MSK MRI'PROTOCOLS
0.7T — 1.5T
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STIR: Optimal T for Different Field

Strengths
» 0.3 80ms
»0.7T
» 1.0T 110ms
»1.5T 150ms
» 3.0T




UPPER EXTREMITY



MR SC Joint Exam Selection

» Routine SC Joint

Indications:
» SC Joint Traumatic Injury

Special Instructions to Reduce Artifact:
» May Need to Flip Phase/Frequency Encoding Gradients
» Can reduce respiratory motion artifact in prone position
» May be useful to add respiratory comp

Coil: 5 inch Flex (Use TMJ holder Iff patient supine)



Routine SC Joint

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex

Sag 24 256x192 4/ 1 >3210]0]0) 50-60 16
T2 ESE 3

Fat sat

Cor 20 256x192 4/ 1 >3210]0]0] 20-40 150 16
ESE-STIR 3

Cor 20) 256x192 4 /1 400-800 minimum 16
11 SE 2

Axial 2A0) 256x192 4/ 1 >210]0]0] 5106]0) 16
T2 ESE 3

fat sat

Axial 20 256x192 4 /1 400-800 Min 16
T4 SE 2




SC Joint-Axial Imaging Plane

Axial Imaging Plane
Center on sternum and prescribe plane perpendicular
Relevant Anatomy to line through sternum. Scan through sternoclavicular
Joint.




SC Joint-Sagittal Imaging Plane

Relevant Anatomy
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Coronal Imaging Plane

*Prescribe plane perpendicular to SC joint
Scan through both clavicles.




SC Joint-Coronal Imaging Plane

Coronal Imaging Plane
*Prescribe imaging plane with line through

Relevant Anatomy anterior cortex. Scan through both SC joints.
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MR Shoulder Exam Selection:

» Routine Shoulder

Indications:

» Rotator Cuffi Pathology/Evaluation, Proximal Leng
IHead Biceps, AC Joint Pathoelogy

Special Instructions:

» If proxial biceps tear Is a concern, extend axial
Images to mid humeral diaphysis

» MR Arthrogram (Direct or Indirect)

Indications:
» Labrum Pathology



Shoulder-Routine

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex
Axial 12 256 x 256 | 4/0.5 1500- 35 16
Proton 3
FSE
FatSat
Cor 14-16 256x 256 | 3/0.5 >2000 51056]0) 16
Obligue 3
T2 FSE
Fat Sat
Cor 14-16 256 x 256 | 3/0.5 400-800 400-800 16
Obligue 2
T SE
Sag 14-16 256x 256 | 3/0.5 >372100]0) 110 (5]
Obligue 2
T2 ESE
Non
Fat Sat




MR Arthrogram Shoulder

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex

Axial 14 256 x 192 | 3/0.5 400-800 minimum 16

11 SE 2

FatSat

Cor 14 256 x 192 | 3/0.5 400-800 minimum 16

Obligue 2

11 SE

FatSat

Cor 14 256 x 256 | 3/0.5 >3210]0]0) 510)6]0) 16

Obligue 3

T2 ESE

FatSat

Sag 14 256 x 192 | 3/0.5 400-800 minimum 16

Obligue 2

11 SE

Non

FatSat

Axial 14 256x 256 | Imm 50-60 min =40 16

3D SPGR 1

ABER 14 256 x 192 | 3/0.5 400-800 minimum 16

11 SE

Fatsat | **OPTIONAL |SEQUENCE**




Shoulder-Pointer Axial Imaging Plane

*Have patient bend arm at elbow to 90 degrees. Rotate laterally to
externally rotate shoulder to assure subscapularis tendon is NOT bunched.
Note location of bicipital groove in internal and external rotation.*
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Snoulder-Axial Iimaging Plane
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ABER' Imaging Plane

» ABduction External
Rotation

» Surface Colls
» Coronal LLocalizer

» ABER prescribed
obligue along axis of
huMmMerus




ABER Imaging Plane



Pectoralis Major Exam Selection

» Routine Pectoralis Major

Indications:
» Pectoralis Major Tear

Special instructions to reduce respiratory artifact

» May Need to Flip Phase/Freguency Encoding
Gradients

» Can reduce respiratory motion artifact in prone
position
» May be useful to add respiratory comp



MR Pectoralis Major

Seq. FOV Matrix/ Slice TR TE Tl BW
Nex

Axial 24-32 256 x 256 | 4/ 1 400-800 minimal 16
T1 SE 2

AV 24-32 256x192 4 /1 >2000 20-40 150 16
FSE STIR 3

AVAEL 24-32 256 x 256 | 4/ 1 >240]0]0) 50-60 16
T2 FSE 3

Fat Sat

Coronal 24-32 256x192 47/ 1 > 240)0]0) 20-40 150 16
FSE STIR 3

Sagittal 24-32 256x192 4/ 1 >240]0]0) 20-40 150 16
FSE STIR 3




Pectoralis-Axial lmaging Plane

Axial Imaging Plane
Scan in axial plane from superior humeral head
Relevant Anatomy through the mid humeral metaphysis, being sure
to cover from the sternum (midline) through
the humerus laterally.
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Pectoralis-Coronal Imaging Plane

