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Why scoring is important?
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The results of this study indicate that the efficacy of intra-articular glucocorticoid injections

varies according to ultrasound findings at the time of injection, supporting the use of

ultrasound as a tool to select joints that will benefit from intra-articular injections.

Arthritis & Rheumatology 2018



Efficacy was best in swollen joints (OR 9.0; P = 0.001) and non-

swollen joints (OR 8.4; P = 0.016) with moderate PD activity.

Using non-swollen joint at the next visit as the outcome measure

Doppler score 2!
Arthritis & Rheumatology 2018



Scoring is not enough!



Doppler score 3

Doppler score 2



Power Doppler signal was found in 30 (53.6%) of the 56 eroded aspects 

and in only 41 (9.7%) out of the 424 aspects without bone erosions.

Clin Exp Rheumatol 2016
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Ultraschall Med. 2020 Oct 30

US can reliably detect thinning of metacarpal head hyaline cartilage of 
0.09 mm which corresponds to a mean reduction of 14% of the 
standard thickness  in healthy subjects (approximately 0.60-0.68 mm).

The SDD value of the US measurement of cartilage thickness



“MHC identifier 1” This study paves the way for the 

automatic identification of informative 

ultrasound images for assessing 

metacarpal head hyaline cartilage

Frontiers in Medicine, 2021



Healthy subject



CARTILAGE DAMAGE

MCP joint

0 = normal hyaline cartilage 

1 = loss of the sharpness of the 
superficial margin of the hyaline 

cartilage

2 = partial-thickness defect of the 
cartilage layer

3 = full-thickness defect of the 
cartilage layer with a normal 

subchondral bone profile

4 = complete loss of the cartilage 
layer and subchondral bone 

involvement

Filippucci E, et al. ARD 2010
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II compartment of the extensor tendons
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Enhance interaction



Discover the unexpected



Arthritis & Rheumatism 2013

YES!



Patients who developed a disease requiring MTX treatment within 1 year

2010 ACR/EULAR criteria

Sensitivity % Specificity %

Clinical synovitis 58.5 79.4 

Ultrasound
synovitis 

GS≥1 78 79.4
GS≥2/PD≥1 56.1 93.7



Ann Rheum Dis 2004

Sonography detected more synovitis than clinical examination in 

patients with oligoarthritis. In almost two thirds of patients there was 

evidence of subclinical disease while one third could be reclassified 

as polyarticular. These findings suggest that a definition of 

oligoarthritis based purely on clinical findings may be inappropriate, 

which may have important implications for disease management.



In 31 asymptomatic rheumatoid patients with clinically normal joints

US showed that 73% had gray-scale synovial hypertrophy and 

43% had increased power Doppler signal.  

MRI showed that 96% had synovitis and 46% had bone marrow edema

Arthritis & Rheumatism 2006



Eight joint regions imaged with ultrasound

II to V MCP joints

intercarpal

compartment

radio-carpal

joint

ulnar-carpal

compartment

radioulnar

joint

Each patient underwent US assessment of the dominant hand and 
wrist joints, using gray-scale and power Doppler techniques.



Arthritis & Rheumatism 2006



Rheumatology 2019

Higher levels of grey scale and power Doppler US synovitis are associated 

with the development of erosions. Grey scale US appears to be an essential 

component of synovitis assessment and an independent predictor of joint 

damage progression in patients on biological DMARDs.



Ultrasound features of joint inflammation may be detected in anti-CCP-positive patients 

without clinical synovitis. Ultrasound findings predict progression (and rate of 

progression) to inflammatory arthritis, with the risk of progression highest in those with 

power Doppler signal.

Ann Rheum Dis 2015



In individuals at-risk of rheumatoid arthritis (e.g. anti-CCP+ with musculoskeletal 

symptoms but without clinical arthritis), bone erosion in the feet appear to precede the 

onset of clinical synovitis. Bone erosions in >1 joint, and bone erosion in combination 

with ultrasound synovitis in the MTP5 joints, are the most predictive for the development 

of clinical arthritis.

Ann Rheum Dis 2020



Arthritis Research & Therapy 2017

Ultrasound bone erosion may be a relapse risk factor after the discontinuation of 

bDMARD therapy in patients with rheumatoid arthritis whose power Doppler synovitis 

activity and clinical disease activity are well controlled.



Objective. The objective of this study was to determine the prevalence and distribution of

bone erosions detectable by US in patients with early RA (<12 months of disease duration)

in comparison with long-standing RA, other erosive diseases and healthy controls.

Rheumatology 2014



Results. At least one US bone erosion was found in 20 (66.7%) of 30 patients with ERA

and in 10 (33%) of them it was found on the fifth metatarsal head. Bone erosions

were most frequently found on the lateral quadrants of all scanned anatomical sites.

Rheumatology 2014



If the II and V metacarpal heads and the V metatarsal head were

scanned (15 minutes: 5 min/joint, bilaterally), an erosive disease could

be found in 60% of ERA patients. When only the lateral quadrants

were examined (6 minutes), US detected 53% of ERA patients.

Rheumatology 2014



Carpal tunnel syndrome

Proliferative tenosynovitis



The sonographic spectrum of CTS in RA patients is characterized 

by an inflammatory pattern, defined by the presence of finger 

flexor tendons tenosynovitis and/or radio-carpal joint synovitis.

Conversely, a marked median nerve swelling is the dominant 

feature in idiopathic CTS.

Smerilli et al. Clinical Rheumatology 2020



The average CSA of the median nerve was higher 

in idiopathic CTS than in RA wrists with CTS

(17.7 mm2 vs 10.6 mm2, p < 0.01).

Smerilli et al. Clinical Rheumatology 2020





MCP joint
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Healthy subjectRheumatoid arthritis

Wrist – Longitudinal dorsal view

Power Doppler ultrasound



…additional features may be considered to facilitate the interpretation of 

ultrasound cortical bone interruptions in rheumatoid arthritis. These could be 

summarised using the following four domains: size, site, shape and scenery.



How many joints?



Reduced joint US evaluation that included the most frequently involved joints by

US, such as the 12A-joint and the 18-joint hereby proposed, correlated highly

with the extended US assessment, as well as showing a similar correlation with

the clinical and laboratory parameters of inflammatory activity to the

corresponding 60-joint US evaluation.

US assessment included bilateral wrist, 

second and third MCP, second and third 

PIP of hands and knee joints.

US evaluation

of 12 joints can be performed in

less than 10 minutes.

Clin Exp Rheumatol 2005



Arthritis & Rheumatism 2009



The reduced joint combinations were highly associated to the 78-joint score. 

Furthermore, all the joint combinations presently explored responded well to 

biological treatment.

Arthritis Research & Therapy 2011



We argue that meaningful clinical information on disease activity and the achievement of 

remission may be available from serial monitoring of a single sentinel joint, using the most 

active joint on initial ultrasound assessment of the second to fifth metacarpophalangeal 

joints of both hands.

Clin Exp Rheumatol 2012



Research agenda
- identify cut-off levels defining thresholds between normal and pathological Doppler 

findings
- to assess the predictive validity of colour and/or power Doppler in patients with early 

rheumatoid arthritis using radiographic status or functional impairment as future 
gold standard outcome

- to investigate the impact of intra-articular Doppler signal in rheumatoid patients in 
clinical remission

- to define the best scoring systems to assess disease activity and structural damage in 
patients with rheumatoid arthritis

- to develop an artificial intelligence to assist the sonographers in assessing ultrasound 
images showing rheumatoid synovitis

- to develop a teaching program aimed at obtaining agreement in the assessment of 
ultrasound images and enhancing sharing experiences
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