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Clinical 
ò  Age and Gender 

ò  History and Symptoms 
ò  pain, inflammation, fever 

ò  diabetes, immune status 

ò  Physical Examination 
ò  distribution, swelling, redness, 

tenderness, joint motion, rash, 
iritis, discharges 

ò  Laboratory 
ò  serum markers, WBC, ESR 

ò  joint fluid analysis, culture 

 

Radiography 
 

ò  Skeletal distribution 

ò  Local distribution 
ò  Cartilage spaces 

ò  Erosions 

ò  Soft tissue swelling  

ò  Effusions 

ò  Soft tissue lumps 
ò  Calcifications 



Typical Features 

ò  Juxta-articular erosions and Tophi (lumpy-bumpy): Gout 

ò  Pencil cup deformity:  Psoriatic 

ò  Sausage finger: Psoriatic 

ò  Seagul deformity: Erosive OA 

ò  TFCC calcification and soft tissue calcification: CPPD  

ò  Sarcoid hand / foot: lacy trabecular pattern and granulomas; always look at CXR  

ò  Haemochromatosis (iHC typically  involves 2nd and 3rd MT) 
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FIGURE 12.29 Morphologic features distinguishing the various arthritides in the small joints of the hand. 

Greenspan, Adam. Orthopedic Imaging: a Practical Approach. 
Wolters Kluwer/Lippincott, Williams & Wilkins, 2011. 
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FIGURE 12.25 Radiographic features of arthritides. Summary representation of radiographic features seen in 
the arthritides. Not all of these features are seen in every type of arthritis. 

Summary representation of  radiographic features seen in the arthritides. 
** Not all of  these features are seen in every type of  arthritis.  
 
 

Greenspan, Adam. Orthopedic Imaging: a Practical Approach. Wolters Kluwer/Lippincott, Williams & Wilkins, 2011. 



Modified from Jacobson JA, Girish G, Jiang Y, Resnick D. Radiographic evaluation of  
arthritis: inflammatory conditions. Radiology. 2008;248(2):378-89  



Inflammatory Arthritis 

ò  Uniform joint space loss  
ò  Bone erosions 
ò  Osteopenia 
ò  Soft-tissue swelling 
ò  Proximal distribution & NO bone formation – RA 
ò  Distal distribution & bone proliferation – seronegative 

spondyloarthropathy 
ò  psoriatic arthritis 
ò  reactive arthritis (Reiter’s) 
ò  ankylosing spondylitis  



Degenerative Arthritis 

ò  Joint space narrowing – non-uniform  
ò  Osteophytes 
ò  Bone sclerosis  
ò  Subchondral cysts 
ò  Absence of  inflammatory features – eg erosions 

ò  Typical osteoarthritis 

ò  Atypical OA  
ò  crystal deposition 

ò  neuropathic joint 

ò  hemophilia  

ò  trauma 



Comparison 

Degenerative Inflammatory 

•  Joint space narrowing – asymmetric 
•  Osteophytes 
•  Sclerosis 
•  Subchondral cysts / geodes 
 
 

•  Joint space narrowing – uniform 
•  Bone erosions 

•  Early discontinuities of  the 
thin, white, subchondral bone 
plate,  

•  joint margins  
•  Osteopenia 
•  Soft tissue swelling 

** Start with joint space narrowing of  extremities 
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FIGURE 14.1 Inflammatory arthritides. Highlights of the morphology and distribution of arthritic lesions in the 
inflammatory arthritides. 

Rheumatoid Factors 

Rheumatoid factors, so widely used by clinicians, are antigamma-globulin antibodies that are elaborated in part 
by rheumatoid synovium. Rheumatoid factors in synovial fluid are either of the immunoglobulin G (IgG) or of 
the immunoglobulin M (IgM) variety. They combine with their antigens (IgG) to form immune complexes. 
These complexes activate the complement system, which releases mediators responsive for producing 
inflammation within the joint structures. Because rheumatoid factors can be found in the joint fluids of 
patients with nonrheumatoid disorders, their presence alone is not diagnostic of rheumatoid arthritis. 
However, finding high titers of these factors in a joint effusion strongly suggests the diagnosis of rheumatoid 
arthritis. Early in the course of disease, rheumatoid factors may be demonstrated in the synovial fluid before 
they are positive in the serum, allowing early diagnosis. 

