Radiographic Manifestations of Rheumatic Diseases

How to approach reading joint radiographs:  osteoarthritis is a stress to bone under damaged cartilage – this will result in sclerotic bone under the point of maximal stress (usually the weight bearing spot).  Sclerotic bone is dense (white), and may lead to spur formation.  On the other end of the spectrum rheumatoid arthritis involves inflammatory pannus – that dissolves bone – resulting in osteopenia (washed out bone) and erosions. 

In order to read x-rays you must determine 3 factors:

1. is there joint space narrowing, 
2. is the affected bone is sclerotic or osteopenic,
3. does the pattern of damage fit a characteristic joint distribution of an arthritic disease
Listed below are the key radiographic findings for a variety of common and rare diseases. In the left hand column you will find diagnosis and joints that are commonly involved.  The right hand column lists typical radiographic findings. See the associated power point sets (Radiologic Findings in Arthritis - Slides part 1 and 2) that illustrate key findings
Key:

DIP, PIP and MCP = Distal/proximal interphalangeal joints, Metacarpal phalangeal joints

CMC = carpal metacarpal joints 

C-Sp, T-Sp, L-Sp = Cervical, Thoracic and Lumbar spine     

SI = Sacroiliac joint
MTP = metatarsal phalangeal joints
	Osteoarthritis 

   DIP, PIP, 1st CMC

   C-Sp, L-Sp

   Hip, Knee, MTP
	    joint space narrowing (asymmetrical)

   sclerotic bone, osteophytes (spurs)

   subchondral cysts (cysts in areas of stressed bone)

   Narrowed discs – lower Cspine and Lspine

   spinal osteophytes – horizontal direction (parrot beak)



	
	

	Rheumatoid Arthritis
   PIP, MCP, Wrist, Elbow,   

          Shoulder

   C-Sp

   Hip, Knee, Ankle, MTP
	   soft tissue swelling

   juxtaarticular osteopenia (thinning bone near joints)

   joint space narrowing (symmetrical)

   bony erosions at margin of finger joints

   deformity, ulnar drift of fingers

   End stage ankylosis – fusion wrists



	
	

	
	

	Spondyloarthropathy


	

	Ankylosing Spondylitis 
   Spine

   SI

   Hip, Knee, Heel
	Sacroiliitis –irregularity lower third of SI, later fusion

Syndesmophytes = delicate calcifications running along    edges of discs

             - early changes = shiny corners, squaring

             - late findings = bamboo spine

             - marginal syndesmophytes (fine, close to disk)

             - cervical spine fractures due to brittle bone

X-ray changes progress upwards over time from pelvic up to cervical area

	
	

	Reactive arthritis
   Spinal

   SI

   Hip, Knee, Ankle, MTP

   DIP

 
	Peripheral joints - joint space narrowing, erosions

Spinal involvement similar to Ank Spond except

    syndesmophytes are less precise, thicker, irregular           

    distribution (asymmetrical, nonmarginal, skipping)

Unique DIP destruction can be seen

	
	

	Psoriatic arthritis 
	Peripheral arthritis can be in Rheumatoid pattern

Except for unusual DIP destruction (pencil-in-cup)

Spinal involvement similar to Reactive arthritis

	
	

	Inflammatory Bowel 
	Ankylosing spondylitis pattern of spine and SI

Occasional nondestructive swelling large joints

	
	


	Crystal


	

	Gout
     Hand, Elbow
    MTP, Ankle, Knee

   
	Soft tissue swelling

Erosions – may be very large and destructive – with “overhanging edges”
Osteosclerosis

Tophi – faint soft tissue calcification

	
	

	CPPD 

  Wrist

   Knee
	Chondrocalcinosis – calcification on cartilage surface of knee, triangular ligament of wrist (by ulnar styloid, hip, humeral head, pubic symphysis

   


Endocrine Arthropathy

	Hyperparathyroid -
	osteitis fibrosa cystica

   subperiosteal bone resorption

         -radial aspect of phalanges

         -loss of terminal tufts of phalanges

         -resorption distal clavicle, SI joint

         -skull – salt and pepper calcifications

   brown tumors - expansile, trabeculated cysts

· fibrotic tissue and fibrosis

   rugger jersey spine – stripes of calcification in vertebrae

   CPPD

	
	