Relevant Anatomy

Coronal Imaging Plane
Prescribe plane from line from sternum through
Anterior humerus. Scan from skin through
Posterior humeral head.
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Pectoralis-Sagittal Imaging Plane

Sagittal Imaging Plane

Relevant Anatomy Prescribe plane perpendicular to coronal plane (©). Scan
From sternum through lateral aspect of humerus.
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MR Elbow: Exam Selection:

» Routine Elbow

Indications:
» Biceps/Triceps tear
» Medial/Lateral Collateral Ligament Tears
» Common Flexor/Common Extensor Tendon Pathology

» Nerve impingement
**Continue Images through mid forearm>*

» MR Arthrogram Elbow: (Direct or Indirect)

Indications:
» Intra-articular Body evaluation/OCD
» Sometimes Medial/Lateral Collateral Ligament Evaluation



Elbow-Routine

Seq. FOV Matrix/ Slice TR TE
Nex
Axial 12 512 x 256 | 4/ 1 £]0]0]0) 40 16
PD FSE 2
N\[e]f]
FatSat
Axial 12 256 x 256 | 4/ 1 >3210/0]0) 50-60 16
T2 ESE 3
FatSat
Coronal 14-16 256 x 256 | 4/ 1 400-800 minimal 16
11 SE 2
Non
FatSat
Coronal 14-16 256x192 4 /1 >3210/0]0) 20-40 150 16
ESE-STIR 3
Sag 16 256 x 256 | 4/ 1 >321010]0) 50-60 16
T2 ESE 2
FatSat




MR Arthrogram Elbow

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex
Axial 12-14 256 x 192 | 4/1 400-800 minimum 16
Tl SE 2
N\[e]f]
FatSat
Axial 12-14 256 x 256 | 4/1 >3210/0]0) 5(036]0) 16
12 3
ESE
FatSat
Coronal 12-14 256 x 192 | 4/1 400-800 minimum 16
T4 SE 2
FatSat
Coronal 12-14 256 x 256 | 4/1 >3210/0]0) 510)6]0) 16
2 3
ESE
FatSat
Sag 12-14 256 x 256 | 4/1 >321010]0) 50-60 (5}
12 3
ESE
FatSat




EIDowW-Axial Imaging Plane

Expected location radial tuberosity
(Not shown) d % 8




EInow-Coronal Imaging Plane
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EIDOW-Sagittall Imaging Plane
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MR Wrist Exam Selection:

» Routine Wrist
Indications:
» TECC, Lunotriquetral, Scaphoelunate tear

» Flexor Tendon/Carpal Tunnel/ Extensor Tendon Pathology
» Evaluation for Occult fracture

» MR Wrist Arthrogram (Direct or Indirect)

Indications:
» Some TFCC/LT/SL ligament tears

» **Special Cases**

Dynamic Enhanced Wrist
» Indication:

Evaluation of Avascular Necrosis/Nonunion:

IMPORTANT: **Perform Routine Wrist PLUS FMPSPGR Fat Sat Pre
gadoelinium images and three planes FMPSPGR post**



Wrist-Routine

Coronal 10-12 256 x 2561 | 3/0.3 400-800 minimum 16
T1 SE 2

N\[e]f]

FatSat

Coronal 10-12 256 x 256 | 3/0.3 >3210/0]0) 5(0)6]0) 16
T2 ESE 2

FatSat

Coronal 10-12 256/ x 192 | 1/0 (5]0) minimum >40 16
3D 1

Gradient

Sag 12-14 256x192 3/0.3 >3210]0]0] 20-40 150 16
ESE-STIR 3

Axial 10-12 256 x 256 | 3/0.3 >3210/0]0) 50-60 16
12 ESE 3

FatSat

Coronal 12 256 x 192 | 1/0 510) 5) >40 16
EMPSPGR 1

FatSat - i - - A

N Add Sequence for Scaphoid Nonunign Only




MR Arthrogram Wirist

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex
Coronal 8-10 256 x 192 | 3/0.3 400-800 10-20 16
Tl SE 2
N\[e]f]
FatSat
Coronal 8-10 256 x 256 | 3/0.3 >3210/0]0) 5(036]0) 16
T2 ESE 3
FatSat
Coronal 8-10 256 x 192 | 1/0 (510) minimum =40 16
3D 1
Gradient
Axial 8-10 256 x 256 | 3/0.3 >3210/0]0) 510)6]0) 16
T2 ESE 3
FatSat
Sag 12 256x192 3/0.3 >321010]0) 5106]0) 16
T2 ESE 3
FatSat




Wirist-Axial Imaging Plane

Axial Imaging Plane

Relevant Anatomy Prescribe plane parallel to distal radius. Scan
from proximal metacarpals through distal

radial/ulnar metaphysis.




Wrist-Coronal' Imaging Plane




WISt-Sagittal lmaging Plane




MR Thumb Exam Selection:

» Routine Thumb

Indications:
» Gamekeeper’'s thumb (Ulnar Collateral Ligament tear)
» Flexor/Extensor Tendon Tear
» R/O Occult Fracture



Seq.

