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 Imaging semiology in osteoarthritis. Differential diagnosis. 

 Imaging semiology in systemic lupus erythematosus. Differential diagnosis. 



 Rheumatology 



 Rheumatology (Greek ῥεῦμα, rheûma, flowing current) 
is a branch of medicine devoted to 
the diagnosis and therapy of rheumatic 
diseases. Physicians who have undergone formal training 
in rheumatology are called rheumatologists. 
Rheumatologists deal mainly with immune-mediated 
disorders of the musculoskeletal system, soft 
tissues, autoimmune diseases, vasculitides, and 
inherited connective tissue disorders. 
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Methods 

Exploratory imagination (ecography, radiography, RMN, CT) with the result of analysis or effect. 

Diagnostic means used in rheumatology include: biochemical 
tests, immunological tests (autoantibodies), genetic tests, 
imaging examinations (radiographs, musculoskeletal ultrasound, 
joint MRI), functional tests (electromyogram), joint puncture, 
joint and soft tissue biopsies, measurement bone density (DEXA 
osteodensitometry). 



Rheumatoid arthritis (RA) 



 Rheumatoid arthritis (RA) is a 
chronic autoimmune multisystemic 
inflammatory disease that affects 
many organs but predominantly 
attacks the synovial tissues and 
joints. 



The overall prevalence is 0.5-1% and the disease 
is 2-3 times more common in women . 
Onset is generally in adulthood, peaking in the 
4th and 5th decades. The pediatric 
condition, juvenile rheumatoid arthritis, is 
discussed separately. 
 

https://radiopaedia.org/articles/juvenile-rheumatoid-arthritis?lang=us


Clinical presentation 

The clinical features can be broadly categorised as 
articular and extra-articular. Generally, the onset of the 
condition may be insidious or abrupt, and early features 
commonly include tiredness, malaise, and generalised 
aches. 
 Articular features generally develop prior to extra-
articular features. 



Articular features include a 
symmetrical deforming peripheral 
polyarthropathy that classically 
affects the fingers and hands, but 
also commonly involves the feet and 
can involve multiple other joints. The 
arthropathy has a classic 
inflammatory phenotype, with joint 
stiffness, reduced range of motion, 
reduce functionality, and a 'boggy' 
feel to palpation. For further details, 
please refer to musculoskeletal 
manifestations of rheumatoid arthritis. 

https://radiopaedia.org/articles/rheumatoid-arthritis-musculoskeletal-manifestations-2?lang=gb
https://radiopaedia.org/articles/rheumatoid-arthritis-musculoskeletal-manifestations-2?lang=gb




Algorithm for interpreting standard radiographs - A, B, C, D, E, F, S 
A - positional arrangement: 
• ulnar deviation in the MCF joints; 
• subluxation in the FMC ankylosed joints; 
Ankylosis: 
• carpal bones; 
• intervertebral joints; 
• bilateral joints; 
• unilateral sacroiliac joints. 
B - mineral base of the bones: 
• polyarticular juxtaarticular osteoporosis; 
• mono-articular juxtaarticular osteoporosis; 
• sclerodactyly of the distal phalanges. 
C - calcifications: 
• paraarticular calcinosis; 
• cartilage calcinosis. 
Cyst 
• poorly delimited juxtaarticular; 
• well delimited; 
• delimited on the background of degenerative-dystrophic. 



D - distribution of affect: 
• symmetrical damage to the joints of the hands and soles; 
• symmetrical damage to peripheral joints. 
E - erosions: 
• on the articular surfaces of the hands and soles; 
• unique with eaves-edges; 
• in the interphalangeal distal joints. 
F - shape: 
• buttonhole or swan neck; 
• walrus paw. 
S - structure of soft tissues and nails: 
• nail hypertrophy. 
Cartilaginous space: 
• uniform symmetrical narrowing; 
• asymmetric narrowing in pressure areas. 



The radiological picture in various phases of 
AR is characterized by: 

 
1. Edema of soft tissues. 
2. Juxtaarticular osteoporosis. 
3.Destruction of cartilage with diffuse narrowing a 
joint space. 
4. Bone erosions in areas without a coating 
cartilaginous. 
5. Ankylosis of the intercarpal joints. 



