
MR of the 

Pelvis and Hip
ÅTechnique

ÅAVN

ÅTransient bone marrow edema

ÅPelvic trauma
ïBony

ÅStress

ÅOccult

ÅArthritis
ïLabrum

ÅBursa

ÅTendons

ÅMuscles

ÅPediatric hip disorders

ÅTumors



Technique
ÅSupine

ÅProne if buttock 

mass or sacral 

ulcer

ÅElevate femur 

parallel to 

tabletop



Pelvis/Hip MR protocol
Plane Seq TR/TE FOV Slice Matrix NEX Time

Localizer FMPIR 3500/17/160 40 5 128 2 2:05

Coronal T1 SE 600/14 36 5 192 1 4:50

Sagittal T1 SE 600/20 20 4 256 1 6:24

Axial
T2 

FSE-fs
3000/90 36 5 192 2 5:30

Coronal
T2 

FSE-fs
3000/90 36 5 192 2 5:12



Hip MR Arthrography

Indications

ÅLabral tear

ÅParalabral ganglion

ÅPreoperative assessment of DDH

ÅIntraarticular bodies



Hip MRA technique

ÅLocal anesthesia

ÅAnterolateral approach to 

femoral head-neck junction

ÅConfirm needle position with 

<1 cc contrast

ÅInject 12 cc of diluted Gd-

DTPA



MR arthrography

ÅAnterolateral approach

ÅInject 12-15 cc of 1:200 

Gd-DTPA

Å3 planes of imaging with 

T1 fat-sat

ÅCoronal IR or T2-w FSE



Normal variants

ÅEpiphyseal scar

ÅSynovial herniation pit

ÅFovea

ÅTrabecular bands

ÅIntertrochanteric marrow



Physeal scar

ÅNormal finding, can 

be present at all ages

ÅNormal remnant of 

epiphyseal line

ÅCrescentic low 

density band at head-

neck junction



Synovial herniation pit

Å1-2 cm

ÅRound or oval lytic lesion

ÅAnterior femoral neck



Fovea

ÅDepression on central 

surface of the femoral 

head

ÅDevoid of cartilage

ÅLigamentum teres femoris 

arises from this 

depression



Avascular necrosis (AVN)

ÅAvascular necrosis

ÅAseptic necrosis

ÅOsteonecrosis

ÅIschemic necrosis

ÅBone infarction



Stages of AVN
ÅCell death

ïHematopoietic<Fat

ï<Mesenchymal

ÅCell proliferation 

adjacent to necrosis

ÅRevascularization and 

resorption of necrotic 

segment

ÅReossification by 

creeping substitution



Arlet-Ficat staging

Secondary 

osteoarthritis

5

Collapse4

Subchondral fracture3

Lysis and sclerosis2

Normal radiographs1

Stage

Steinburg



MG 1916259

AVN
ÅMR is the most 

sensitive method for 
noninvasive early 
detection

ÅControversy about 
need for early 
detection

ÅEarly therapeutic 
options limited

Cor T1



Avascular necrosis

ÅLine, band or ring of low signal

ÅDouble-line sign

ÅDeformity

ÅMarrow edema



AVN

ÅExtent of disease 

used to predict 

likelihood of collapse 

ÅCoronal image

ÅExtent of weight-

bearing surface 

involved



Idiopathic bone marrow edema

ÅMiddle-aged, male predominance

ÅLast trimester of pregnancy

ÅLeft hip involved in 2/3 of cases

ÅUnknown etiology

ÅSelf-limited



JP

Idiopathic marrow edema
ÅGeographic signal loss 

on T1w in femoral head 
and neck

ÅSignal loss extends to 
intertrochanteric line

ÅHigh signal on T2w and 
STIR

ÅNo arcuate or linear 
bands of low signal

ÅNo deformity

Cor T1

Cor T2



Edema: differential diagnosis

ÅVery early avascular 

necrosis

ÅOsteomyelitis

ÅOsteoarthritis

ÅStress fracture



Pelvic trauma

ÅStress fracture

ïFatigue

ïInsufficiency

ÅOccult fracture

ÅSoft tissue injury



Insufficiency fractures
sacrum

superomedial 

ileum

pubic rami

supracetabular

iliac wing

symphysis



MR of occult fracture

ÅNormal or 

equivocal 

radiographs

ÅHigh clinical 

suspicion

ÅMajor weight-

bearing region



Occult fracture

ÅAdditional radiographs

ÅFluoroscopy

ÅScintigraphy 

ÅConventional tomography

ÅComputed tomography

ÅMagnetic resonance 
imaging



MR of occult fractures

ÅCoronal STIR of 

entire pelvis

ÅSmaller FOV images 

of injured area

ïT1 (or PD FSE)

ÅEntire study less than 

15 minutes



Labrum

ÅAttached directly to 
osseous rim

ÅTriangular, thickest 
posterosuperiorly

ÅBlends with 
transverse ligament 
at acetabular notch



Labral tears

ÅTraumatic or degenerative

ÅPain, locking or premature 
osteoarthritis

ÅHigher incidence in patients with 
hip dysplasia

ÅAssociated with supracetabular 
ganglion



Labral tear

ÅT1 images only show 

swelling of labrum

ÅT2 images show high signal 

in labrum

ÅMR arthrography most 

accurate

Cor T2 

CorT1 



GM

Supracetabular ganglion

ÅBenign cystic lesion 

in acetabular roof or 

soft tissue lateral to 

labrum

ÅMay contain gas, 

may erode bone

ÅAssociated with hip 

dysplasia and labral 

tears


