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Conventional imaging 

• Radiographs still represent a useful technique despite its limitations, because of :

1. easy availability
2. reliability
3. experience 
4. relative low cost.
5. baseline imaging for future comparisons and follow-ups .

A. Drosos  et al. Rheumatology International (2019)



Scoring systems 

• Many clinical trials still use radiographic progression as 
an outcome measure, with radiographic scoring methods 
well established and sensitive to change. 

• Mostly used

1. Larsen score and it’s modifications

2. van der Heijde modified Sharp score

M. Andersson et al. Clinical Rheumatology (2021)



Conventional imaging 

• It can depict : 

1. Periarticular osteopenia 
2. Periarticular soft tissue swelling
3. Joint erosions
4. Joint space narrowing 
5. Joint subluxations-luxations
6. Joint destruction 
7. Calcifications( D/D from CPPD/HADD)- Systemic diseases: Sscl, DM

A. Drosos  et al. Rheumatology International (2019)



Conventional imaging 

• Disadvantages of radiographs include: 

1. low sensitivity to detect early joint damage

2. three-dimensional structures are shown in two dimensions 

3. ionising radiation is used. 

4. It can not depict  synovium and periarticular structures (bursae, tendons, synovial sheaths )  and 
consequently it is not possible to assess inflammatory process (activity)

A. Drosos  et al. Rheumatology International (2019)



ball-catcher 
view

A. Drosos  et al. Rheumatology International (2019)



A. Drosos  et al. Rheumatology International (2019)



Radiographic hallmarks of rheumatoid arthritis are :

1. marginal erosions, frequently in the radial side of the (MCP) joint

2. No bone production –periarticular osteopenia 

3. PIP and MCP joints (especially 2nd and 3rd MCP ), ulnar styloid , triquetrum, pisiform,  distal radioulnar 
joint, while  DIP joints are spared

4. similar to the hands, there is a predilection for the PIP and MTP joints (especially 4th and 5th MTP)  
involvement of subtalar joint & mid foot

5. Cervical spine : C1-C2 involvement : erosion of the dens, atlantoaxial subluxation 

A. Drosos  et al. Rheumatology International (2019)



1. bilateral and symmetrical involvement

2. proximal interphalangeal joint space 
narrowing (yellow arrows)

3. metacarpal heads erosions (red arrows)

4. metacarpophalangeal joint space narrowing 
(blue arrows)

5. metacarpophalangeal 
joint osteopenia (green circles)

6. pancarpal and radiocarpal involvement with 
erosions (yellow circles)

7. carpometacarpal erosion (purple arrows)

8. distal radioulnar joint loss of space (black 
arrows)

9. distal interphalangeal joints spared

10. soft tissue swelling



A. Drosos  et al. Rheumatology International (2019)

1. Studies have shown a correlation between joint damage
seen on CR and disability in longstanding RA.

2.    It has also been shown that the presence of radiographic changes is
associated with worse outcomes and prognosis.



Cervical spine instability flexion. Plain radiograph of the
cervical spine showing 5 mm of anterior subluxation
(arrowed) of C1 on C2, reflected in an increased anterior
atlanto-dens interval (AADI) on flexion.

Cervical spine instability extension. While the anterior
atlanto-dens interval (AADI) increases on flexion, it is
reduced with cervical extension.



A. Drosos  et al. Rheumatology International (2019)



Can help us to differentiate RA from other inflammatory arthritides  



CPPD crystal deposition hand and wrist. Oblique radiograph of the hand shows
chondrocalcinosis at the level of the triangular fibrocartilage ( black
arrowheads) as well as along the capsule of the metacarpophalangeal joints,
particularly the second and third ( white arrows ). Note the “drooping” or
“hooklike” osteophytes along the radial aspects of the heads of the second and
third metacarpals ( white arrowheads). Musculoskeletal Key

https://musculoskeletalkey.com/


MSK Ultrasound

• It can depict : 

• Synovial hypertrophy-thickening  
• Presence of fluid 
• Tenosynovitis 
• Bone erosions 
• Bursitis 
• Rheumatoid nodules 
• Assessment of disease activity  with use of  (PD)
• Evaluation of treatment response 
• Pathology of periarticular tissues ( tendons, bursae, etc)
• Differential diagnosis from crystal induced arthropathies    

Ultrasound guided injections ( allow for increased accuracy)
Ultrasound guided synovial biopsies (patient stratification-treatment guidance)

V.K. Ranganath, et al. Best Practice & Research Clinical Rheumatology 2020



MSK Ultrasound

Disadvantages :

• Long  learning curve
• High cost
• Time consuming especially in busy OPD 
• Operator dependent
• It can’t depict bone marrow oedema
• It is not suited for deep joints 

