Introduction

Systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) are systemic

rheumatic diseases that present with various musculoskeletal signs and symptoms.

While RA is characterized by destructive and deforming polyarthritis, arthritis in SLE is

typically non-erosive, although some patients with SLE show erosive and destructive

arthropathy called “rhupus” [1,2]. The non-erosive and manually movable “Jaccoud’s

deformity” in SLE can be attributed to the inflammation and subsequent damage in joint

tendons and ligaments rather than those in bone and cartilage [1,3].

Recent advances in high-sensitivity imaging such as magnetic resonance imaging (MRI)

and ultrasonography (US) have elucidated the arthropathy of various rheumatic diseases,

particularly rheumatoid arthritis (RA) [4-6]. MRI is advantageous for its highly

sensitive detection of osteitis and, with gadolinium enhancement, synovitis and

tenosynovitis [7-10]. Indeed, Jaccoud’s arthropathy is identified on MRI as severe

oedematous tenosynovitis and capsular swelling without bony erosions [11]. In contrast,

ultrasonography (US) examination of the joints can immediately visualize various joints



without contrast medium. Therefore, it is undoubtedly useful to perform US joint

examinations in patients’ first referral for arthritis evaluation.

Articular symptoms develop initially in 60% of patients with SLE and eventually in

90% [12]. Although a few previous studies have compared joint US findings of patients

with SLE with those of RA patients [13-15], the differences in the treatment of SLE and

RA make such comparisons very complicated.

Thus, in the present study we retrospectively investigated the distribution and activity of

joint synovitis and tenosynovitis/periextensor tendon inflammation (PTT) in the hands of

patients with treatment-naive early SLE compared to those with treatment-naive early

RA. Our findings suggest a relative predominance and independence of

tenosynovitis/PTI over joint synovitis in SLE compared with RA.

Patients and methods

Patients

Among patients visiting the Division of Rheumatology, Toho University Ohashi



Medical Center for the first time between January 2011 and March 2014, those who met

all of the following criteria were enrolled in this retrospective study: 1) presence of

subjective articular symptoms in any joints such as arthralgia or joint stiffness; 2)

presence of joint swelling and/or tenderness in at least one joint; 3) availability of joint

US examination records of the hands before reaching a diagnosis and starting any

treatments with synthetic or biological disease-modifying anti-rheumatic drugs or

glucocorticoids; and 4) fulfilment of the 1997 revised American College of

Rheumatology (ACR) or 2012 Systemic Lupus International Collaborating Clinics

(SLICC) classification criteria for SLE [16,17] or 2010 ACR/European League Against

Rheumatology (EULAR) classification criteria for RA [18] and diagnosed with SLE or

RA, respectively. The exclusion criterion was disease duration > 2 years (Figure 1). This

study was approved by the institutional ethical committee of Toho University Ohashi

Medical Center (project approval number: 14-31), and informed consent was obtained

from all participants.



Clinical assessments

The patients’ medical records were reviewed and their demographic features and

clinical and laboratory findings at the time of US evaluation including disease duration

(from the onset of the symptom to US examination); tender and swollen joint counts of

28 joints; presence or absence of cutaneous, serosal, renal, and neuropsychiatric lupus

manifestations; erythrocyte sedimentation rate (ESR; normal, <I5 mm/hour); serum

C-reactive protein (CRP; normal, <3 mg/L), complement (C3, C4, and/or CH50; normal,

60—130 mg/dL, 1740 mg/dL, and 25-48 CH50 U/mL, respectively), rheumatoid factor

(RF; normal, <15 IU/mL), anti-cyclic citrullinated peptide antibody (anti-CCP; normal,

<4.5 U/mL), anti-nuclear antibody (ANA; negative titre < 1:40), anti-double-stranded

DNA antibody (dsDNA; normal, <6.0 IU/mL by radioimmunoassay), and anti-Smith

antibody (anti-Sm; normal, <10.0 IU/mL by enzyme-linked immunosorbent assay or

negative by double immunodiffusion).