What is the significance of the radiologic findings in 
rheumatoid arthritis? 
 
It is universally accepted that the radiological 
examination shows advanced RA changes – the 
narrowing of the joint space and margin erosions – 
that result from the destructive activity of the 
pannus. 



   The basic pathology of rheumatoid arthritis is inflammation and proliferation of synovium 

(pannus), which leads to the various radiographic appearances. Periarticular swelling is due to 

a combination of pannus and joint effusion. Fusiform soft tissue swelling is characteristic at 

the proximal interphalangeal joints of the hands, with focal soft tissue swelling at the 

metacarpophalangeal joints, at the dorsum of the wrist, and over the ulnar styloid. In the feet, 

soft tissue swelling is common at the metatarsophalangeal joints, especially the fifth. 

Rheumatoid arthritis can affect any synovial structure, including bursae and tendon sheaths. 

Bursitis can cause areas of ill-defined soft tissue planes or focal soft tissue prominence; this is 

most evident radiographically in the retrocalcaneal bursa and olecranon bursa. Tenosynovitis 

is evident radiographically as diffuse or longitudinally oriented soft tissue swelling, 

commonly involving the tendons of the wrist. Inflammatory nodular soft tissue lesions may 

occur, called “rheumatoid nodules.” Rheumatoid nodules can occur in patients with 

rheumatoid arthritis and appear as focal soft tissue masses, usually at sites of chronic friction, 

such as the extensor surfaces of the forearm, as well as the hands and feet. 





Periarticular osteopenia is a classic radiographic feature, especially in early stages 

of rheumatoid arthritis of the hands and feet, although a generalized pattern of 

osteopenia can also occur. Involved joints generally demonstrate concentric or 

uniform joint narrowing related to diffuse cartilage loss. However, in weight-

bearing joints there may be more severe narrowing at the weight-bearing surface. 

Axial migration can occur at the hips because of bone remodeling at the central 

portion of the acetabulum, with inward bowing of the iliopectineal line, 

called protrusio acetabuli. Characteristic marginal erosions result from thickened, 

inflammatory synovial tissue (pannus) eroding the bone at the bare area adjacent to 

the margin of the articular cartilage. Osseous proliferation is not a feature of 

rheumatoid arthritis; however, osteophyte formation can occur in longstanding 

rheumatoid arthritis as a result of superimposed secondary osteoarthritis. 





   Deformities of the hands and feet are common in rheumatoid arthritis for a variety of 
reasons: laxity and distention of the joint capsule, ligamentous laxity or disruption, 
tendinopathy or tendon tears, and altered muscle tone. The “swan neck” deformity is 
hyperextension at the proximal interphalangeal joint and flexion at the distal interphalangeal 
joint. The “boutonière” deformity is flexion at the proximal interphalangeal joint and 
hyperextension at the distal interphalangeal joint. These deformities result from imbalance 
of the flexor and extensor tendons. Subluxations at the metacarpophalangeal and 
metatarsophalangeal joints are also common: The digits of the hands deviate in an ulnar 
direction (“windswept hand” appearance); in the foot, hallux valgus is very common and may 
be severe, leading to overlap of the first and second toes. In the hands, the carpal bones 
commonly erode (carpal-dominant involvement), with ligamentous disruption and laxity 
causing carpal instability patterns. In more severe cases, the process of erosion and 
instability may reach a point at which there is “carpal collapse,” with the metacarpal bases 
nearly apposed to the radius. The entire carpus and hand may slip in an ulnar direction, 
referred to as “ulnar translocation.” Carpal collapse and dissociation, in addition to mass 
effect from pannus, can cause impingement on the median nerve as it passes through the 
carpal tunnel, resulting in carpal tunnel syndrome. 
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Rheumatoid arthritis is most commonly recognized in the hands and 
feet; in fact, if there is a finding on a foot exam that is of questionable 
significance, it is often useful to evaluate radiographs of the hands, and 
vice versa. Distribution in the hands is characteristically more proximal 
than distal, commonly involving the carpus, as well as the 
metacarpophalangeal and proximal interphalangeal joints. In the 
feet/ankles, the distribution mimics that of the hands/wrists, with the 
metatarsophalangeal joints most commonly involved. Distribution is 
bilateral and symmetric; however, extent of involvement may not be the 
same from side to side. 



