Rheumatoid factors participate in the pathogenesis of rheumatoid arthritis through the formation of local and 
circulating antigen-antibody complexes. In synovial fluid, IgM and IgG rheumatoid factors can combine with 
antigen (IgG) to form immune complexes. The complement system is activated, resulting in the attraction of 
polymorphonuclear leukocytes into the joint space. Discharge of their hydrolytic enzymes causes the 
destruction of joint tissues. The process initiating these events is as yet unknown. Rheumatoid factors are not, 
however, absolutely diagnostic of rheumatoid arthritis and are found in the synovial fluid and serum in 
approximately 70% to 80% of patients with a clinical diagnosis of rheu-matoid arthritis. In rheumatoid arthritis 
of recent onset, the test for rheumatoid factors initially may be negative in serum or synovial fluid but later 
may become positive. Patients who are seropositive at the onset of their disease will often sustain persistent 
disease activity and disability. Patients with rheumatoid arthritis with subcutaneous nodules almost always will 
have positive agglutination tests, generally in high titer. 

Imaging Features 



Rheumatoid Arthritis 

ò  Osteopenia 

ò  Uniform joint space loss 

ò  Bone erosions 

ò  Soft-tissue swelling  

ò  Proximal distribution 

ò  Lack of  bone proliferation 

ò  Chronic inflammation 

ò  joint subluxation 

ò  subchondral cysts 

ò  metacarpophalangeal, proximal 
interphalangeal 

ò  midcarpal, radiocarpal 

ò  distal radioulnar joints, 

ò  ulnar styloid process 

ò  Feet à metatarsophalangeal, 
proximal interphalangeal and 
intertarsal joints, and such 
involvement  

ò  lateral aspect of  the fifth metatarsal 
head - early 

ò  retrocalcaneal bursa 



1.  periarticular 
osteoporosis 

2.  joint space narrowing 

3.  marginal erosions 

4.  boutonniere deformity 

5.  swan-neck deformity 

6.  subluxation and 
dislocation 

7.  soft tissue swelling 
(symmetric, fusiform) 
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is commonly bilateral and nearly sym-
metric in distribution (Fig 9). It is im-
portant to closely evaluate the lateral
aspect of the fifth metatarsal head, be-
cause this is often the first site of a bone
erosion in the foot and, at times, such
involvement occurs prior to hand or
wrist involvement (Fig 10). Because
rheumatoid arthritis is a disease that
affects synovium diffusely, other sites of
involvement include tendon sheaths and

bursae such as the retrocalcaneal bursa.
Loss of the normal radiolucent triangle
between the posterosuperior margin of
the calcaneus and the adjacent Achilles
tendon suggests the presence of bursal
fluid, with subjacent calcaneal erosions
indicating inflammation (Fig 11).

Other peripheral joints may also be
involved in rheumatoid arthritis, with
similar findings. Joint involvement in-
cludes the knees (Fig 12), the hips

(Fig 13), and the sacroiliac and glenohu-
meral joints, with involvement of the
last of these often associated with a
high-riding humeral head related to a
large rotator cuff tear. Spinal involve-
ment is also possible. At the C1-C2 ar-
ticulation, the odontoid process may be
eroded, and the anterior atlantodens in-
terval may be abnormally widened (!3
mm in adults), especially with neck flex-
ion (Fig 14) (5).

Figure 3

Figure 3: (a) Illustration of synovial joint shows joint fluid (f) and articular cartilage (c). (b) Illustration and (c) radiograph show inflammatory arthritis, synovitis, and
pannus (P) causing cartilage destruction. Marginal erosions (arrows) are seen where subchondral bone plate is exposed to intraarticular synovitis. f " Fluid.

