




 SE = basic sequence for assessment of anatomy
 TSE/FSE can be used, but less anatomical detail; Large echo train 

length should be avoided because of imaging blurring
 T1-weighted images (WI) can also be obtained by using T1-weighted 

gradient echo (GE) or magnetization prepared GE
 routinely without fat saturation, at least one T1-WI without fat 

saturation should be obtained in every MSK examination
 frequency selective fat saturation before and after IV gadolinium 

administration is used for assessment of contrast enhancement in 
MSK infection, inflammation and tumors of the MSK system



 TSE/FSE with or without fat suppression
 selective fat saturation may increase detection of bone 

marrow edema
 fat suppression may fail due to field inhomogeneity 

(metallic artifacts or bulk susceptibility). Selective fat 
saturation should be avoided in postoperative imaging

 Long echo for detection of long T2 lesions
 Intermediate echo for routine evaluation of joint cartilage



 non-selective signal suppression of fat
 screening sequence for detection of bulk water in 

pathologic processes
 Less susceptible to field inhomogeneities than spectral 

fat suppression
 lower signal to noise ratio than frequency selective fat 

saturation
 should not be used in combination with gadolinium 

contrast administration



 excellent spatial resolution
 relatively poor contrast resolution
 3D T1-spoiled gradient sequences allow thin slice multiplanar 

reconstructions
 fat saturation or water excitation is added for evaluation of 

cartilage (e.g. knee and hip)
 gradient echo sequence (T2*) provides information about 

hemoglobin breakdown products and calcifications(e.g. of muscle 
hematoma or hemorrhagic areas within bone and soft tissue 
tumors, loose bodies)



 should be avoided in postoperative imaging (increased 
susceptibility artefacts to metallic artifacts)

 out of phase gradient echo imaging can be used to 
evaluate bone marrow metastases in the spine

 3D gradient echo with volume interpolation can be 
used after dynamic gadolinium contrast injection or 
for MR arthrography in claustrophobic patients (fast 
sequence)



 required in any case where infection, inflammation or tumor is 
suspected

 Imaging planes, depends on the anatomy and location of the 
lesion

 same imaging plane should be used before and after 
gadolinium-chelate injection

 subtraction and fat suppression may enhance lesion conspicuity
 for dynamic studies 3D GRE with fat saturation most suited





 Evaluation of shoulder pain

 Diagnosis of impingement syndrome

 Suspected rotator cuff tear

 Evaluation of recurrent dislocation (instability, 
subluxation, dislocation)

 Hill–Sachs lesion, Bankart lesion, labrum lesion

 Frozen shoulder syndrome





 Dedicated shoulder coil or flexible 
surface coil

 Immobilization pads and straps
 Earplugs/headphones











Coronal slice prescription from axial and sagittal images is shown using 
supraspinatus muscle as a reference point.





















 Diagnosis and assessment of bony and soft tissue 
abnormalities (mass lesions, muscle tears, deformity)

 A single-sided examination is usually preferred as 
bilateral examinations severely compromise 
resolution



 Body multi-array coil/long surface coil 
placed under the humerus

 Immobilization pads and straps
 Plastic ruler
 Earplugs/headphones

















 Osteochondral defects and loose bodies
 Evaluation of avascular necrosis (AVN) in the radial head 

and capitulum
 Ulnar nerve compression
 Trauma, particularly ulnar collateral ligament injury
 Soft tissue mass lesions
 Muscle tear and rupture



 Small surface coils combined as an 
array/Helmholtz pair/flexible

 coils/surface coil fixed anteriorly to 
the joint

 Immobilization pads and straps 
Immobilization pads and straps

 Earplugs/headphones













 Flexion, Abduction, Supination
 For better visualization of distal biceps tendon
 Images are oriented perpendicular to radius

 Images will be coronal to humerus but sagittal to rest of body















 Body multi-array coil/long surface coil 
placed under the forearm

 Immobilization pads and straps
 Plastic ruler
 Earplugs/headphones























 Assessment of wrist pain of unknown origin (tears of the 
triangular cartilage, osteonecrosis of the lunate 
(Kienböch’s disease), occult ganglia)

 Assessment of AVN of the scaphoid following trauma
 Diagnosis of carpal tunnel syndrome(CTS)
 Possibly valuable in early evaluation of rheumatoid 

arthritis
 Assessment of the scapholunate and scaphotriquetral

ligaments when wrist instability is suspected
 Infection
 Tumour









Scaphoid Non-Union





 Dedicated wrist coil 
(volume/Helmholtz/phased or multi-coil 
array)/small surface coil(s) linked by a 
phase harness. Very small, specially 
designed, local coils can be used to 
examine finger joints