FOV

Routine Thumb

Matrix/ Slice

Nex

TR

TE

Tl

Flip

ETL

BW

Coronal
Tl SE

N\[e]f]
FatSat

10

256 x 192

3/0.3

400-800

minimal

16

Coronal
T2 FSE

N\[e]f]
FatSat

10

256 X 256

3/0.3

2000-
(6100]0)

90-110

16

16

Sag
FSE-STIR

10

256x192
3

3/0.3

>10]0/0)

20-40

150

16

Axial
71 SE

Non
FatSat

10

256 x 192

3/0.3

400-800

minimal

16

Axial
T2 ESE
FatSat

10

256 X 256

3/0.3

>10]0/0)

50-60

16




Thumb-Axial Imaging Plane

Axial Imaging Plane
Prescribe plane perpendicular to midshaft of
proximal 1%t phalanx. Scan from CMC joint

through thumb.

Relevant Anatomy
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Thumb-Coerenal Imaging Plane

Relevant Anatomy Coronal Imaging Plane
*Prescribe plane with line bisecting

sesamoid bones. Scan through entire thumb.
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Thumb-Sagittall Imaging Plane

Relevant Anatomy

Sagittal Imaging Plane

*Prescribe plane perpendicular to coronal
imaging plane (©). Scan through entire thumb.
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MR’ Einger Exam Selection:

» Routine Finger

Indications:
» Pulley rupture/Flexor or Extensor Tendon Injury



Finger-Routine

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Sag 256 x 192 | 3/0.3 400-800 minimum 16

Tl SE

N\[e]f]

FatSat

Sag 256 x256 | 3/0.3 >37210]0]0) 51056]0) 8 16
T2 ESE

FatSat

Axial 256 x 192 | 3/0.3 400-800 minimum 16

T1 SE

Non

FatSat

Axial 256 x256 | 3/0.3 >372100]0) 50-60 8 16
T2 FSE

FatSat

Coronal 256x192 3/0.3 >372100]0) 20-40 150 8 16
FSE-STIR 3




Finger-Axial Imaging Plane

Relevant
Anatomy

Distal
Phalanx

Mid
Phalanx

Proximal
Phalanx

Metacarpal

Axial Imaging Plane

Prescribe best fit line. Scan from

proximal metacarpal through entire
finger.



Finger-Coronal Imaging Plane

Relevant Anatomy Coronal Imaging Plane
*Prescribe plane parallel to anterior

metacarpal head. Scan through ajacent
Extensor Tendon finger for comparison.
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Finger-Sagittal Imaging Plane

Sagittal Imaging Plane

Relevant Anatomy *Prescribe plane perpendicular to
coronal plane (©). Continue scan

Extensor Tendon through adjacent finger for comparison.




LOWER EXTREMITY



MR Hip' Exami Selection:
(Unilateral Patholegy)

(See MR Bony Pelvis/Thigh for Bilateral/Diffuse MSK Pelvis Pathology)

» Routine Hip

Indications:
» Possible Occult fracture/Stress Fracture

» Hamstring/Rectus Femoris/Gluteus/lliopsoas Muscle or Tendon
Pathology (i.e. tear/strain)

**IMPORTANT** Perform Coronals both hips. Perform Sagittal and
Axials of side in question only.**

» Hip Arthrogram

Indications:

» Labrum tear/Intra articular body evaluation
**IMPORTANT** Perform Coronal STIR of both hips. Perform all
other sequences on only side in guestion™*.
**IMPORTANT** For Femoracetabular Impingement, include Axial
Obligue T1 Fat Saturated Images as well.**



Routine

Hip

Seq. FOV Matrix/ Slice TR TE Flip ETL BW
Nex

Coronal 30-40 245 x 256 | 4/0.5 400-800 Minimum 16
Tl SE 1

N\[e]f]

FatSat

(R=BYAIS))

Coronal 40 256x192 4/0.5 >3210]0]0) 20-40 150 16
ESE-STIR 3

(PELVIS)

Sag 12-14 256 x 256 | 4/0.5 >372100]0) 51056]0) 16
T2 FSE 1

FatSat

(HIP)

Axial 14-16 512 x 256 | 4/0.5 3000 5210) 16
PD FSE 2

Non

FatSat

(HIP)

Axial 14-16 512 x 256 | 4/0.5 >372100]0) 5106]0) 16
T2 ESE 2

FatSat

(HIP)




MR Arthrogram Hip

Seq. FOV Matrix/ Slice Flip ETL BW
Nex
Cor 40 256x192 4/1 >321010]0) 20-40 150 8 16
FSE-STIR 3
(Pelvis)
Axial 18 256 X 4/1 400-800 minimum 16
T1SE 192
FatSat
(hip)
Axial T2 18 256 x 4/1 >3210]0]0) 50-60 8 16
ESE 256
FatSat
(hip)
Coronal 20) 256 X 4/1 400-800 minimum 16
T1SE 192
FatSat
(hip)
Sag 20) 256 X 4/1 400-800 minimum 16
T1 SE 192
FatSat
(hip)
Axial Obl 2A0) 256 X 4/1 400-800 minimum 16
T1 Non 192
fatsat {
*SE ENCE HOR FEMOROACETABULAR IMPINGEMEINT ONLY™*




Hip-Axiall Imaging Plane

Axial Imaging Plane

Relevant Anatomy Prescribe plane parallel line bisecting lesser
trochanters and/or acetabular roofs. Scan

from acetabular roof through lesser trochanter.

lium

Acetabular
Roof

eater /
rochanter

Lesser Trochanter




Hip-Coronal Imaging Plane

Coronal Imaging Plane
Relevant Anatomy *Prescribe plane parallel femoral heads.