Extra-articular features include: 
pulmonary involvement 

1. interstitial lung disease 
2. pulmonary nodules 
3. pleural effusion 
4. Caplan syndrome : rheumatoid arthritis and pneumoconiosis (also known as rheumatoid 
pneumoconiosis, is the combination of seropositive rheumatoid arthritis and a characteristic 
pattern of fibrosis. Although first described in coal miners (coal workers' pneumoconiosis), it 
has subsequently been found in patients with a variety of pneumoconioses) 

cardiovascular involvement 
1. accelerated/premature coronary artery atherosclerosis, contributing significantly to the 
excess mortality of RA 
2. pericarditis 

cutaneous involvement 
1. rheumatoid nodules: usually seen in pressure areas (e.g. elbows, occiput, lumbosacral) 3 in 
RF-positive patients  
2. rheumatoid vasculitis: classically deep cutaneous ulcers in the lower limbs, may have 
associated nailfold lesions 

 

https://radiopaedia.org/articles/rheumatoid-arthritis-pulmonary-manifestations-1?lang=gb
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interstitial lung disease pleural effusion 



pulmonary nodules 



pericarditis 

https://radiopaedia.org/articles/pericarditis?lang=gb




rheumatoid nodules 

https://radiopaedia.org/articles/rheumatoid-nodule?lang=gb


rheumatoid nodules 

https://radiopaedia.org/articles/rheumatoid-nodule?lang=gb


haematological involvement 
1. anaemia of chronic disease 
2. Felty syndrome: syndrome characterised by the triad of rheumatoid arthritis, 
splenomegaly, and neutropenia 
3. large granular lymphocyte leukaemia 

ocular involvement 
1. keratoconjunctivitis sicca 
2. episcleritis 

https://radiopaedia.org/articles/felty-syndrome?lang=gb
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Gout is a crystal arthropathy due to deposition of monosodium urate crystals in and 

around the joints. 

Gout 
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There are five recognized stages of gout: 
asymptomatic hyperuricemia 

https://radiopaedia.org/articles/hyperuricaemia?lang=us


Usually, has an asymmetrical polyarticular distribution: 
joints: 1st MTP joint most common (known as podagra when it involves this joint); hands and feet are also common 
less common: bones, tendons, bursae 











Joints 

joint effusion (earliest sign) 

preservation of joint space until late stages of the disease 

an absence of periarticular osteopenia 

eccentric erosions 

the typical appearance is the presence of well-defined “punched-out” erosions with sclerotic 

margins in a marginal and juxta-articular distribution, with overhanging edges (see case 12), 

also known as rat bite erosions 

Bone 

punched-out lytic bone lesions 

overhanging sclerotic margins 

osteonecrosis 

mineralization is normal 

Surrounding soft tissues 

tophi: pathognomonic 

olecranon and prepatellar bursitis 

periarticular soft tissue swelling due to crystal deposition in tophi around the joints is common 

the soft tissue swelling may be hyperdense due to the crystals, and the tophi can calcify 

(uncommon in the absence of renal disease) 







Ultrasound 
While there can be variation in appearance, tophi tend to be 
hyperechoic, heterogeneous, and have poorly defined contours. They 
can form multiple groups with surrounding anechoic haloes. Additional 
findings may include: 
 
echogenic, irregular bands apposed to articular cartilage synovial 
thickening 
with increased vascular flow 
joint effusions 
with dependent hyperechoic, punctate debris 
bony cortical discontinuities 
associated with adjacent formed tophi 



CT 
Findings generally reflect those on the plain radiograph. 
Dual-energy CT can distinguish between urate mineralization and 
calcification, which may be useful for cases where the clinical and 
biochemical presentation is atypical 11.  Allowing for not only 
visualization and characterization, but also quantification of monosodium 
urate crystal deposits, it can be used for treatment monitoring as well 14. 
 