US examination



A Xario (Toshiba Medical Systems, Tochigi, Japan) US machine equipped with a

multi-frequency linear array probe (7-14 MHz) was used. Power Doppler (PD) settings

were flow range, 3.8 cm/s; PD pulse repetition frequency, 16.5 kHz [19,20]; Doppler

frequency, 6.1 MHz; and low wall filter. Colour gain was set just below the level at

which noise appeared. Before the diagnosis was made, the US examination was

performed according to the EULAR guidelines for musculoskeletal US in rheumatology

[21] by one of three rheumatologists (TO, AH, or NH). All of them were Japan College

of Rheumatology board-certified ultrasonographers and not blinded to the patients’

medical records. The bilateral wrist joints (radial, medial, and ulnar sides, focusing on

the distal radioulnar, radiocarpal, and midcarpal joints), the first through fifth

metacarpophalangeal (MCP) joints, thumb interphalangeal (IP) joints, second through

fifth proximal interphalangeal (PIP) joints, first through sixth compartments of the wrist

extensor tendons, wrist flexor tendons, and extensor and flexor tendons of the first

through fifth finger digits on the dorsal and palmar sides were examined on longitudinal

and transverse scans.



One US examiner (TO) performed the final scoring of the recorded US findings in a

blinded manner according to the OMERACT definitions [22]. Grayscale (GS) was

graded semiquantitatively on a scale of 0-3 (0 = absent, 1 = mild, 2 = moderate, and 3 =

marked) in a combined measure of synovial hypertrophy and fluid retention of the

articular recess and tendon sheath/periextensor tendon [23-25]. The periextensor tendon

was used because the finger extensor tendon does not have a formal tendon sheath

(Supplementary Figure 1) [7]. The intra-articular and tenosynovial/periextensor tendon

PD signals were also graded on a 0-3 scale. Joints or tendons graded as GS > 2 or PD >

1 were judged as having joint synovitis or tenosynovitis/PTI, respectively [26].

Furthermore, the total joint or tendon US score was determined by summing all of the

GS and PD scores for each patient. The mean US score for each joint region was

defined by the total US score divided by the number of affected regions. The

concordance of joint and tendon involvement in each joint region was also examined.

Intraobserver reliability of the final scoring (TO) was examined using the recorded US

findings of 10 randomly selected patients at an interval > 6 months. Interobserver



reliability (TO, AH, or NH) was evaluated with the same set of images from six

randomly selected scored patients.

Statistical analysis

The statistical analysis was performed using EZR software (version 1.25; Saitama

Medical Center, Jichi Medical University, Saitama, Japan) [27], a graphical user

interface for R (version 3.1.1; The R Foundation for Statistical Computing, Vienna,

Austria). Continuous variables were summarized as medians and interquartile ranges

(IQRs) and analysed using the Mann—Whitney U test, while binominal data from the

two groups were examined by Fisher’s exact test. The rate of concordance was analysed

using Cohen’s kappa statistic. The kappa coefficients were divided as follows: <0.0 =

poor, 0—0.20 = slight, 0.21-0.40 = fair, 0.41-0.60 = moderate, 0.61-0.80 = substantial,

and 0.81-1.0 = almost perfect agreement [28]. Intraobserver reliability was determined

using weighted kappa statistics, while interobserver reliability was determined using

Kendall’s W coefficient. P values < 0.05 were considered statistically significant.



Results

Patient characteristics

Among the total 1494 patients visiting the Division of Rheumatology, Toho University

Ohashi Medical Center for the first time between January 2011 and March 2014, 788

reported the presence of joint symptoms such as arthralgia and stiffness (Figure 1). A

clinical joint examination revealed the presence of joint swelling and/or tenderness in

515 patients; of them, 394 were treatment-naive. One hundred and twenty-two patients

underwent US examinations of at least the bilateral hands to assess joint and tendon

involvement. Fifteen and 41 patients fulfilled the classification criteria for and were

diagnosed with SLE and RA, respectively. After excluding one patient with a disease

duration > 2 years, we finally included 15 patients with SLE and 40 patients with RA in

this study. Patients’ demographic, clinical, and laboratory characteristics are shown in

Table 1. A similar female predominance was observed in both groups, and patients with

SLE were younger than those with RA (mean age, 53 years versus 67 years; p = 0.040).



The median disease durations (from symptoms) were approximately 6 months for both

SLE and RA.

Hand arthritis was observed on clinical examination in most patients in the SLE and RA

groups (87% and 98%, respectively; p = 0.177). As expected, tender joint count, but not

swollen joint count, and (high) positivity of RF and anti-CCP were greater in RA than

SLE, while ANA high-titre positivity was greater in SLE. Radiographic erosive changes

were observed in zero patients with SLE and five of 40 patients with RA.

