on radiography 
stage I (4 cases), stage II (4 cases) and stage III (2 cases). On 
MRI stage I (1 case), stage II (4 cases), stage III (3 cases) and 
stage IV (2 cases).
MRI findings of osteorthritis
Commonest MRI abnormality seen in cases of osteoarthritis 
was signal loss in the femoral head and neck on T1W images 
which was found in 90% cases.
3. Joint effusion
Out of 50 cases, 8 (16%) cases showed isolated joint effusion. 
Of these, three (37%) cases were detected on radiography 
alone and all eight cases (100%) were positive for joint 
effusion on MRI.
Findings on radiograph: widening tear drop distance.
Findings on MRI: T2W and STIR hyperintensity within the 
joint space which is graded as mild, moderate and severe.
4. Tuberculosis of hip joint
6 cases (12%) were diagnosed as Tuberculosis of hip, out of 
which five (83%) cases were correctly detected on radiography, 
where as all six (100%) cases were detected on MRI.
Out of five cases detected on radiograph stage I (1 case), 
stage II (1 case), stage III (2 cases), stage IV (0) and stage 

MRI Findings Number of Patients Percentage % (n=24)
Bone marrow edema Femoral head 21 87 %

Acetabulum 4 16 %
Double line sign 19 79 %
Subchondral cysts Femoral head 15 62 %

Acetabulum 1 4 %
Joint Effusion 15 62 %
Joint space reduction 1 4 %
Femoral head altered contour 9 37 %
Femoral head fragmentation with collapse 1 4 %

Table-2: Showing MRI findings of AVN

Serial No. Pathology No. of Patients Percentage
1. AVN 24 48 %
2. Osteoarthritis 10 20 %
3. Joint Effusion 8 16 %
4. TB Arthritis 6 12 %
5. Perthe’s 2 4 %

Total 50 100 %
Table-3: Pathology

Figure-3a and 3b: Showing Crescent sign on both coronal 
T1W) images suggestive

Figure-5: Tuberculosis of right hip  showing bone marrow 
edema in right acetabulum, right femoral head and neck with 
large erosion along articular surface of right acetabulum. 
Right hip joint space is narrowed and associated synovial 
effusion 

Figure-4: Osteoarthritic changes in right hip with  thinning 
of articular cartilage with reduction of the right hip joint 
space. Marginal osteophytes  with multiple subchondral cysts 

reduction was not commonly seen and was found in only one 
patient (table-2).
2. Osteoarthritis
Out of 50 cases ten (20%) showed osteoarthritis. All the ten 
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V (1 case). Out of six cases detected on MRI shows stage I 
(1 case), stage II (1 case), stage III (1 case), stage IV (2) and 
stage V (1 case).
MRI findings in TB hip joint
Commonest findings of TB hip seen on MRI were adjacent 
soft tissue hyperintensity and joint effusion each seen in 5 
(83%) cases followed by bone marrow edema seen in 4(67%) 
cases.
5. Perthe’s disease
Two cases (4%) of Perthe’s disease were seen in our study. 
Both of the cases were correctly detected on radiograph 
(100%) as well as MRI (100%). MRI findings of Perthe’s 
were T2 weighted epiphyseal hyperintensity and bone 
marrow edema (table-3).

DISCUSSION
Our study aims at early detection of the disease before the 
appearance of signs on radiography or in patients having 
subtle findings on plain radiography by using MR imaging. It 
also aims at the accurate staging of the disease and assessment 
of involvement of pathology in cases which are already 
detected on plain radiography. This helps the clinician to 
treat the patient at an early stage and to improvise treatment 
according to the stage of involvement of the pathology 
thereby limiting further progression of the disease.30

Avascular Necrosis of Femoral Head
In our study, AVN of femoral head was the commonest 
pathology identified as the cause for painful hip joint. In 24 
(48%, n=50) cases of AVN diagnosed on MRI only 10 (20%, 
n=50) cases were identified on plain radiography.
Out of 10 (42%, n=24) cases diagnosed on plain radiography, 
6 (25%, n=24) cases showed subchondral cysts and 
osteoporosis suggestive of stage I AVN {FICATS staging}. 
Rest of the 4 (16%, n=24) cases showed crescent sign, altered 
head morphology and osteoporosis suggestive of stage II 
AVN {FICATS staging}.
Of all the 24 cases detected on MRI, 21 (87%, n=24) cases 
showed bone marrow edema in femoral head, 4 cases (16%, 
n=24) cases showed bone marrow edema in acetabulum 
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.
MRI demonstrated double line sign i.e, on T2W sequences 
inner bright line representing granulation tissue and outer 
dark line suggestive of sclerotic bone in 19 (79%, n=24) 
cases. 
Fourteen (58%, n=24) cases were diagnosed as normal or 
stage I (FICATS) on plain radiography and stage I or II on 
MRI.
Out of a total of 10 (42%, n=24) cases detected on plain 
radiography; 6 (25%, n=24) cases were staged as stage I 
(FICATS) which showed stage III (MITCHELL’S) with 
intermediate fluid signal on T1W images and bright signal 
on T2W images. Four (16%, n=24) cases which were staged 
as stage II (FICATS) turned out to be stage III or stage IV 
on MRI (MITCHELL’S) giving fibrous signal, dark on both 
T1W and T2W sequences, revealing that MRI is better 
than radiography in staging and assessing the extent of the 

