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Red (Hematopoletic) T1-WI
T1 = muscle (except in neonates)
T2 > muscle & <fat

Yellow (Fatty) o
short T1 & long T2 IR
Isointense to sub-Q fat (< T2) ToWi ' \

Sl reflects underlying composition
FAT H20 PROTEIN

Red(Hematopoietic) 40% 40% 20%
Yellow(Fatty) 80% 15% 5%



Fluid Sensitive Chemical-Shift

Sequences maging (opposed
STIR (short tau nhased)
Inversion recovery) DWI (Diffusion
spectral fat
suppression MR spectroscopy
T1-weighted
CSE



=Sorne Marrow

Nonspecific response to injury or Xs stress

Patho-physiology (ECF)
hypervascularity & hyperprefusion (hyperemia)
iInflammatory infiltrate  resorption
granulation (fibrovascular) tissue
Adaptive/Reactive  biomechanical (Wolfs Law)

Patho-etiology (# of causes are legion)
Sl varies with amount of extracellular H,0

Enhancement with contrast irrespective of
etiology



MARROW EDEMA DDA

ARTIFACTUAL

TRAUMATIC

Acute
Chronic

BIOMECHANICAL

CONGENITAL/
DEVELOMENTAL

VASCULAR

NEOPLASTIC
INFLAMMATORY
NEUROPATHIC
METABOLIC
DEGENERATIVE
ATROGENIC
DIOPATHIC




OCCULT INJURIES

e Acute history of trauma
— significant signs & symptoms
— high index of suspicion
« Radiography
— negative or indeterminate
e more sensitive techniques for FX detection

— bone scintigraphy (FNs in elderly (< 72 hrs)
— MR (equisensitive & more specific than BS)






TALUS FXs









TALUS Lateral Process FX



CONTUSIONS



Patellar Dislocation



Snearly WN, Kaplan PA, Dussault RG. Lateral-compartment bone contusions in
adolescents with intact anterior cruciate ligaments. Radiology. 1996 Jan;198(1):205-8.






ATFL sprain with contusion



LOWER EXTREMITY
BIOMECHANICS: Walking



LOWER EXTREMITY
BIOMECHANICS: Walking









STRESS RXN/FX SPECTRUM



Fatigue FXxs:
Predisposing Conditions



Bone

Courtesy of Mark Schweitzer



Insufficiency Fxs:
Predisposing Conditions






Supra-acetabular Insufficiency Fx




Stress Fracture: Proximal Femur



C

C



Supracetabular Insufficiency
FX






PELVIS: Insufficiency FXs
























Fibula Stress FX















Cuboid FX



Friedberg ’s Infraction



Sesamoid
heaction



LE Stress FX locations



EXERCISE INDUCED BME



ALTERED WEIGHT BEARING



Osteltis Pubis: Post Partum



Sl joint Instability: Post  Partum
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DEVELOPMENTAL:
TARSAL COALITIONS



Middle TC joint coalition: Pediatric









Middle TC joint
coalition: Adult



CN Joint Coalltlon: Acdult



CN Joint Coalition: Adult



“As to diseases make a habit of two things
... To help, or at least to do no harm”

Hippocrates

“As to diagnostic images, make a habit of two things ...

To recognize disease, or at least to know your normal
variants”

Jack P. Lawson, M.D.



ANATOMIC VARIANTS



Bipartite Patella



Bipartite Patella



Patella:
Dorsal Defect



Os Subfibulare















SYMPTOMATIC VARIANTS:
Accessory Navicular



Os Trigonum Syndrome



Os Trigonum

PTFL
attachment



Os Trigonum Syndrome






VASCULAR



Immobilization: POST CAST BME



DISUSE: Diffuse Pattern



DISUSE: Round Pattern



DISUSE OSTEOPOROSIS



DISUSE OSTEOPOROSIS



Osteonecrosis



OSTEONECROSIS



Early Osteonecrosis : BME



| ate Osteonecrosis



SICKLE CELL ANEMIA: ACUTE INFARCT



Mature Infarct



Hip AVN

Koo KH, Ahn IO, Kim R, Song HR, Jeong ST, Na JB, Kim YS, Cho SH. Bone marrow
edema and associated pain in early stage osteonecrosis of the femoral head: prospective
study with serial MR images. Radiology. 1999 Dec;213(3):715-22.












TRANSIENT OSTEOPOROSIS
(BME) OF THE HIP









Femoral Head BME:
Predictive Value of MR



Femoral Head BME:
Predictive Value of MR



Hip « BME without FX line

Knee absence of an overt
Talus acute trauma

Cuboid * May be migratory
Navicular  May be ray pattern
Metatarsals e Conservative TX

Wilson AJ, Murphy WA, Hardy DC, Totty WG. Transient osteoporosis:
transient bone marrow edema? Radiology. 1988 Jun;167(3):757-60.



INFLAMMATORY



KNEE: Septic Arthritis



Ankylosing Spondylitits



INFLAMMATORY ARTHROPATHY



Reactive Arthritis (Reilter Disease/)



Recalcitrant Plantar Fascitis



Tao=35T0 pueo=0E0



DEGENERATIVE



Geodes: Pathoetiology






Knee Osteoarthritis

Felson DT, Chaisson CE, Hill CL, Totterman SM, Gale ME, Skinner KM, Kazis L,
Gale DR. The association of bone marrow lesions with pain in knee
osteoarthritis. Ann Intern Med. 2001 Apr 3;134(7):541-9.

Hill CL, Gale DG, Chaisson CE, Skinner K, Kazis L, Gale ME, Felson DT. Knee
effusions, popliteal cysts, and synovial thickening: association with knee pain in
osteoarthritis. J Rheumatol. 2001 Jun;28(6):1330-7.



Subtalar OA



ANKLE: Severe OA



Knee: Treatable Chondral Injuries

Rubin DA, Harner CD, Costello, JM. Treatable Chondral Injuries in the Knee: Frequency of
Associated Focal Subchondral Edema. AJR 2000;174:1099-1106



OCD: Instability



OCD: Instability



METABOLIC



Hematopoietic Marrow



Sickle Cell Anemia: Hematopoietic Marrow



METABOLIC: Paget Disease



ASOUN






PAGET DISEASE



NEOPLASTIC



NEOPLASTIC



CHONDROBLASTOMA






Osteoid Osteoma



NEUROPATHIC



NEUROPATHIC



NEUROPATHIC



OSTEOMYELITIS



IATROGENIC



Radiotherapy



Subtendinous BME






Subtendinous BME
of the Ankle

Morrison WB, Carrino JA, Schweitzer ME, Sanders TG, Raiken DP, Johnson CE. Subtendinous
Bone Marrow Edema Patterns on MR Images of the Ankle: Association with Symptoms and
Tendinopathy. AJR 2001;176:1149-1154



PTT
Dysfunction



Marrow Disease Simulators



Radiotherapy Left hemipelvis



CONCLUSION