MRI 
Signal characteristics of gouty tophi are usually: 
T1: isointense 
T2 variable / the majority of lesions are characteristically 
heterogeneously hypointense 
T1 C+ (Gd): tophus often enhances 



Osteoarthritis(OA) 
Osteoarthritis is the most common type of arthritis. Osteoarthritis is caused by degeneration of 
cartilage and is also known as degenerative arthritis. 
In contrast, rheumatoid arthritis is an autoimmune disorder caused by the immune system 
attacking the joints. This autoimmune process causes systemic inflammation, while in 
osteoarthritis, mechanical degeneration causes localized inflammation. 
Osteoarthritis commonly affects a single joint, such as one knee. Trauma, such as multiple 
injuries playing sports, is a risk factor for osteoarthritis. 
On the other hand, rheumatoid arthritis usually affects three or more joints, in a symmetric 
distribution (both wrists, both ankles, and/or the toes on both feet). Rheumatoid 
arthritis frequently, but not always, causes elevation in blood levels of substances that are 
markers of systemic inflammation such as the ESR (sed rate or erythrocyte sedimentation rate) 
and CRP (C-reactive protein). 
In contrast, osteoarthritis does not cause abnormal blood test results. Both osteoarthritis and 
rheumatoid arthritis are hereditary. For example, if a woman (or man) has osteoarthritis or 
rheumatoid arthritis, her/his children are at increased risk of developing the same type of 
arthritis. 
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Pathology 
The pathogenesis and pathophysiology of OA are yet to be fully understood. Despite emphasis being placed on articular 
cartilage degeneration, the remainder of the joint is involved including bone remodeling, osteophyte formation, ligamentous 
laxity, periarticular muscle weakness, and synovitis 

Clinical presentation 
Patients present with decreased function from joint pain, instability, and stiffness. The pain is typically worsened by activity and 
decreases at rest; in later disease stages, it may become continuous. Many cases of radiological OA are asymptomatic and 
conversely clinically apparent OA may not manifest radiographic change. 

Classification 
Osteoarthritis can be : 
primary (idiopathic) 

absence of an antecedent insult 
strong genetic component with the disease primarily affecting middle-aged women  

secondary 
abnormal mechanical forces (e.g. occupational stress, obesity) 
previous joint injury 

post-traumatic osteoarthritis 
accounts for ~12% of all OA 1major cause in young adults  

prior surgery 
crystal deposition (e.g. gout, CPPD) 
inflammatory arthritis (e.g. rheumatoid arthritis, seronegative spondyloarthritis) 
hemochromatosis 

Distribution 
OA can affect both the axial and appendicular skeleton. The most common peripheral joints affected include ref: 
Hands, knee, hip 
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https://radiopaedia.org/articles/hip-osteoarthritis?lang=us


Kellgren-Lawrence (KL)grading system 



joint space narrowing 
characteristically asymmetric 
least specific: present in many other pathological processes 

subchondral sclerosis 
sclerotic changes occur at joint margins 
frequently seen unless severe osteoporosis is present 

osteophytosis 
i.e. development of osteophytes 
common degenerative joint disease finding 
will also be diminished in the setting of osteoporosis 
some osteophytes carry eponymous names, e.g. Heberden nodes, Bouchard nodes 

joint erosions 
several joints may exhibit degenerative erosions : 
temporomandibular joint 
acromioclavicular joint 
sacroiliac joints 
symphysis pubis 

subchondral cysts  
also known as geodes 
cystic formations that occur around joints in a variety of disorders, including, rheumatoid arthritis, calcium pyrophosphate dihydrate crystal 
deposition disease (CPPD), and avascular necrosis 

bone marrow lesions (BML)  
visible on MRI as bone marrow edema-like lesions, often adjacent to areas of cartilage damage - likely representing early OA changes 

have been shown to correlate with joint pain and progression of cartilage loss  
may progress to subchondral cysts 

synovitis 
a non-specific finding, present also in other diseases, including inflammatory and infectious conditions  
present in up to 50% of the patients with OA according to some authors it may be correlated with pain, disease severity and progression 



























Systemic lupus erythematosus  
(SLE) is a complex autoimmune disease with multisystem involvement. Although abnormalities in almost every aspect of the 
immune system have been found, the key defect is thought to result from a loss of self-tolerance to autoantigens. 
 