pathological involvement in already proven cases of AVN on 
plain radiography. 
In comparison to the study done by Robinson HJ et al.30 in 
which twenty-three of the 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 per cent) 
had positive changes on magnetic resonance imaging. In our 
study out of 24 hips, MRI detected 24 cases (100%), where as 
radiography could detect only 10 cases (42%).
Osteoarthritis
In this study, 10 (20%, n=50) cases of osteoarthritis were 
diagnosed. All of the 10 cases were correctly detected on 
plain radiography and on MRI.
On plain radiography, four (40%, n=10) cases showed 
stage I (Kellgren and Lawrence staging) in the form of 
possible narrowing of the joint space and osteophytes. Four 
(40%, n=10) cases were diagnosed as stage II with definite 
narrowing of the joint space inferiorly, minimal sclerosis and 
osteophytes. Two (20%, n=10) cases showed stage III with 
marked narrowing of the joint space, definite osteophytes, 
cyst formation, deformation of femoral head and acetabulum.
On MRI, one (10%, n=10) case showed stage I (Higgs and 
Aiesen staging) that is inhomogeneous high signal on T2W 
images within the cartilage. Four (40%, n=10) cases showed 
stage II that is inhomogenity of articular cartilage seen as 
high signal on T2Wsequences and indistinct trabeculae 
or signal intensity loss in femoral head and neck on T1W 
sequences. Three (30%, n=10) cases were diagnosed as stage 
III having criteria of stage I and II as mentioned above 
and indistinct zone between femoral head and acetabulum 
associated with subchondral signal loss due to bone sclerosis. 
In our study Articular cartilage abnormalities were seen in 5 
(50%) cases, joint effusion in 8 (80%) cases and osteophytes 
at various sites around the joint were noted in 6(60%) cases. 
Similar findings were noted in the study conducted by Horii 
et al15 in 2000 who found articular cartilage abnormalities 
such as stripping and high signals in the antero-superior 
portions of the hip joint in about 90% cases, joint effusion in 
29 cases and osteophye formation in 80% cases.
Joint Effusion
On MRI, joint effusion was seen as high signal intensity 
within the joint space on T2W and STIR sequences 
suggestive of fluid collection within the joint capsule.
Also MRI demonstrated an added advantage of better and 
correct evaluation of the amount of fluid within the joint and 
grading to the effusion as minimal, moderate and severe joint 
effusion. Four (50%, n=8) cases had minimal joint effusion, 3 
(38%, n=8) moderate and 1 (12%, n=8) case had severe joint 
effusion. Five (62.5%, n=8) cases diagnosed as normal on 
plain radiography showed joint effusion on MRI.
Reviewing the above findings, MRI proved to be more 
sensitive in detection of joint effusion particularly in cases 
where plain radiography showed normal or subtle changes 
Tuberculosis of Hip joint
In the six cases (100%, n=6) diagnosed on MRI, 1 (17%, n=6) 
case showed only synovial T2W hyperintensity and joint 
effusion in the form of high signal intensity within the joint 
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space in T2W and STIR sequences. This was diagnosed as 
normal on plain radiography. 
On MRI, 1 (17%, n=6) case showed synovial hyper intensity, 
joint effusion and bone marrow edema as high signal 
intensity within the marrow on STIR sequence. Another 
single (17%, n=6) case showed sub articular T2 hyper intense 
cysts and joint
space reduction. Joint deformity along with bone marrow 
edema, joint space reduction and para articular soft tissue 
hyper intense signal on T2W sequence was seen in two (33%, 
n=6) cases. 
Thus, MRI helped in better delineation of synovial 
involvement and detection of joint effusion in early stages of 
TB hip where plain radiography has limitation in diagnosis. 
MRI also proved beneficial in detection of bone marrow 
edema in early stages of the disease. In the radiologically 
diagnosed cases, MRI helped in better evaluation of the 
extent of the articular cartilage destruction and also para 
articular soft tissue involvement.
Sawlani V. et al.24 described the MRI findings of Tuberculous 
hip which included synovitis, effusion, central and peripheral 
erosions, active and chronic pannus, abscess, bone chips 
and hypo-intense synovium. They also emphasized the 
importance of early diagnosis of the condition in order to 
salvage the affected limb which is possible only with MR 
imaging. Similar MR findings were seen in the our study in 
the cases that were diagnosed as tuberculosis of the hip.
Perthes Disease
In our study 2 (4%, n=50) cases were diagnosed as Perthes 
disease. Both the cases could be diagnosed on radiography as 
well as on MRI (100%, n=2)
The plain radiographic findings included cessation of femoral 
epiphyseal growth in the form of small epiphysis seen in one 
case and complete resorption of femoral epiphyses in healed/
residual stage which was also seen in just one of the two cases.
On MRI, one of the cases, showed epiphyseal abnormality 
in the form of T1 hypo intensity, T2W hyper intensity 
and bone marrow edema in the form of STIR hyper 
intensity and metaphyseal T2W hyper intensities which 
was seen as cessation of femoral epiphyses growth on plain  
radiography 
Similar findings were seen in a study done by Toby EB et. 
al.9 who assessed
pediatric hip disease by scanning the hips of 24 children (30 
scans). They found twelve patients with Legg-Calvé-Perthes 
disease (17 hips) showed characteristic areas of lowintensity 
signal representative of necrotic areas of the capital epiphysis. 
In our study both the cases showed small epiphyses which 
were seenas hypo intense on T1W and hyperintense on T2W 
sequences. Thus, MRI helps in better evaluation of femoral 
epiphyses along with detection of bone marrow edema on 
STIR sequence.