V.K. Ranganath, et al. Best Practice & Research Clinical Rheumatology 2020



Synovial hypertrophy-thickening  



Synovial hypertrophy-thickening



Synovial hypertrophy-thickening

• Red arrow: fluid
• Green arrow: hypertrophic synovium  



Marwin Gutierrez et al. Rheumatology 2011

Bone erosions 



Suzuki T et al. World J Orthop 2014

Tenosynovitis



• Red arrow: fluid
• Green arrow: tendon 

Presence of fluid within TB sheath  in RA patient 



Power Doppler activity 

Filippucci et al. Reports in Medical Imaging 2013 



Subacromial- Subdeltoid bursitis with extensive synovial hypertrophy



Rheumatoid nodule



CPPD/GOUT

G. Filippou et al. Osteoarthritis and Cartilage (2016)

• Red arrow: Double contour sign 
• Green arrow: CP crystals within HC 



Treatment response

Razmjou et al. BMC Rheumatology (2020)



Ultrasound guided injections   

• Using imaging guidance leads to better 
accuracy compared with palpation-guided 
interventions.

• Positioning a needle or another instrument 
in, rather than outside the target reduces the 
risk of adverse events 

• It could  also have beneficial effects on 
short-term and long-term pain, as well as on 
efficacy outcomes.

•Patient  perception and satisfaction 

Bosch P, et al. RMD Open 2021



Ultrasound guided synovial biopsies  

F. Saraiva.  Ultrasound-Guided Synovial Biopsy . Frontiers in Medicine. April 2021 



MRI

• Magnetic resonance imaging can assess all the structures affected by RA. 

• Very useful for imaging of deep joints  and for differential diagnosis from other pathologies

• It can depict bone marrow oedema 

• It  can detect early and accurate synovitis, tenosynovitis and erosions  (even in preclinical cases) 

• The T1-weighted (T1W) sequence is used to detect anatomy . T2-weighted (T2W), proton density-
weighted fat-saturated (PDW-FS) and short-tau inversion recovery (STIR) sequences are ideal 
modalities to detect free fluid and regions of inflammation. 

• Gadolinium-contrasted T1W sequences allow further detection of active inflammation in areas of 
enhanced vascularity

V.K. Ranganath, et al. Best Practice & Research Clinical Rheumatology 2020



MRI

Disantvantages: 

• Not real time examination

• High cost , limited availability 

• Time consuming 

• Contraindications ( pacemaker, metallic implants etc)

• Claustrophobia, contrast allergy 

V.K. Ranganath, et al. Best Practice & Research Clinical Rheumatology 2020



Figure 2 – A coronal postgadolinium-enhanced T1–fat-
saturated image shows prominent areas of enhancement
at the radioscaphoid and ulnocarpal articulations
consistent with synovitis (blue arrows). Multiple erosions
also are present (thin arrows)

Figure 1 – A diagnosis of an erosion is made on MRI by identifying a sharply 
marginated bone lesion in a juxta-articular location typically seen in 
inflammatory arthritis. Coronal T1 (A) and inversion recovery (a T2-weighted 
sequence) (B) images show focal erosion in the fourth metacarpal head (blue 
arrows). A more subtle erosion is seen in the third metacarpal head (thin 
arrows).

M . Walter et al. The Journal of Musculoskeletal Medicine  (2009)



Chan Beals et al. MRI assessments in a randomized trial of infliximab. PLOS ONE 2017





V.K. Ranganath, et al. Best Practice & Research Clinical Rheumatology 2020



CT

• Currently limited usefulness on every day clinical practise 

• Modern techniques such are HR peripheral quantitative CT can give us 3D 
reconstruction images 

• Early detection , morphometric and volumetric evaluation of bone erosions

• Other techniques such as DECT can help us to differentiate crystal induced arthropathy 

• Problems: limited availability, radiation , no imaging of synovium and periarticular 
tissues & contraindicated in pregnancy 

C. P. FIGUEIREDO ET AL. MODERN RHEUMATOLOGY 2021



C. P. FIGUEIREDO ET AL. MODERN RHEUMATOLOGY 2021

Figure 4. HR-pQCT scan of 2nd metacarpal heads. (A) and 
(B) - rheumatoid arthritis patient: in (A) axial slice 
showing close association between osteophyte (white
arrow) and erosion (white head arrow). (B) the same 
bone lesions in a 3D reconstruction, erosion (black arrow) 
and osteophyte (white arrow) represented



Girish et al. AJR 2013



A. Zabotti et al. Clinical and Experimental Rheumatology 2020 





Extra-articular disease 

• Don’t forget the role of HRCT and ultrasound in RA-ILD

• More advanced techniques such are MRA and PET-CT are used for vascular imaging 



LUS  in RA-ILD 

Wang et al. Arthritis Research & Therapy (2021)



Conclusions 

• All patients with initial diagnosis of RA must have at base line conventional x-rays (hands 
and feet) 

• Ultrasound is powerful  but complementary tool in the hands of Rheumatologist 

• Use MRI carefully and wisely.

• Don’t use imaging in place of clinical examination 