There is a strong female predilection in adults, with women affected 9-13 times more than males. In children, this ratio is 
reversed, and males are affected two to three times more often. 
While it can affect any age group, the peak age at onset around the 2nd to 4th decades, with 65% of patients presenting between 
the ages of 16 and 65 years (i.e. during childbearing years). The disease is sometimes classified according to early and late-
onset groups  
 

Clinical picture 
Symmetric polyarthritis 
Seen in 75-90% of patients with varying degrees of severity, it represents the most common presenting complaint clinically, 
usually worse in the morning. Areas of involvement most commonly include the small joints of the hand, knees, wrists, and 
shoulders. 
Deforming non-erosive arthropathy 
When articular abnormalities are present, approximately 5-40% will develop a deforming non-erosive arthropathy due to 
ligamentous laxity (not articular destruction) and muscle contracture. This is more common in those with long-standing 
disease. In the hands, this can be classically seen on Nørgaard views but absent on PA views and are termed as reducible 
deformities. The presence of deformities without erosions can differentiate from rheumatoid arthritis. 
Due to their frequently reducible nature, deformities are seldom disabling.  

 

https://radiopaedia.org/articles/hand-ball-catcher-view-1?lang=us
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https://radiopaedia.org/articles/rheumatoid-arthritis-musculoskeletal-manifestations-2?lang=us


RiagnosisR
RheRdiagnosisRofRRRRRmayRbeRmadeRbeRifRfourRofRelevenRRRRR
RRmericanRRollegeRofRRheumatologyRRcriteriaRareRpresentRR
eitherRseriallyRorRsimultaneouslyR2RRRheseRcriteriaRwereR
initiallyRpublishedRinR1982RbutRwereRrevisedRinR1997RR
RRRRcriteriaRR
•malarRrashRRfixedRRflatRorRraisedRRoccursRoverRmalarR
eminencesRandRtendsRtoRspareRtheRnasolabialRfoldsRR
•discoidRrashRRerythematousRraisedRpatchesRwithRadherentR
keratoticRscalingRandRfollicularRpluggingR
•photosensitivityR
•oralRulcersR
•nonRerosiveRarthritisRRwhereRthereRisRinvolvementRofRtwoR
orRmoreRperipheralRjointsRwithRtendernessRRswellingRorR
jointReffusionsRRcanRoccurRinRR80RRofRcasesR1R
•pleuritisRandRorRpericarditisRRpresentRinRR35RRRrangeR17R
50RRRofRcasesR1R
•proteinuriaRRR0R5RgRdayR
•hematologicalRabnormalityR

• hemolyticRanemiaRorR
• leukopeniaRRR4000Rmm3RonRmoreRthanRtwoRoccasionsR
• lymphopeniaRRR1500Rmm3RonRmoreRthanRtwoRoccasionsR
• thrombocytopeniaRRR100R000Rmm3RwithoutRanyR
precipitantRmedicationsR

•neuropsychiatricRmanifestationsR
• seiRuresRorRpsychoticReventsRinRtheRabsenceRofRanyR

https://radiopaedia.org/articles/systemic-lupus-erythematosus-cns-manifestations?lang=us