Prevalence of US findings

US joint synovitis in the hands was observed in 12 of 15 (80%) patients with SLE and

38 of 40 (95%) patients with RA (p = 0.119; Table 2). Wrist and MCP synovitis was

detected in 70-80% of patients in both groups, while IP/PIP synovitis was demonstrated

in <50% of patients in both groups. Interestingly, tenosynovitis/PTI was more

frequently observed in the SLE than RA group (93% versus 65%; p = 0.045) and

specifically, wrist tendon involvement was observed in a significantly greater proportion



of patients with SLE than those with RA (73% versus 40%; p = 0.037).

The examination of a total of 26 regions for joint synovitis per patient revealed similar

occurrence rates of joint synovitis in the SLE and RA groups (90 of 390 [23%] versus

286 of 1040 [28%], respectively; p = 0.083). Joint synovitis was especially frequent in

the wrists as well as the second and third MCP joints in the SLE and RA groups (>30%;

Figure 2A). However, when 34 regions were examined for tenosynovitis/PTI per patient,

tendon involvement was significantly more frequent in the SLE versus RA group (70 of

510 [14%] versus 112 of 1360 [8%], respectively; p = 0.022). Notably, tendon

involvement in the fourth compartment of the wrist extensor, wrist flexor, and third

finger flexor tendon was observed in approximately 30% of patients with SLE but was

relatively rare (approximately 10%) in patients with RA (Figure 2B).

Intensity of US findings

The median total joint US score (composed of GS and PD scores) was 14 in patients

with SLE and 20 in those with RA (p = 0.269), and no differences were observed



between the two groups in any joint regions including the wrist, MCP, and IP/PIP

(Supplementary Table 1). However, the median wrist tendon US score was greater in the

SLE group than in the RA group for both GS (2 versus 0, respectively; p = 0.031) and

PD (2 versus 0, respectively; p = 0.010) as well as GS+PD (3 versus 0, respectively; p =

0.012) scores, although the total tendon US score was not significantly different

between the SLE and RA groups (6 versus 3.5, respectively; p = 0.095). To clarify

whether the difference or non-difference in summed US score between SLE and RA was

attributable to the intensity (score per region) or extension (the number of regions) of

joint/tendon inflammation, the total joint or tendon US score was divided by the number

of affected (GS > 2 or PD > 1) regions for each patient and compared between the SLE

and RA groups (Table 3). The median wrist PD score and GS+PD score per joint were

significantly lower in patients with SLE than in those with RA (1.0 versus 1.4,

respectively, p = 0.012; 2.0 versus 2.6, respectively, p = 0.037) along with the total GS

score (1.2 versus 1.5, respectively; p = 0.038), total PD score (1.0 versus 1.4,

respectively; p = 0.003), and total GS+PD score (2.0 versus 2.6, respectively; p = 0.019).



On the contrary, the wrist tendon PD score per joint was greater in the SLE group than

in the RA group (1.0 versus 0.0, respectively; p = 0.030), although the total tendon

GS+PD score was not significantly different between SLE and RA patients (2.1 versus

2.2, respectively; p = 0.738). The mean number of joints with synovitis for each patient

was similar in the SLE and RA groups (5 versus 6, respectively; p = 0.602), although

the mean number of joints with tenosynovitis/PTI was significantly greater in the SLE

than RA group (3 versus 1, respectively; p = 0.042).

Independence of tenosynovitis/PTI from joint synovitis

Because of the relative tenosynovitis/PTI predominance in the SLE group and joint

synovitis predominance in the RA group, we examined the concordance of joint

synovitis and tenosynovitis/PTI in 150 and 400 fingers in the SLE and RA groups,

respectively. The concordance of synovitis and tenosynovitis/PTI in the same finger was

observed in 68% and 77% of SLE and RA fingers, respectively, and the kappa values

were 0.201 (95% confidence interval [CI], 0.014-0.387) and 0.415 (95% CI, 0.310-



0.520), respectively (Table 4). Notably, the presence of joint synovitis was observed in

only 49% (17 of 35) of fingers with tenosynovitis/PTI in the SLE group versus 74% (58

of 78) of fingers with tenosynovitis/PTI in the RA group (p = 0.010 by Fisher’s exact

test).

