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Supplement 

MRI protocol: 

MR imaging was performed using an ONI-MSK-Extreme 1.5 Tesla (T) extremity MR imaging scanner 

(GE, Wisconsin, USA). The right hand PIPJs and DIPJs (n=8 joints) of each patient were examined, 

regardless of clinical features or dominance. 

The following sequences were used: coronal T1-weighted (T1-w) fast spin echo (FSE) images 

(repetition time (TR)/echo time (TE) 575/11 milliseconds (ms), acquisition matrix (AM) 388×288, 

echo train length (ETL) 2, minimum TE), axial T1-w FSE images (TR/TE 500/10.2 ms, AM 340×288, ETL 

2, minimum TE), coronal T2-w FSE images with frequency-selective fat-saturation (FSFS) (TR/TE 

3000/61.8 ms, AM 300×224, ETL 7) and axial T2-w FSE images with FSFS (TR/TE 3000/57 ms, AM 

336×192, ETL 7) before contrast injection, and coronal T1-w FSE images with FSFS (TR/TE 600/10.4 

ms, AM 364×224, ETL 2, minimum TE) and axial T1-w FSE images with FSFS (TR/TE 650/7.7 ms, AM 

320×192, ETL 2, minimum TE) after intravenous injection of gadolinium-chelate (Gd) (gadoteric acid, 

Guerbet, France, standard dose 0.1 mmol/kg). Coronal images had a field of view (FOV) of 120 mm 

and 18 slices with slice thickness 2 mm and slice gap 0.2 mm. Axial sequences had a FOV of 100 mm 

and 24 slices with slice thickness 3 mm and slice gap 0.3 mm. Total acquisition time was 30 minutes. 

MRI scoring: 

MR imaging scoring was performed using a modified version of the Oslo hand OA MR imaging 

scoring. Effusion and extensor tendor involvement (see definition) were added to the scoring. As 

there is no tendon sheet around the extensor tendon on PIPJ and DIPJ level or around the flexor 

tendon on DIPJ level*, we renamed tenosynovitis to involvement.  

BMLs, synovitis, flexor tenosynovitis and cysts were scored in the same manner as described in the 

atlas, using T2-weighted images instead of STIR. Data for flexor pathology were dichotomized in 

presence and absence after scoring. 

Synovitis was defined as an area in the synovial compartment showing post-Gd enhancement (on 

T1-w post-Gd images) of a thickness greater than the width of synovium (≥ 1 mm). Score 0 = no 

synovitis; 1 = mild, 1/3 of synovium thickened; 2 = moderate, 2/3 thickened; 3 = severe, all synovium 

thickened.  

BMLs were defined as lesions within the trabecular bone with signal characteristic consistent with 

increased water content on T2-w images: 0 = no BML, 1 = 1-33% of bone with BML, 2 = 34%-66% 

with BML, 3= 67%-100% with BML. Distal and proximal joint sites were scored separately and the 

highest score was taken as the score for the whole joint. 
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Effusion, fluid in the joint, was present when an area showed increased signal intensity on T2-w 

images, non-enhancing on T1-w post-Gd images and only when synovitis was present.  

Flexor tenosynovitis (PIPJs) or flexor tendon involvement (DIPJs) was present when an area in the 

flexor tendon (sheath) showed post-Gd enhancement on T1-w images more than normally expected.  

Extensor tendon involvement was present when opposite sides of the tendon showed post-Gd 

enhancement on T1-w images more than normally expected. 

Cysts were defined as sharply marginated bone lesions without a cortical break with low signal on 

T1-w pre-Gd images and high signal on T2-w images. 

 

*Nieuwenhuis WP, Krabben A, Stomp W, et al. Evaluation of Magnetic Resonance Imaging–Detected 

Tenosynovitis in the Hand and Wrist in Early Arthritis. Arthritis Rheumatol 2015;67:869–76. 

doi:10.1002/art.39000 

  



Page 3 of 5 
 

Clinical assessment 

Demographic and disease characteristics were collected by standardised questionnaires. Self-

reported hand pain was assessed by visual analogue scale (range 0-100 millimeter). Self-reported 

hand function (0-30) was assessed by the Functional Index for Hand OsteoArthritis (FIHOA)*. Higher 

scores indicate worse health.  

Physical examination was performed by a trained research nurse, assessing the distal 

interphalangeal joints (DIPJs), proximal interphalangeal joints (PIPJs), interphalangeal joints, 

metacarpophalangeal joints (MCPJs) and 1st carpometacarpal joints of both hands (n=30 joints per 

patient) for tenderness upon palpation and bony and soft swelling. 

 

* Wittoek R, Vander Cruyssen B, Maheu E, et al. Cross-cultural adaptation of the Dutch version of 

the Functional Index for Hand Osteoarthritis (FIHOA) and a study on its construct validity. 

Osteoarthritis Cartilage 2009;17:607–12. doi:10.1016/j.joca.2008.10.006 
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Supplementary table 3: Baseline characteristics of 87 hand osteoarthritis (OA) patients with available 
contrast-enhanced magnetic resonance imaging at baseline and follow-up radiographs from the 
HOSTAS cohort. 