Figure 4

Figure 4: Osteoarthritis. Posteroanterior radio-
graph shows interphalangeal joint space narrow-
ing, subchondral sclerosis, and osteophyte forma-
tion (arrows).

Figure 5

Figure 5: Septic arthritis.
(a) Posteroanterior and
(b) oblique radiographs show joint
space narrowing (arrows), os-
teopenia, soft-tissue swelling, and
a bone erosion (arrowhead).
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Inflammatory arthritis, synovitis, and pannus (P) à cartilage destruction.  
Marginal erosions (arrows) - subchondral bone plate at bare area is 
exposed to intraarticular synovitis.  



Rheumatoid Arthritis 

ò  knees  

ò  hips  

ò  sacroiliac 

ò  shoulder – RCT tear à high-riding humeral head 

ò  spine - C1-C2;  

ò  erosion of  odontoid process  

ò  widening of  anterior atlantodens interval ( 3 mm in 
adults) 



192 Radiographic Changes Observed in a Specif ic Articular Disease

THE SPINE

The thoracic and lumbar areas of the spine are usually not significantly involved in rheumatoid 
arthritis. However the cervical spine is involved in approximately 50 percent of individuals with 
rheumatoid arthritis. The most common abnormality seen in the cervical spine is atlantoaxial 
 disease. The most frequent radiographic finding is laxity of the transverse ligament that holds the 
odontoid to the atlas. This laxity becomes apparent in the flexed lateral view of the cervical spine; 
unless the radiograph is taken in this position, this abnormality will be missed (Fig. 9-33). If every 
patient with rheumatoid arthritis had the cervical spine radiographed in a flexed position, 33  percent 
would demonstrate this abnormality. This laxity may become so severe as to require posterior fusion. 
It is believed that a gap of 8 mm or more between the odontoid and atlas requires surgical interven-
tion (Fig. 9-34).

A B

FIGURE 9-33. Lateral views of the C1-C2 area in patient with rheumatoid arthritis. A, Film was obtained 
in neutral position and shows no significant abnormality. B, Film taken with the neck in a flexed position 
demonstrates increased distance between the atlas and odontoid (arrows). This demonstrates nicely the lax-
ity of the transverse ligament.

A, neutral position. B, flexed position shows widening of  anterior 
atlantodens interval due to laxity of  the transverse ligament.  
 



(Fig 6). The Phemister triad describes
these findings classically seen in tuber-
culous arthritis: juxtaarticular osteope-
nia, peripheral bone erosions, and grad-
ual narrowing of the joint space (2).

Rheumatoid Arthritis
If joint space narrowing and other ra-
diographic findings of inflammatory ar-
thritis involve multiple joints, a systemic
arthritis must be considered. The next
step in the algorithm is evaluation of the
hands and feet. Proximal distribution at
these sites and lack of bone prolifera-
tion suggest the diagnosis of rheumatoid
arthritis. Rheumatoid arthritis is most
common in women aged 30–60 years.
Serologic markers such as rheumatoid
factor and antibodies to cyclic citrulli-
nated peptide are important indicators
of rheumatoid arthritis (3,4).

The radiographic features of rheu-
matoid arthritis are those of joint in-
flammation and include periarticular
osteopenia, uniform joint space loss,
bone erosions, and soft-tissue swelling
(Fig 7). Because of the chronic nature of
the inflammation, additional findings
such as joint subluxation and subchon-
dral cysts may also be evident. Although
the radiographic findings are not spe-
cific for one condition, the proximal dis-
tribution of joint involvement in the
hands and feet and the lack of bone
proliferation suggest rheumatoid arthri-
tis.