Intra- and interobserver reliability

The weighted kappa statistics for intraobserver reliability revealed x = 0.852 (95% CI,

0.825-0.880) for the total GS and PD scores. Interobserver agreement was significant

for the total GS and PD scores (p <0.001). Kendall’s W coefficient was 0.838.

Discussion

In the present study focusing on treatment-naive patients with early disease, we

demonstrated that patients with SLE had wrist tendon inflammation more frequently

than those with RA. In addition, the concordance of joint and tendon involvement in the

same finger was lower in SLE patients than in RA patients, suggesting non-destructive



joint deformity in hands with SLE.

Previous studies of SLE patients not focusing on treatment-naive populations reported

tendon involvement in 28—65% in addition to wrist arthritis (16-94%) and MCP arthritis

(42—-71%) [29-35]. Similarly, tenosynovitis of the hand flexor tendons was observed by

physical examination in 55% of patients with RA [36] and noted on US examination in

47-80% of RA patients [4,7,8,37,38]. A comparison of US and MRI revealed that finger

flexor and extensor tendon involvement were determined by US in 48% and 18% of

treatment-naive RA patients, respectively, and in 82% and 72% using MRI, respectively

[7]. Another study of treatment-naive RA patients also demonstrated wrist extensor and

wrist/finger flexor tendon involvement in 40% and 50% of patients, respectively, on US

and in 67% and 87% of patients, respectively, on MRI [8].

In a MRI comparison of RA and SLE patients, a comparable but numerically higher

mean global score was observed in SLE compared to RA (7 versus 6 in the wrist and 5.7

versus 3.8 in the MCP joints, respectively) [39]. Previous US-based comparisons of

patients with SLE and those with RA did not include tendon involvement [13,14]. Thus,



to our knowledge, this study is the first to use US to compare joint synovitis and

tenosynovitis/PTI between treatment-naive patients with early SLE and those with RA.

Our results suggest that patients with SLE tend to develop tendon inflammation in the

wrists and that inflammation in the fingers is likely to occur independently of joint

synovitis compared to RA patients, which may lead to non-erosive joint deformities in

patients with SLE. In contrast, the degree of joint synovitis per joint was more intense in

RA than in SLE, which is likely to be associated with erosive joint destruction in RA.

These findings are consistent with the concept of synovitis primary site [40]: RA

synovitis is primary, whereas SLE synovitis can be secondary.

The limitations of this study include its small sample size, retrospective data analysis,

and absence of other high-sensitivity imaging data such as MRI. Therefore, future

prospective studies should include MRI and assess radiographic progression in patients

with SLE and RA, although treatment differences between these diseases may

complicate the results. Although our mean patient age seems high for treatment-naive

early disease, this may be partially attributable to the aged society in Japan, including



Tokyo. For example, the mean age of a recent cohort study of newly diagnosed RA

patients was 60.9 years despite the mean disease duration of 9.1 months [41]. The age

range of SLE patients in this study was 23-72 years, and we compared the hand

radiographs for the presence of osteoarthritis (OA)-like changes (focal joint space

narrowing, marginal osteophytes, and osteosclerosis) between SLE and RA patients.

The OA-like changes in the joints we examined by US (IP/PIP and MCP joints) were

observed in three of 12 (25.0%) patients with SLE (hand X-ray was missing for three

patients) and 10 of 40 (25.0%) patients with RA, showing comparable results (p = 1.000

by Fisher’s exact test). Therefore, our study population could be rather suitable for the

comparing US joint findings of SLE and RA.

In conclusion, the present US-based study of treatment-naive patients with early SLE

and RA demonstrated that SLE arthropathy is characterized by tendinitis/tenosynovitis.

These findings may be useful in the management of SLE arthropathy and preventing the

development of Jaccoud’s deformity.
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Table 1. Clinical characteristics of SLE and RA patients

Characteristics SLE RA p
Number of patients (female) 15 (12) 40 (29) 0.734
Age, years 53 (42-66) 67 (49-78) 0.040
Disease duration, years 0.6 (0.4-1.4) 0.4 (0.2-0.6) 0.089
Clinical examination
Hand 13 (87) 39 (98) 0.177
Wrist 7 (47) 30 (75) 0.059
MCP 10 (67) 31 (78) 0.493
IP/PIP 8 (53) 25 (63) 0.533
Swollen joint count? 2 (1-5) 4 (2-10) 0.115
Tender joint count? 2 (0-4) 4 (2-9) 0.017
Cutaneous lupus 4 (27) - -
Lupus serositis 4(27) - -