Scan from ischium through pubic
symphesis.




Hip-Sagittal Imaging Plane

Relevant Anatomy Sagittal Imaging Plane

*Prescribe plane perpendicular to coronal plane.
Scan from acetabulum through greater
trochanter.




Axial Obligue Imaging Plane

(For Femoracetabular Impingement Patients Only)

Axial Oblique Plane

Relevant Anatomy Prescribe plane parallel to femoral
neck. Scan through entire femoral

neck.




MR Bony: Pelvis Exami Selection:

» Osteomylitis Protocol/Pest Gadolinium Pelvis
Indications:
» Osteomylitis
**IMPORTANT**
» Perform Routine Hip Protocoll but perform axial and coronal images to include both right and left sides .
» In addition, perform FMPSPGR fat saturated pre and post images following Osteomylitis protocol (Page ).
» R/O Metastases Protocol (In/Out of Phase)
Indications:
» Possible Bony Metastases
**IMPORTANT**
» Perform Routine Hip Protocol but perform axial and coronal images to include both right and left sides.
» In addition, perform In/Out of Phase images in Coronal Plane
» Sacroiliitis Protocol
Indications:
» Possible Sacroiliitis (Septic/Rheumatoid or Rheumatoid Variant Arthritis)
**IMPORTANT**
» Perform Routine Hip Protocol but do sagittal T2 FSE Fat Saturated images on both sides (NOT JUST ONE)



Bony Pelvis- Osteomyelltls/AVN

Matrix/ Slice

Seq.

Nex

TR

Flip

BW

Coronal
T
Non FatSat

30-45

256 x 192

4/1

400-800

minimal

16

Coronal
FSE-STIR

30-45

256Xx192
3

4/1

>2000

20-40

150

16

Axial
Tl
Non FatSat

30-45

256/ x 192

4/1

400-800

minimal

16

Axial
T2 ESE
FatSat

30-45

256 X 256

4/1

>740]0)0]

50-60

16

Sag
T2 FSE
FatSat

20

256 x 256

4/1

>740/0]0)

50-60

16

Axial/Cor
FMPSPGR
FatSat

(Pre 1
Plane,

Post 3
Planes)

12

256 x 192

3/.5

<10

30-40

16




Seq.

FOV

Nex

TR

Bony Pelvis- R/O Mets

Matrix/ Slice

Coronal
Tl SE

N\[e]f]
FatSat

30-45

256 x 192

4/1

400-800

minimal

16

Coronal
FSE-STIR

30-45

256x192
3

4/1

>5210]0/0)

20-40

150

16

Axial
11 SE

Non
FatSat

30-45

256 x 192

4/1

Z10/05¢10]0)

minimal

16

Axial
T2 ESE
FatSat

30-45

256 X 256

4/1

>7210]0/0)

50-60

16

Sag
12 FSE
FatSat

20

256 X 256

4/1

>10]0/0)

50-60

16

Coronal

In/Out of:
Phase

30-45

256 X XX

2/4

16




Bony Pelvis-Axial Imaging Plane

Relevant Anatomy

e Acetabular
' Roof

eater /
rochanter

Lesser Trochanter

Axial Imaging Plane
Prescribe plane parallel line bisecting lesser
trochanters and/or acetabular roofs. Scan
from acetabular roof through lesser trochanter.




Bony Pelvis-Coronal Imaging Plane

Coronal Imaging Plane
Relevant Anatomy *Prescribe plane parallel femoral heads.

Scan from ischium through pubic
symphesis.




Bony Pelvis-Sagittal lmaging Plane

Relevant Anatomy Sagittal Imaging Plane

*Prescribe plane perpendicular to coronal plane.
Scan from acetabulum through greater
trochanter.




MR’ Thigh Exam Selection:

» Routine Thigh
Indications:
» Polymyaositis/Diabetic Myonecrosis/Dermatomyoesitis
» Special Instructions:

Follow Hip Imaging Planes, but scan both hips
In both axiall and corenal planes from
acetabulum to knee.