CONCLUSION
Plain film radiography is used in the initial evaluation of 
any cause of hip pain, including suspected avascular necrosis, 
arthritis, infection, dysplasia and tumour. Plain film cannot 
accurately characterize the articular cartilage pathology and 
soft tissue involvement. MR imaging is a valuable tool in the 

evaluation of hip disorders because it enables assessment of 
articular structures, extra-articular soft tissues, and osseous 
structures that can be affected by the hip disease. MRI of the 
hips should be performed early in patients with persistent 
pain and negative radiographic findings.
MR imaging is becoming increasingly useful in the diagnosis 
and management of pediatric hip disorders. It offers several 
advantages that are especially important in the pediatric 
population. MR imaging is performed to detect avascular 
necrosis in its early stages, thus allowing early treatment and 
intervention to prevent or delay subsequent bone destruction. 
It has been shown to be the most sensitive modality for 
imaging avascular necrosis. 
Joint effusion and synovial proliferation can be better detected 
by MRI than by conventional radiography. In proven cases on 
plain radiography such as Perthe’s and infectious diseases of 
hip, MRI helps in better staging of the disease, assessing the 
extent of pathological involvement and soft tissue extension. 
Additionally, MRI is extremely sensitive to alteration in the 
bone marrow that may represent pathology occult to plain 
radiography of the hips.

REFERENCES
1. Manster B.J. MD, PhD. Adult Chronic Hip Pain: 

Radiographic Evaluation. Radiographics 2000;20(2):S3-
S25.

2. Gabriel H, Fitzgerald SW, Myers MT, Donaldson 
JS, Poznanski AK. MR Imaging of Hip Disorders. 
Radiographics 1994;14(1):763-81.

3. Keith L. Moore, Arthur F. Dalley. Clinically Oriented 
Anatomy, 5th ed. Philadelphia: Lippincott Williams and 
Wilkins; 2006. p. 1083-6.

4. Berquist H. Thomas . MRI of the Musculoskeletal 
system: Hip, 6th ed.Philadelphia: Lippincott Williams 
and Wilkins; 2012. p. 204-318.

5. Drake RL, Vogl WA, Mitchell AW, Schmitt W, Gruliow 
R. Lower limb. In:

6. Gray's anatomy for students. 2nd ed. Philadelphia, PA: 
Churchill Livingstone; 2010. p. 528-35.

7. Ficat RP, Arlet J. Necrosis of the femoral head. In: 
Hungerford DS, editor.

8. Ischemia and Necrosis of Bone. 3rd ed. Philadelphia: 
Lippincott Williams and Wilkins; 1980. p. 171–82.

9. Steinberg ME, Hayken GD. A quantitative system 
for staging avascular necrosis. J Bone Joint Surg Br. 
1995;77(2):34–41.

10. Bassett LW, Gold RH, Reicher M, Bennett LR, Tooke 
SM. MRI in the Early Diagnosis of Ischemic Necrosis 
of the Femoral Head. Clin. Ortho. 1987;214(3):237– 48.