In the hands, target sites of rheu-
matoid arthritis include the metacar-
pophalangeal, proximal interphalan-
geal, midcarpal, radiocarpal, and dis-
tal radioulnar joints, with predilection
for the ulnar styloid process (Figs 7,
8). Involvement is usually bilateral and
fairly symmetric, although isolated
carpal joint involvement may occur.
Ulnar deviation occurs at the metacar-
pophalangeal joints. Hyperextension
at the proximal interphalangeal joints
with flexion at the distal interphalan-
geal joints results in a swan neck de-
formity, while flexion at the proximal
interphalangeal joint and hyperexten-
sion at the distal interphalangeal joint
results in a boutonnière deformity. It
is important to profile the bone corti-
ces with multiple radiographic views

to identify cortical discontinuity. If a
round subchondral lucency does not
interrupt the bone surface, possibili-
ties include a subchondral cyst or an
erosion viewed en face.

In the feet, target sites of rheuma-
toid arthritis include the metatarsopha-
langeal, proximal interphalangeal (in-
cluding the first interphalangeal), and
intertarsal joints, and such involvement

Figure 1

Figure 1: Flow chart shows approach to radiographic evaluation of arthritis. Algorithm begins with joint
space narrowing and initially uses differentiation between inflammatory and degenerative findings to reach the
final diagnosis.

Figure 2

Figure 2: (a, b) Posteroanterior wrist radiographs show discontinuity of bone cortex representing erosion
(arrow) with development of osteopenia. Note progression of disease from a to b.
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Early inflammatory arthritis 
•  Discontinuities of  the thin, white, subchondral bone plate 
•  Arrow – bone erosion; marginal (margins of  inflammed synovium) 
•  Osteopenia 



Modified from Jacobson JA, Girish G, Jiang Y, Resnick D. Radiographic evaluation of  
arthritis: inflammatory conditions. Radiology. 2008;248(2):378-89  



Septic Arthritis 
ò  joint space narrowing  

ò  osteopenia 

ò  soft-tissue swelling 

ò  bone erosion 

is commonly bilateral and nearly sym-
metric in distribution (Fig 9). It is im-
portant to closely evaluate the lateral
aspect of the fifth metatarsal head, be-
cause this is often the first site of a bone
erosion in the foot and, at times, such
involvement occurs prior to hand or
wrist involvement (Fig 10). Because
rheumatoid arthritis is a disease that
affects synovium diffusely, other sites of
involvement include tendon sheaths and

bursae such as the retrocalcaneal bursa.
Loss of the normal radiolucent triangle
between the posterosuperior margin of
the calcaneus and the adjacent Achilles
tendon suggests the presence of bursal
fluid, with subjacent calcaneal erosions
indicating inflammation (Fig 11).

Other peripheral joints may also be
involved in rheumatoid arthritis, with
similar findings. Joint involvement in-
cludes the knees (Fig 12), the hips

(Fig 13), and the sacroiliac and glenohu-
meral joints, with involvement of the
last of these often associated with a
high-riding humeral head related to a
large rotator cuff tear. Spinal involve-
ment is also possible. At the C1-C2 ar-
ticulation, the odontoid process may be
eroded, and the anterior atlantodens in-
terval may be abnormally widened (!3
mm in adults), especially with neck flex-
ion (Fig 14) (5).

Figure 3

Figure 3: (a) Illustration of synovial joint shows joint fluid (f) and articular cartilage (c). (b) Illustration and (c) radiograph show inflammatory arthritis, synovitis, and
pannus (P) causing cartilage destruction. Marginal erosions (arrows) are seen where subchondral bone plate is exposed to intraarticular synovitis. f " Fluid.

Figure 4

Figure 4: Osteoarthritis. Posteroanterior radio-
graph shows interphalangeal joint space narrow-
ing, subchondral sclerosis, and osteophyte forma-
tion (arrows).

Figure 5

Figure 5: Septic arthritis.
(a) Posteroanterior and
(b) oblique radiographs show joint
space narrowing (arrows), os-
teopenia, soft-tissue swelling, and
a bone erosion (arrowhead).

REVIEW FOR RESIDENTS: Radiographic Evaluation of Arthritis Jacobson et al

Radiology: Volume 248: Number 2—August 2008 381

•  Joint space widening 
•  initially; effusion 
•  indolent and atypical 

infections;  
•  TB & fungus 
 

•  20% multiple joints 