Coll: Body or Torso Coll
Obtain both sides for comparisen



Thigh-Routine

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Coronal 40 256 x 192 | 4/1 400-800 minimal 16
Tl SE

N\[e]f]

FatSat

Coronal 40 256x192 4/1 >372100]0) 2407410) 150 16
FSE STIR 3

Axial SE 26 256/ x 192 | 4/1 400-800 minimal 16
T1

Non

FatSat

Axial 26 256x192 4/1 >372100]0) 20-40 150 16
ESE STIR 3




Athletic Pubalgia Exam Selection

» Athletic Pubalgia Exam Selection:

Indications:
» Suspected Rectus Abdoeminus, Adductor strain,
osteltis pubis “sports hernia”
Pointers:
» Center on Symphysis Pubis

» Coll: Phase Array Pelvic Colil (same coll used for gyn
pathology)

» Have patient empty bladder prior to scan



Athletic Pubalgia

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Coronal 24 256x192 4/1 >3210/0]0) 20-40 150 16
ESE-STIR 3

Coronal 24 256x192 4/1 400-800 minimum 16
Tl SE 2

Sag 20-24 256x192 4/1 >3210/0]0) 50-60 16
T2 ESE 2

Fat Sat

Axial 2A0) 256x192 4/1 >3210/0]0) 510)36]0) 16
T2 ESE 2

Fat Sat

Axial Obl 20) 256x256 4/1 3000(ma 25 16
PD FSE 2 X)

Nonfatsat

Axial Obl 0] 256x192 4/1 >3210/0]0) 50-60 16
T2 ESE 2

Fat Sat




Axial Imaging Plane

Axial Imaging Plane

Relevant Anatomy Center on pubic symphysis pubis.
Scan from superior acetabulum

through symphysis pubis.

Superior Acetabula

Vi

Pubic Rami




Coronal Imaging Plane

Coronal Imaging Plane
*Prescribe plane with line parallel to
Relevant Anatomy symphysis pubis*. Scan through ischial
tuberosities
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Sagittal Imaging Plane

Sagittal Imaging Plane
Prescribe plane perpendicular to
coronal plane (©). Scan from right
through left ischial tuberosities.

Relevant Anatomy




Axial Obligue Imaging Plane




MR Knee Exam Selection:

» Routine Knee
Indications:
» Meniscal Tear/Medial or Lateral Ligament Tear/ACL/PCL
IMPORTANT: Iff ESE PD is used Proton Density Images should have
Echo Train of 4 and TE — 30.

» Direct Arthrogram

Indications:
» Meniscal Re-tear
» Intra articular Body.

» Indirect Arthrogram Knee

Indications

» Post Operative Intra-articular Surgery
IMPORTANT: Inject and have patient exercise knee. Wait 20
minutes post injection to scan. Start Scan with; Sagittal and
Coronal T2 sequences before doing Tl sequences.



Knee-Routine

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Sag 14-16 512 x 256 | 4/0.5 3000 A5 4 16
PDI ESE 2
Nonfatsat
Sag 14-16 256 x 256 | 4/0.5 >372100]0) 51056]0) 8 16
T2 ESE 2
FatSat
Cor 16-18 256 x 192 | 3/0.5 400-800 Minimal 16
T1 SE 1
Non
FatSat
Coronal 16-18 256 x 256 | 3/0.5 >372100]0) 50-60 8 16
T2 FSE 2
Fat Sat
Axial 14-16 256 x 256 | 3/0.5 >372100]0) 5106]0) 8 (5}
T2 ESE 2
FatSat




MR Arthrogram Knee

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex

Sag 14-16 256 x 192 | 4/1 400-800 Minimal 16
11 Se
FatSat
Sag 14-16 256 x 256 | 4/1 >3210/0]0) 5(036]0) 16
T2 FSE
FatSat
Coronal 16-18 256/ x 256 | 4/1 >321010]0) 50-60 16
T2 ESE 2
FatSat
Coronal 16-18 256 x 192 | 4/1 400-800 Minimal 16
T1 SE 1
Non
FatSat
Axial 14-16 256 x 192 | 4/1 400-800 Minimal 16
T1 SE
FatSat




Seq.

Knee-Indirect Arthrogram

FOV

Matrix/ Slice

Nex

TR

TE

Tl

Flip

ETL

BW

Sag
T1 SE
FatSat

14

256 x 192

4/1

400-800

minimal

16

Sag
T2 FSE
FatSat

14-16

256 x 192

4/1

>5210]0/0)

50-60

16

Cor
T1 SE

Non
FatSat

12

256 x 192

4/1

400-800

Minimal

16

Cor
T2 FSE
FatSat

14-16

256 X 256

4/1

>5210]0/0)

50-60

16

Axial
T1 SE
FatSat

12

256 X 256

4/1

400-800

Minimal

16




Knee-Axiall Imaging Plane




Knee-Coronal Imaging
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Knee-sagittal Imaging Plar
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MR’ Lower Extremity/Shin Exam
Selection:

» Indication:

Shin Splints, Stress Fracture (Medial Tibial
Stress Syndrome)

» Important:
Coronal Images should include both sides

Axials and Sagittals should include side in
guestion only



Seq.