Plain radiograph 
Plain radiographs demonstrate soft tissue swelling of the involved joints, periarticular osteoporosis, and normal joint 
spaces. Carpal instability may be seen in 15% of patients 2. 
Hands and feet 
Symmetric involvement of interphalangeal joints is most common, showing swan neck and boutonniere deformities, 
subluxation with ulnar deviation at MCP joints, subluxation of the 1st metacarpophalangeal joint, a widened 
forefoot, and hallux valgus. 
Joint space narrowing is uncommon, and when present is likely due to disuse atrophy or pressure from an adjacent 
subluxed bone. Altered stresses across the joint may also cause a "hook erosion" at the metacarpal heads due to 
capsular stress, mimicking findings of rheumatoid arthritis. This is more often observed on the radial side.  
Spine 
Spinal manifestations are uncommon and nonspecific, but a higher incidence of spinal findings is seen in those with 
deforming arthropathy. Up to 10% may have atlantoaxial subluxation/dislocation.  
Osteonecrosis 
The most common location of osteonecrosis is the femoral head, but nearly any site may be affected. This is more 
commonly seen in younger patients and those with Raynaud phenomenon and other signs of vasculitis. This may 
also be seen as a complication of steroid therapy. 
Calcifications 
Linear or nodular calcification in the subcutaneous and deep soft tissues may be seen, especially around the small 
joint of extremities.  Associations with diuretic therapy and vitamin D supplementation has been documented. 
 

https://radiopaedia.org/articles/osteonecrosis-2?lang=us
https://radiopaedia.org/articles/raynaud-phenomenon?lang=us
https://radiopaedia.org/articles/vitamin-d?lang=us
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Lungs: More than 50% of people with lupus have some sort of lung disease. Inflammation of the lining of the lung (pleurisy) is 
the most common problem. This can lead to chest pain and shortness of breath and can be confused with blood clots in the lung 
or lung infection (pneumonia). Collections of water in the space between the lung and the chest wall occur as well (called pleural 
effusions). Pneumonia can occur in lupus patients who are taking immunosuppressive medications. 
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Radiological aspects in Rheumatological disorders: 
 

Rheumatoid arthritis affects the small joints like those in the hand and foot , can involve the large joints like the knee and hip . Xrays may 
show soft tissue swelling , small joint erosions , loss of joint space ,osteopenia . 
Ankylosing spondylitis mostly affects the spine . There is loss of normal movement in spine as the disease progresses. Xrays of spine may 
show calcification in ligaments around the vertebrae but disc space is preserved. Fusion of the posterior elements in spine may occur. 
Psoariatic arthritis is a skin disorder that also affects the joints like those in the hand and foot . Xrays may show erosive bone lesions and 
soft tissue swelling. Gouty arthritis occurs when serum uric acid levels are high and calcific trophi get deposited in the small joints of hand 
and foot. Xray of hand and foot may show the calcified gouty trophy at small joints, bony erosions and soft tissue swelling. 
Sacroiliitis is inflammation of sacroiliac joint located in the lower back region . Sacroiliitis can cause pain in lower back and can extend 
down one or both legs. Activities like prolonged standing or climbing steps can worsen the pain.. Xrays would show sclerotic inflammatory 
changes at sacroiliac joints. 
Systemic lupus erythematosis (SLE ) is a chronic systemic disease which can affect the joints . Patients can have sun sensitivity rashes, hair 
loss , swelling or tenderness of the small joints of the hands, feet,knees, and wrists, ulcers in mouth , fluid collection in chest and cardiac 
regions . Hand xrays may show soft tissue swelling of the involved joints, periarticular osteoporosis, and normal joint spaces. 
Scleroderma, also known as systemic sclerosis , is a multi-system autoimmune connective tissue disorder. Xray of Hands may show joint 
space narrowing , erosions, periarticular osteoporosis , soft tissue calcification. 
Juvenile rheumatoid arthritis, is the most common chronic arthritic disease of childhood . Joint pains may involve large and small joints of 
more than 6 weeks duration. X-ray of hand may show soft tissue swelling, osteopenia, loss of joint space, erosions and joint subluxation. 
Cervical spine xrays may show subluxation and erosions at 1st and 2nd cervical vertebrae, fusion of the posterior elements of cervical 
vertebrae. 
Osteoarthritis is degenerative disorder of joints . Sometimes in long standing cases of inflammatory joint disorders like Rheumatoid 
arthritis may progress and cause degenerative changes at joints . Xrays may show osteophyte formation, joint space narrowing, 
subchondral sclerosis and cysts. 