	Hypoparathyroidism -
	short 4th metacarpal

   periostitis – elevation of periostium

	
	

	Hyperthyroid -
	thyroid acropachy (Graves)

         periostitis of digits – thick, clubbing

   osteoporosis

	
	

	Hypothyroid -
	myxedematous arthropathy

         viscous synovial fluid

         CPPD

	
	

	Cushings -
	Diffuse osteoporosis

	
	

	Acromegaly -
	cartilage and bone hypertrophy

         excess soft tissue – heel pad > 23 mm

         joint space widening

         spading of distal tufts of phalanges

         thickening of shaft of phalanges

         CPPD

         early OA

skull – prominent supraorbital ridge

         large frontal sinus

	
	

	Osteoporosis -
	codfish spine

   Schmorls nodes – small collapse of vertebral endplates

	
	

	Rickets -
	wide demineralized growth plates

   bowing of long bones, saber shins


Infiltrative and Metabolic

	Hemochromatosis -
	sclerosis, cysts, narrowing of:

         2nd and 3rd MCPs (Nixon’s victory sign)
         DIP, PIP, Shoulder, Heel, Knee, Ankle

   CPPD

	
	

	Amyloid -
	lytic bony lesions

   shoulder pad sign – soft tissue thickening

   RA like joints

	
	

	Sarcoid -
	bony lesions hands and feet

   cortical defects, cysts, erosions

   loss of terminal tufts of finger tips

   RA like joints

	
	

	Ochronosis -
	homogentisic acid

   hyperpigmented soft tissue

   calcified degenerative discs

	
	

	Pagets -
	osteoblastic and lytic lesions

   coarse trabeculae, thick cortex

   bowing long bones

   picture frame vertebrae

   skull – early – osteoporosis circumscripta

                           frontal/occipital patches osteopenia

             - late – cotton wool – sclerotic patches

                         thickened vault

	
	

	Hypertrophic (pulmonary)

  Osteoarthropathy -
	painful periostitis long bones

   periostial elevation in layers – onion skin 

   positive uptake periostium on bone scan

   associated with pulmonary tumors

	
	

	Avascular necrosis -
	bone infarct – associated with steroids, SLE, ETOH

   hip, shoulder, tibia, navicular (wrist)

   frequently multiple joints – Dx with MRI

   X-ray – I:  normal, II: patchy sclerosis, III: crescent sign,

              IV:  destruction


Hematologic
	Hemophilia -
	epiphyseal widening/ballooning

   subchondral cysts

   osteophytes, joint space narrowing

   wide intracondylar notch of knee

	
	

	Thalassemia -
	marrow expansion – coarse trabeculae

                                  Thin cortex

   skull – hair on end

	
	

	Sickle cell -
	marrow expansion

   vertebrae – thickened vertical trabeculae

                       Central cuplike indentation

   skull – thickened, patchy osteosclerotic/penic

   bone infarcts, AVN

   osteomyelitis – staph, salmonella


Vertebral
	Spondylosis -
	nonspecific term for degenerative disk disease



	Spondylolysis -
	A lytic defect (lysis) of bony vertebral lamina (occurs 

   developmentally around age 3)

   lysis causes a “collar on Scotty dog” on oblique view

	Spondylolisthesis -
	anterior slipping (listing) of vertebral body due to 

   spondylolysis –separation of body from posterior         

   elements. Slippage amount: grade I:  0-30%, 

   grade II:  30- 60%, grade III:  >60%

	Spinal stenosis -
	Degeneration and facet spurs narrow canal, occasional is a  

   congenital finding

	OPLL -
	ossification of posterior longitudinal ligament

   can lead to impingement of spinal cord – Csp > Lsp

	DISH -
	diffuse ideopathic skeletal hyperostosis

   large “candle wax drippings” - osteophytes over anterior   

   and lateral edges of normal discs

usually asymptomatic – but may have pain from

   periostitis of ligament insertions in pelvis and heel

	Neoplasms -
	vertebral bodies

   metastatic –common with breast, prostate, lung

   multiple myeloma

   destroys vertebrae and spares discs

	Infections -
	destroys discs and adjacent vertebrae

   often afebrile, subacute

   bacterial, TB, Cocci, Brucella, Syphilis
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