Lower Extremity/Shin Area

FOV

Matrix/ Slice

Nex

TR

TE

Tl

Flip

ETL

BW

Coronal

T1 SE

Non FatSat
(B/L)

35-40

256 x 192

4/1

400-800

minimal

16

Coronal
FSE-STIR
(B/L)

35-40

256x192
3

4/1

> 210]0]0)

AQZ0)

150

16

Sag

T1 SE

Non FatSat
(Unilateral)

35-40

256 x 192

4/1

400-800

minimal

16

Sag

T2 ESE
FatSat
(Unilateral)

35-40

256 X 256

4/1

=>2000

50-60

16

Axial

T2 FSE
FatSat
(Unilateral)

16-20

256 x 256

STAR

>5210]0]0)

50-60

16




Shin-Coronal Imaging Plane

Coronal Imaging Plane
Prescribe plane with line through either
the anterior or posterior tibial cortex. Scan
Relevant Anatomy both sides from proxial tibial metaphysis to
distal tibial metaphysis.

Tibia

Fibula




Shin-Axial Imaging Planes

Relevant Anatomy

Prox.Tibia|
Metaphysis

Diaphysis

Distal Tibial

Metaphysis T2

% 4 S
P
R (LR B!
"-.r VIR, A0 -
AR
b R AR

Axial Imaging Plane
Prescribe plane through mid tibia.
Scan from proxial tibial metephysis
through distal tibial metaphysis.
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Shin-Sagittal Imaging Plane

Sagittal Imaging Plane
*Prescribe plane perpendicular to coronal imaging
plane (©). Scan through affected side from proxial tibial

Relevant Anatomy metaphysis through distal tibial metaphysis.

Tibia

Fibula




MR Ankle Exam Selection:

» Routine Ankle
Ligament Sprain/Tendon pathoelogy/Tarsal Tunnel/Sinus
Tarsi/Occult fracture
» Ankle Arthroegram
Indications:
» Intra-articular Body, OCD
» AVIN/Osteomylitis Protocol/Post Gadolinium Ankle

Indications:
» Osteomylitis/AVN

**MPORTANT>>*

» Perform FMPSPGR fat saturated pre and post images following
Osteomylitis/AVN protocol (Page ).



Ankle-Routine

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Sag 16-18 256 x 192 | 4/1 400-800 Minimal 16
T1 SE 1

N\[e]f]

FatSat

Sag 16-18 256x192 4/1 >32100]0) 20-40 150 16
FSE-STIR 3

Short 14-16 512 x 256 | 4/1 3000 40 16
AXIS 2

PD FSE

Non

FatSat

Short 14-16 256 x 256 | 4/1 >37210]0]0) 50-60 16
AXIS 2

T2 ESE

FatSat

Long Axis | 14-16 256 x 256 | 3/1 >3210/00) 40-50 16
T2 ESE 3

FatSat




MR Arthrogram Ankle

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex
Sag 16 256 x 192 | 4/1 Z10/052¢10]0) minimal 16
T1 SE 2
FatSat
Sag 18 256x192 4/1 > 210]00) 20-40 150 16
FSE-STIR 3
Short 14 256 x 256 | 4/1 800 min 16
AXis 2
T1 SE
Non
FatSat
Short 14-16 512 x 256 | 4/1 3000 40 16
Axis 2
PD FSE
Non
FatSat
Long Axis | 12 256 x 192 | 3/1 400-800 minimal 16
Tl SE 2
FatSat
Long Axis | 12 256 x 256 | 3/1 >210]0]0) 40-50 16
T2 FSE 3
FatSat




Ankle- AVN/Osteomylltls

Seq. FOV Matrix/ Slice TR Tl Flip ETL BW
Nex

Sag 16-18 256 x 192 | 4/1 400-800 Minimal 16
Tl SE 1

N\[e]f]

FatSat

Sag 16-18 256x192 4/1 >3210]0]0) 20-40 150 16
FSE-STIR 3

Short 14-16 512 x 256 | 4/1 £]0]0]0) 40 16
Axis 2

PD ESE

N\[e]f]

FatSat

Short 14-16 256 x 256 | 4/1 >37240]0]0) 51054]0) 16
AXIS 2

T2 ESE

FatSat

Long Axis | 14-16 256 x 256 | 3/1 >372100]0) 40-50 16
T2 ESE 3

FatSat




Ankle-AVN/Osteomylitis

Seq. FOV Matrix/ Slice TR TE
Nex
Sag 16-18 256 x 192 4/1 400-800 Minimal 16
T4 SE 1
Non FatSat
Sag 16-18 256x192 4/1 >3210]0]0) 2A0110) 150 16
FSE-STIR 3
Short Axis 14-16 512 x 256 4/1 ]0]0)0) 40 16
PD ESE 2
Non FatSat
Short Axis 14-16 256 x 256 4/1 >3210]0)0) 50-60 16
T2 FSE 2
FatSat
Long Axis 14-16 256 x 256 3/1 >3210]0)0) 40-50 16
T2 FSE 3
FatSat
Axial/Cor 14-16 256 x 192 3/.5 510) 5) 30-40 16
FMPSPGR
FatSat
(Pre 1
Plane,
Post 3
Planes)




Ankle-Axial Imaging Plane

Relevant Anatomy

”aﬂ\

Black band is plan{ar fascia

Axial Imaging Plane
Prescribe plane parallel to axis of calcaneus.
Scan ankle from distal tibia through subcutaneous
soft tissues (include plantar fascia).