11. Toby EB, Komal La, Bechtold RE. Magnetic resonance 
imaging of paediatric hip disease, J Pediatrc Orthop 
1985: 665-71

12. Swagerty D and Hellinger D. Radiographic Assessment 
of Osteoarthritis. Am Fam Physician. 2001;64(3):279-
87.

13. Cicuttini FM, Spector T, Baker J. Risk factors for 
osteoarthritis in the tibiofemoral and the patellofemoral 
joints of the knee. J Rheumatol. 1997;24(4):1164–7.

14. Buckland-Wright C, Verbruggen G, Haraoui PB. 
Imaging: radiological assessment of hand osteoarthritis. 
In: Osteoarthritis Cartilage. 2000;8(5):55-6.



Kalekar, et al. MRI Evaluation of Non Traumatic Painful Hip Joint

160
International Journal of Contemporary Medical Research  

International Journal of Contemporary Medicine Surgery and Radiology Volume 3 | Issue 1 | January-March 2018

15. Terjesen T, Gunderson RB. Radiographic evaluation 
of osteoarthritis of the hip: an inter-observer study of 
61 hips treated for late-detected developmental hip 
dislocation. Acta Orthop. 2012;83(4):185–89.

16. upper femoral epiphysis in Hashimoto’s thyroiditis in a 
29-year-old man. J Bone Joint Surg Br 2009;91(5):666-
9.

17. Horii M, Kubo T, Hirasawa Y. Radial MRI of the hip 
with moderate osteoarthritis. J Bone Joint Surg Br 
2000;82(2):364–8.

18. Riad J, Bajelidze G, Gabos PG. Bilateral slipped capital 
femoral epiphysis: Predictive factors for contralateral 
slip. J Pediatr Orthop 2007;27(1):411-4.

19. McAfee PC, Cady RB. Endocrinologic and metabolic 
factorsin atypical presentations of slipped capital 
femoral epiphysis. Report of four cases and review of the 
literature. Clin Orthop Relat Res 1983;180(6):188-97.

20. Tins B, Cassar-Pullicino V, McCall I.The role of pre-
treatment MRI in established cases of slipped capital 
femoral epiphysis. Eur J Radiol 2009;70(5):570-8.

21. Gholve PA, Cameron DB, Millis MB. Slipped 
capital femoral epiphysis update. Curr Opin Pediatr 
2009;21(6):39-45.

22. Tehranzadeh J, Fung Y, Donohue M, Anavim A, 
Pribram HW. Computed tomography of Paget disease 
of the skull versus fibrous dysplasia. Skeletal Radiol 
1998;27(1):664-72.

23. Loneragan R. Digital subtraction angiography 
demonstration of bone hypervascularity in Paget’s 
disease. Australas Radiol 1999;43(6):260-1.

24. Vande Berg BC, Malghem J, Lecouvet FE, Maldague 
B. Magnetic resonance appearance of uncomplicated 
Paget’s disease of bone. Semin Musculoskelet Radiol 
2001;5(6):69-77.

25. Babhulkar S, Pande S, Sonali. Tuberculosis of the hip. 
Clin Orthop Relat Res 2002;398(2):93–9.

26. Sawlani V, Chandra T, Mishra RN, Aggarwal A, 
Jain UK, Gujral RB. MRI features of tuberculosis of 
peripheral joints. Clin Radiol 2003;58(3):755–62.

27. Karchevsky M, Schweitzer ME, Morrison WB, 
Parellada JA. MRI Findings of septic arthritis and 
associated osteomyelitis in adults. AJR Am J Roentgenol. 
2004;182(5):119–22.

28. Malizos KN, Zibis AH, Dailiana Z, Hantes M, 
Karachalios T, Karantanas AH. MR imaging findings 
in transient osteoporosis of the hip. Eur J Radiol 
2004;50(6):238–44.

29. Ragab Y, Emad Y, Abou-Zeid A. Bone marrow edema 
syndromes of the hip: MRI features in different hip 
disorders. Clin Rheumatol. 2008;27(4): 475–82.

30. Ganz R, Leunig M, Leunig-Ganz K, Harris . The etiology 
of osteoarthritis of the hip: an integrated mechanical 
concept. Clin Orthop Relat Res. 2008;466(6):264– 72.

31. Houghton KM. Review for the generalist: evaluation 
of pediatric hip pain. Pediatr Rheumatol Online J. 
2009;7(2):10.

32. Robinson H, Hartleben P, Lund G, Schreiman J. 
Evaluation of magnetic resonance imaging in the 
diagnosis of osteonecrosis of the femoral head: 
accuracy compared with radiographs, core biopsy, and 
intraosseous pressure measurements. J Bone Joint Surg 

Am. 1989;71(1):650-63.

Source of Support: Nil; Conflict of Interest: None

Submitted: 19-02-2018; Published online: 28-03-2018


