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Outline

• Osteomyelitis versus neuropathic 
osteoarthropathy

• “Cyst” at imaging

Osteomyelitis: adult

T2w: High Signal

Soft tissue ulcer?

T1w Signal

Reactive EdemaOsteomyelitis

NoYes

Normal (probably)

Normal

NoneHigh

Normal
Low

IV Contrast: delineates abscess and sinus tracks

*In the absence of 
ulcer, surgery, or 
penetrating injury, 
osteomyelitis of 

foot is rare

T1w

T2w + FS

Osteomyelitis: 5th metatarsal

T2w + FST1w Gado

Reactive Edema

T2w + fat satT1w
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Osteomyelitis: femur

T2w + FST1w

Gado

Sinus 
track

Osteomyelitis

T1w T2w

Gado

Neuropathic Foot

T2w + FST1w Gado

Neuropathic Foot

• Loss of proprioception and deep sensation

• Relaxation, hypotonia

• Recurrent injury

• Malalignment

• Joint destruction and disorganization

• Location: determined by disease
– Diabetes: lower extremity, esp. midfoot

– Syrinx: upper extremity, spine

Neuropathic Foot

• Bone marrow edema:
– High T2w

– T1w: variable, often normal 

• No adjacent ulcer

• Multiple joints: esp. midfoot
– Osteomyelitis: 5th MT > 1st MT > calcaneus

• Subluxation

Radiology 2002; 224:649

Neuropathic Foot
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Outline

• Osteomyelitis versus neuropathic 
osteoarthropathy

• “Cyst” at imaging

Axial T2wSagittal T1w Sagittal T2w

Synovial Sarcoma

Teaching Point:
All that is bright on T2w is not a cyst

“Cyst” on non-contrast MRI or US

Multilocular?
• Ganglion
• Paralabral cyst
• Parameniscal cyst

Location of Bursa?

Dark Rim Sign?

History: Infection?• Abscess

• Anatomic bursa
• Adventitious bursa

• History of trauma or 
surgery

• Hematoma/Seroma

• Myxoid tumor
• Synovial Sarcoma

Yes

No

No

No

No

Yes

Yes

Yes

“Cyst” on non-contrast MRI or US

History: Infection?• Abscess
Yes

Abscess

T1w fat sat post-gado

*Note soft tissue 
edema and 

enhancement

“Cyst” on non-contrast MRI or US

Multilocular?
• Ganglion
• Paralabral cyst
• Parameniscal cyst

History: Infection?• Abscess
Yes

No
Yes
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Ganglion: dorsal wrist

Axial T1w Axial T2w

Coronal T2w

Teaching Point:
1) Multilocular

2) Non-compressible
3) No mass

4) Characteristic 
locations (volar wrist 

69%, dorsal 31%)

*Zhang A et al: J 
Ultrasound Med 2019; 

38:2155.

Ganglion: gastrocnemius

Femur

Teaching Point:
1) Multilocular, 2)  Non-compressible, 

3) Characteristic locations (gastrocnemius, cruciate, Hoffa)

Medial Meniscus: tear and parameniscal cyst

Femur
Tibia

Teaching Point:
1) Multilocular

2) Non-compressible
3) Associated horizontal 

meniscal tear

“Cyst” on non-contrast MRI or US

Multilocular?
• Ganglion
• Paralabral cyst
• Parameniscal cyst

Location of Bursa?

History: Infection?• Abscess

• Anatomic bursa
• Adventitious bursa

Yes

No

No

Yes

Yes

• Inflammatory
 Trauma
 Rheumatoid
 TB, fungal

• Proliferative
 PVNS
 Synovial chondromatosis
 Amyloid

Differential 
Diagnosis

Knee Bursae

Baker 
Cyst

*Suprapatellar 
Recess

Prepatellar 
Bursa

Deep 
Infrapatellar 

Bursa

Superficial 
Infrapatellar 

Bursa

Pes 
Anserinus 

Bursa

Semimembranosus
-Tibial Collateral 
Ligament Bursa

Ruangchaijatuporn T et al: Skeletal Radiol 2017;46:445.

Axial T2w  T1w post-IV gado

Bursitis: pes anserinus

*
* *

*
Tibia

Teaching Point:
1) Characteristic location deep to pes anserinus

2) Often complex with synovial hypertrophy

* = pes anserinus tendons
Sartorius, Gracilis, 
Semitendinosus
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Adventitious Bursa

Axial T2wAxial T1w Axial post-gado

Baker Cyst

Teaching Point:
1) Must see characteristic “neck” between 
semimembranosus and medial gastrocnemius

MG

SM

MG

Ward E et al: AJR 2001;176:373.

Liposarcoma: myxoid/round cell

MG

MG

Teaching Point:
No “neck” = not a Baker cyst!

“Cyst” on non-contrast MRI or US

Multilocular?
• Ganglion
• Paralabral cyst
• Parameniscal cyst

Location of Bursa?

Dark Rim Sign?

History: Infection?• Abscess

• Anatomic bursa
• Adventitious bursa

• History of trauma or 
surgery

• Hematoma/Seroma

Yes

No

No

No

Yes

Yes

Yes

Seroma

Axial T1w Axial T2w

Axial T1w fat-sat

T1w FS post contrast

Teaching Point:
1) Low signal rim from hemosiderin

2) High T1w signal on fat-sat with no 
internal enhancement

3) Mural nodules are okay

Lantos JE et al: AJR 2014;202:1297.

“Cyst” on non-contrast MRI or US

Multilocular?
• Ganglion
• Paralabral cyst
• Parameniscal cyst

Location of Bursa?

Dark Rim Sign?

History: Infection?• Abscess

• Anatomic bursa
• Adventitious bursa

• History of trauma or 
surgery

• Hematoma/Seroma

• Myxoid tumor
• Synovial Sarcoma

Yes

No

No

No

No

Yes

Yes

Yes
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Intramuscular Myxoma

post-contrast

T1w T2w

Teaching Point:
1) Low T1 signal and variable enhancement

2) US: increased through transmission
3) Location (thigh)

Liposarcoma: myxoid/round cell

Axial T1w Axial T2w T1w post-gado

Teaching Point:
1) Fat signal <10% of area

2) T1w signal equal to muscle
3) Variable enhancement

*Murphey MD et al: 
Radiographics 2005; 25:1371

T1w T2w

post-contrast

Synovial Sarcoma

post-contrastT1w T2w

Teaching Point:
1) T1w signal not lower 

than muscle
2) Not a bursal location

3) Enhancement and flow

MetastasisSchwannoma

Teaching Point:
1) Increased through-

transmission
2) May appear as a 

complex cyst expect 
for internal flow

Syllabus on line and other educational material:
www.jacobsonmskus.com

Twitter handle: @jjacobsn

Thank you!
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