Ankle-Coeronal Imaging Plane

Coronal Imaging Plane
Prescribe plane perpendicular
to axial imaging plane. Scan ankle
from calcaneus through metatarsal bases.

Relevant Anatomy

50
o




Ankle-Sagittal lmaging Plane

Sagittal Imaging Plane

Relevant Anatomy Prescribe plane with line bisecting
calcaneus. Scan through entire foot.




MR Foot Exam Selection:

» Routine Foot

Indications:

» Plantar Plate Injury, R/O fracture, Sesamoid Pathoelogy,
Traumatic Lisfranc Injury (non diabetic)

» Osteomylitis Protoecol

Indications:
» Osteomylitis

**IMPORTANT>>*

» Perform EMPSPGR fat saturated pre and post images following
Osteomylitis/AVN protocol (Page ).

» Soft Tissue Mass Protocol

Indications:
» Sofit Tissue Mass/Morton’s Neuroma/Plantar Plate Injury.



Foot-Routine

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Coronal 12 256 x 256 | 3/0.5 400-800 minimal 16
Tl 1

N\[e]f]

FatSat

Coronal 12 256 x 192 | 3/0.5 >3210/0]0) 50-60 16
T2 FSE 2

FatSat

Sag 12-14 256x192 3/0.5 >321010]0) 20-40 150 16
FSE-STIR 3

Sag 12-14 256 x 256 | 3/0.5 400-800 minimal 16
T1 1

Non

FatSat

Axial 12-14 256 x 256 | 3/0.5 >321010]0) 80-90 16
T2 ESE 2

Non

FatSat




Foot-Osteomylitis

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

Long| Axis 12 256 x 256 3/0.5 400-800 minimal 16

T1 1

Non FatSat

Long Axis 12 256 x 192 3/0.5 >320[00) 50-60 16

T2 ESE 2

FatSat

Sag 12-14 256x192 3/0.5 >320[00) 20-40 150 16

FSE-STIR 3

Sag 12-14 256 x 256 3/0.5 400-800 minimal 16

T1 1

Non

FatSat

Short Axis 12-14 256 x 256 3/0.5 >320]0]0) 80-90 16

T2 ESE 2

Non FatSat

Short/Long 12-14 256 x 192 3/.5 510) 5) 30-40 16

FMPSPGR

FatSat

(Pre 1

Plane,

Post 3

Planes)




Foot-Mass/Mortons/Plantar Plate

Seq. FOV Matrix/ Slice TR TE
Nex
Coronal 12 256 x 256 3/0.5 400-800 minimal 16
T 1
Non FatSat
Coronal 12 256 x 192 3/0.5 >3210]0]0) 50-60 16
T2 ESE 2
FatSat
Sag 12-14 256x192 3/0.5 >3210]0]0) 20-40 1510) 16
FSE-STIR 3
Sag 12-14 256 x 256 3/0.5 400-800 minimal 16
T1 1
Non
FatSat
Axial 12-14 256 x 256 3/0.5 >3210]0)0) 80-90 16
T2 FSE 2
Non FatSat
T1 12-14 256x192 4/1 400-800 minimum 16
FatSat 2
Pre 1
plane, Post
All 3 Planes




~00t-Short AXIS Imaging Plar

Phalanges




Foot-LLong Axis Imaging Plane

Relevant Anatomy Long Axis Plane

*Prescribe plane parallel to 2-5 metatarsal
shafts. Scan through entire foot.

Metatarsals




Foot-Sagittall Imaging Plane

Sagittal Imaging Plane
Relevant Anatomy Prescribe plane through 2™ metatarsal.
Scan through entire foot.

\




Foot-Sagittal Imaging Plane

Relevant Anatomy Sagittal Plane
*Prescribe plane perpendicular to coronal

Plane (©). Scan through entire foot.

Metatarsals




Special Cases

» Soft Tissue Mass
» Dynamic Imaging (Osteomylitis and AVN)
» Metal Hardware



MR Soft Tissue Mass

» Place Vitamin E tablet on skin lightly

» Perform reutine Imaging| of the body part
Imaged PLUS Pre-contrast 11l fat saturated
Images in 1 plane (whichever plane mass
pest seen) and Post-gadolinium T1 fat
saturated images in all' three planes.



Example: Soft Tissue Mass Imaging
Perform Routine Imaging for Body
Part Plus:

Seq. FOV Matrix/ Slice TR TE Tl Flip ETL BW
Nex

T1 256x192 4 /1 400-800 minimum 16
FatSat 2

Pre

(1 Plane)

T1 256x192 4 /1 400-800 minimum 16
FatSat 2

Post

(All' 3

Planes)




Dynamic Enhanced Imaging

» Indications:
Avascular Necrosis
Osteomylitis

» Perform routine imaging of the boedy part imaged PLUS
Pre-contrast FMPSPGR fat saturated images in 1 plane
(Whichever plane mass best seen) and Post-gadolinium
Dynamic Enhanced FMPSPGR fat saturated images in all
three planes.

» Directions:
Obtain Pre-Contrast FMPSPGR (lbest plane)
Hook up leng tubing and inject, followed by saline boelus
Obtain Post-Contrast FMPSPGR (lbest plane) for 4 runs
Obtain Post-Contrast FMPSPGR in other two planes



Seq.