 Immobilization pads and straps
 Earplugs or headphones



















 Evaluation of unexplained unilateral or bilateral hip 
pain

 Suspected occult fracture
 Muscle tears
 Labral tears, chondral damage or other joint soft tissue 

pathology



 Body phased array/multi-coil 
array/general-purpose flexible coil/body 
coil

 Immobilization pads and straps
 20° wedge sponges
 Earplugs or headphones



















 Assessment of suspected or known pathology of soft 
tissues and bone (tumors, infection, muscle tears)

 A bilateral examination is recommended for all new 
cases, but single sided imaging can be used for follow-
up examinations, particularly if an array coil is 
unavailable.



 Body phased array/multi-coil 
array/general-purpose flexible coil/body 
coil

 Immobilization pads and straps
 Earplugs or headphones

















 Internal derangement of the joint (meniscal tears, 
cruciate ligament tears, post-repair cruciate ligament 
tears, bursae)

 Chondromalacia patella and patella tracking
 Bone tumors and bony damage within the knee joint
 Almost all other knee disorders can also be visualized



 Knee phased array 
coil/extremity knee coil/pair 
of small circular

 coils combined as a 
phased/multi-coil array/large 
flexible coil

 Immobilization pads
 Earplugs or headphones























 Assessment of suspected or known pathology of soft 
tissues and bone (tumors, infection, muscle tears). A 
bilateral examination is recommended for all new 
cases, but single-sided imaging can be used for follow-
up examinations, particularly if an array coil is not 
available



 Body phased array/multi-coil 
array/general-purpose flexible coil/body 
coil

 Immobilization pads and straps
 Earplugs or headphones













T1- Pre CE T1- fat sat- POST CESTIR









 Assessment of ankle pain of unknown cause
 Tendonitis (especially posterior tibial)
 Exclusion of osteochondritis dissecans
 Achilles tendon rupture or tear
 Avascular necrosis of the talus
 Evaluation of the ankle joint following trauma
 Soft tissue abnormalities
 Possibly useful for evaluation of lateral ligament 

complex



 Knee or ankle phased array 
coil/extremity coil/pair of small 
circular coils combined as a 
multi-array/flexible coil

 Immobilization pads and straps
 Earplugs or headphones















 Evaluation of bony and soft tissue abnormalities 
(tumor, infection)

 Diagnosis of bone trauma not seen with conventional
 radiography
 Bony tumors
 Morton’s neuroma
 Tarsal coalitions
 Diabetic foot



 Knee or ankle/foot phased array 
coil/extremity coil/pair of small 
circular coils combined as a 
multi-array/flexible coil

 Immobilization pads and straps
 Earplugs or headphones





Knee coil positioning



Small flex coil positioning





















SAGITTAL CORONAL





 Preparation is very 
important. Make sure you 
have your examination 
planned, previous imaging 
available for tumor cases, 
and relevant patient history.

 Always speak to the patient 
before the examination to 
determine the mechanism of 
injury, identify the area of 
injury, or to identify the 
relevant pathology under 
investigation.



 Always mark the lesion of 
interest with a vitamin E 
capsule or similar MRI 
visible marker for all tumor 
studies.

 Pre-cannulate patients who 
need contrast. This is 
particularly important for 
those patients who are 
difficult to position or have 
to lie in an awkward position 
for their scan.



 Make sure the patient is 
positioned comfortably to 
reduce the chances of patient 
movement during the scan.

 After your first scout, take a 
minute to scout again using your 
first scouts as a baseline, this 
time positioning your slices to 
produce orthogonal images 
which cover the full extent of the 
joint or tumor, and show any 
potential problems such as 
sources of aliasing etc. An extra 
few minutes spent here can save 
you a lot of time during the 
examination.



 Always position coils to 
cover the full extent of the 
area of interest in tumor 
cases – usually including 
both joints.

 Talk to your radiologist and 
have a set of consistent 
protocols saved for use with 
all of your cases.



 It is very important 
(for all MR imaging) to 
use the same slice 
position, thickness and 
gap, for the differently 
weighted sequences 
(e.g. T1, T2, T1 post 
Gd) in each plane of an 
anatomical area.

 for tumor cases after running 
the scouts that a wide field-
of-view (wFOV) STIR series, 
usually in the coronal plane, 
helps to plan the rest of the 
examination.