Patient level, 87 patients  

Age, mean (SD), years 59.4 (7.6) 

BMI, mean (SD), kg/m2 27.3 (4.4) 

Women, number (%) 71 (82) 

Self-reported symptom duration, median (range), years 5.5 (0.3 to 36.8) 

Dominance, n (%) 

- Right 

- Unclear 

 

63 (72) 

8 (9) 

Fulfilling ACR criteria*, number (%) 80 (92) 

VAS pain, mean (SD), 0-100^ 

- Right hand 

- Left hand 

 

33.6 (21.4) 

33.9 (22.5) 

Self-reported function, median (range), 0-30 8 (0 to 24) 

Median number of involved joints per patient (range) 

- Tender joints upon palpation 0-30 

- Bony swellings 0-30 

- Soft swellings 0-30 

 

3 (0 to 24) 

12 (0 to 22) 

0 (0 to 17) 

Radiographic erosive disease**, n of patients (%) 26 (30) 

Joint level, 696 joints (n=8 per patient)  

Physical exam findings, n/total (%) 

- Tenderness upon palpation 

- Bony swelling 

- Soft swelling 

 

120/696 (17) 

420/696 (60) 

49/696 (7) 

BMI = body mass index, ACR = American College of Rheumatology, VAS = visual analogue scale. 

^n=86 

* Altman R, Alarcon G, Appelrouth D, et al. The American College of Rheumatology criteria for the classification and 
reporting of osteoarthritis of the hand. Arthritis Rheum 1990;33:1601–10. 

** Erosive disease was present when having ≥1 joint with an eroded or remodelled subchondral plate following 
Verbruggen-Veys anatomical phase scoring (Verbruggen G, Veys EM. Numerical scoring systems for the anatomic evolution 
of osteoarthritis of the finger joints. Arthritis Rheum 1996;39:308–20). 
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Supplementary table 4: Baseline Magnetic Resonance (MR) imaging features associated with radiographic 
progression in the same joint# after two years of follow-up in 87 patients with hand osteoarthritis in the 
HOSTAS cohort. 

MR feature (joint) Number of joints 

with progression/ 

total (% progressed) 

Crude RR  

(95% CI) 

Adjusted RR   

(95% CI)* 

Adjusted RR  

(95% CI)** 

  Kellgren-Lawrence progression 

BML 

  Grade 0 

  Grade 1 

  Grade 2 + 3 

 

54/582 (9) 

10/63 (16) 

13/20 (65) 

 

1 

1.7 (0.8 to 3.3) 

6.9 (4.7 to 10.1) 

 

1 

1.6 (0.8 to 3.2) 

7.2 (4.9 to 10.6) 

 

1 

1.2 (0.7 to 2.1) 

3.3 (2.1 to 5.3) 

Synovitis 

  Grade 0 

  Grade 1 

  Grade 2 +3 

 

25/397 (6) 

24/186 (13) 

28/80 (35) 

 

1 

2.1 (1.2 to 3.6) 

5.6 (3.4 to 9.3) 

 

1 

2.2 (1.3 to 3.7) 

5.7 (3.4 to 9.5) 

 

1 

2.1 (1.2 to 3.6) 

4.0 (2.2 to 7.1) 

  Osteophyte progression 

BML 

  Grade 0 

  Grade 1 

  Grade 2 + 3 

 

41/577 (7) 

9/61 (15) 

10/17 (59) 

 

1 

2.0 (0.8 to 4.9) 

7.9 (4.4 to 14.2) 

 

1 

2.0 (0.8 to 4.8) 

8.7 (5.0 to 15.1) 

 

1 

1.4 (0.7 to 3.0) 

3.7 (2.2 to 6.4) 

Synovitis 

  Grade 0 

  Grade 1 

  Grade 2 +3 

 

15/397 (4) 

23/182 (13) 

22/74 (30) 

 

1 

3.6 (1.9 to 7.1) 

8.3 (4.5 to 15.4) 

 

1 

3.6 (1.8 to 7.3) 

8.3 (4.2 to 16.1) 

 

1 

3.4 (1.7 to 6.8) 

5.7 (3.0 to 11.1) 

  Joint space narrowing progression 

BML 

  Grade 0 

  Grade 1 

  Grade 2 + 3 

 

46/580 (8) 

11/60 (18) 

9/11 (82) 

 

1 

1.8 (0.8 to 3.9) 

7.7 (4.3 to 13.8) 

 

1 

1.8 (0.8 to 3.9) 

7.8 (4.2 to 14.5) 

 

1 

1.3 (0.6 to 2.8) 

3.5 (1.7 to 7.2) 

Synovitis 

  Grade 0 

  Grade 1 

  Grade 2 +3 

 

20/394 (5) 

23/184 (13) 

23/71 (32) 

 

1 

2.3 (1.3 to 4.1) 

5.5 (2.9 to 10.6) 

 

1 

2.3 (1.3 to 4.1) 

5.5 (2.7 to 11.1) 

 

1 

2.1 (1.1 to 3.9) 

3.5 (1.7 to 7.4) 

*model adjusted for age, sex and Body Mass Index (BMI).  

**model adjusted for age, sex, BMI, BML and synovitis. The JSN analysis was also adjusted for presence of baseline JSN (score≥1).  
#
 Due to no information, 3 and 5 joints were not taken into account in the BML and synovitis analysis, respectively. Joints in 

radiographic end-stage at baseline were excluded from the analysis, as they had no potential for progression. 

BML = bone marrow lesion, RR = Risk Ratio, CI = confidence interval. 

 