AVN/Osteomylitis Protocol
Perform Routine Imaging for Body
Part Plus:

FOV

Matrix/ Slice

Nex

TR

TE

Tl

Flip

ETL

BW

FMPSPGR
FatSat
Pre

(1 Plane)

256 x 192

3/.5

50

30-40

16

DYNAMIC
FMPSPGR

FatSat
Post

(All' 3
Planes)

256 x 192

3/.5

50

30-40

16




Metal Hardware Imaging

» Suggestions to decrease artifact
Decrease Bandwidth
Swap Phase and Freguency.
Lower TE
STIR Instead of T2 FSE images

DO NOT remove fat sat unless discussed with
performing radiologist



	MSK MRI PROTOCOLS�0.7T – 1.5T�
	Contents
	STIR: Optimal TI for Different Field Strengths
	UPPER EXTREMITY
	MR SC Joint Exam Selection
	Routine SC Joint
	SC Joint-Axial Imaging Plane
	SC Joint-Sagittal Imaging Plane
	SC Joint-Coronal Imaging Plane
	MR Shoulder Exam Selection:
	Shoulder-Routine
	MR Arthrogram Shoulder
	Shoulder-Pointer Axial Imaging Plane
	Shoulder-Axial Imaging Plane
	Shoulder-Coronal Imaging Plane
	Shoulder-Sagittal Imaging Plane
	ABER Imaging Plane
	ABER Imaging Plane
	Pectoralis Major Exam Selection
	MR Pectoralis Major
	Pectoralis-Axial Imaging Plane
	Pectoralis-Coronal Imaging Plane
	Pectoralis-Sagittal Imaging Plane
	MR Elbow Exam Selection:
	Elbow-Routine
	MR Arthrogram Elbow
	Elbow-Axial Imaging Plane
	Elbow-Coronal Imaging Plane
	Elbow-Sagittal Imaging Plane
	MR Wrist Exam Selection:
	Wrist-Routine
	MR Arthrogram Wrist
	Wrist-Axial Imaging Plane
	Wrist-Coronal Imaging Plane
	Wrist-Sagittal Imaging Plane
	MR Thumb Exam Selection:
	Routine Thumb
	Thumb-Axial Imaging Plane
	Thumb-Coronal Imaging Plane
	Thumb-Sagittal Imaging Plane
	MR Finger Exam Selection:
	Finger-Routine
	Finger-Axial Imaging Plane
	Finger-Coronal Imaging Plane
	Finger-Sagittal Imaging Plane
	LOWER EXTREMITY
	MR Hip Exam Selection: �(Unilateral Pathology)�(See MR Bony Pelvis/Thigh for Bilateral/Diffuse MSK Pelvis Pathology)
	Routine Hip
	MR Arthrogram Hip
	Hip-Axial Imaging Plane
	Hip-Coronal Imaging Plane
	Hip-Sagittal Imaging Plane
	Axial Oblique Imaging Plane�(For Femoracetabular Impingement Patients Only)
	MR Bony Pelvis Exam Selection: 
	Bony Pelvis-Osteomyelitis/AVN
	Bony Pelvis-R/O Mets
	Bony Pelvis-Axial Imaging Plane
	Bony Pelvis-Coronal Imaging Plane
	Bony Pelvis-Sagittal Imaging Plane
	MR Thigh Exam Selection: 
	Thigh-Routine
	Athletic Pubalgia Exam Selection
	Athletic Pubalgia
	Axial Imaging Plane
	Coronal Imaging Plane
	Sagittal Imaging Plane
	Axial Oblique Imaging Plane
	MR Knee Exam Selection: 
	Knee-Routine
	MR Arthrogram Knee
	Knee-Indirect Arthrogram
	Knee-Axial Imaging Plane
	Knee-Coronal Imaging
	Knee-Sagittal Imaging Plane
	MR Lower Extremity/Shin Exam Selection: 
	Lower Extremity/Shin Area
	Shin-Coronal Imaging Plane
	Shin-Axial Imaging Planes
	Shin-Sagittal Imaging Plane
	MR Ankle Exam Selection: 
	Ankle-Routine
	MR Arthrogram Ankle
	Ankle-AVN/Osteomylitis
	Ankle-AVN/Osteomylitis
	Ankle-Axial Imaging Plane
	Ankle-Coronal Imaging Plane
	Ankle-Sagittal Imaging Plane
	MR Foot Exam Selection:
	Foot-Routine
	Foot-Osteomylitis
	Foot-Mass/Mortons/Plantar Plate
	Foot-Short Axis Imaging Plane
	Foot-Long Axis Imaging Plane
	Foot-Sagittal Imaging Plane
	Foot-Sagittal Imaging Plane
	Special Cases
	MR Soft Tissue Mass
	Example: Soft Tissue Mass Imaging�Perform Routine Imaging for Body Part Plus:
	Dynamic Enhanced Imaging�
	AVN/Osteomylitis Protocol� Perform Routine Imaging for Body Part Plus:
	Metal Hardware Imaging