Lupus nephritis 4 (27)



Neuropsychiatric lupus 1(7) - -

CRP, mg/dI 0.29 (0.05-1.20) 0.77 (0.12-2.32)  0.281
ESR, mm/h 41 (27-76) 45 (17-75)° 0.746
RF positive 8 (53) 35 (88) 0.011
low-positive® 6 (40) 12 (30) 0.529
high-positive® 2 (13) 23 (58) 0.005
Anti-CCP positive 1(7) 27 (68) <0.001
low-positive® 0 (0) 1(3) 1.000
high-positivef 1(7) 26 (65) <0.001
ANA positive 15 (100) 31 (78) 0.051
Low-titer positive? 1(7) 29 (73) <0.001
High-titer positive" 14 (93) 3(8) <0.001
Anti-DNA and/or -Sm positive 10 (67) - -
Low complement’ 7 (47) - ;

SLEDAI 7 (5-12) - -



DAS28-CRP - 4.06 (3.37-5.37)

The values are expressed as median (IQR) and number (%). Fisher's exact test or Mann—
Whitney U test was used for group comparisons. SLEDAI: Systemic Lupus
Erythematosus Disease Activity Index; DAS28-CRP: Disease Activity Score 28-CRP.
*Tender and swollen joint count from 28-joint count. "ESR data were not obtained from
3 RA patients (n=37). ‘RF low-positive: >15 to <45 IU/ml. ‘RF high-positive: >45
IU/ml. °*ACPA low-positive: >4.5 to <13.5 U/ml, ACPA high-positive: >13.5 U/ml.
SANA low-titer positive: titer of >1:40 to <1:80. "ANA high-titer positive: titer of
>1:160. 'Low complement: C3 < 60 mg/dl, C4 < 17 mg/dl,and/or CH50 < 25 CHS50

U/ml. 'DAS28-CRP were not obtained from 2 RA patients (n=38).



Table 2. Ultrasonographic findings of joint and tendon involvement

SLE n=15 RA n=40 p

Region number (%) number (%)

Joint involvement 12 (80) 38 (95) 0.119
Wrist 11 (73) 32 (80) 0.716
MCP 11 (73) 29 (73) 1.000
IP/PIP 4 (27) 19 (48) 0.224

Tendon involvement 14 (93) 26 (65) 0.045
Wrist 11 (73) 16 (40) 0.037
Finger extensor tendons 7 (47) 15 (38) 0.553
Finger flexor tendons 10 (67) 18 (45) 0.227

Fisher's exact test was used for group comparisons.



Table 3. Comparison of US score at each single region between SLE and RA patients.

Region Scorerange  US mode SLE RA p
Joint

Wrist (0-3) GS 1.0 (0.5-1.5) 1.3(1.0-2.00  0.317
PD 1.0 (0.0-1.0) 1.4(1.0-1.8)  0.012
(0-6) GS+PD  2.0(1.0-2.4) 2.6(2.0-3.7  0.037
MCP (0-3) GS 1.0 (0.5-1.3) 1.0 (0.0-1.8)  0.352
PD 1.0 (0.5-1.4) 1.0 (0.0-1.6)  0.640
(0-6) GS+PD  2.0(1.0-2.7) 2.0(0.0-3.1)  0.438
PIP (0-3) GS 0.0 (0.0-0.5) 0.0 (0.0-1.00  0.215
PD 0.0 (0.0-0.3) 0.0 (0.0-1.0)  0.106
(0-6) GS+PD 0.0 (0.0-1.0) 0.0 (0.0-2.1)  0.175
Total (0-3) GS 1.2 (1.0-1.4) 1.5(1.1-1.8)  0.038
PD 1.0 (0.4-1.3) 1.4 (1.1-1.8)  0.003
(0-6) GS+PD  2.0(1.9-2.3) 2.6 (2.0-3.5)  0.019



Tendon

Wrist

Extensor

(finger)

Flexor

(finger)

Total

(0-3)

(0-6)

(0-3)

(0-6)

(0-3)

(0-6)

(0-3)

(0-6)

GS

PD

GS+PD

GS

PD

GS+PD

GS

PD

GS+PD

GS

PD

GS+PD

1.0 (0.0-1.0)

1.0 (0.5-1.3)

2.0 (0.5-2.5)

0.0 (0.0-0.9)

0.0 (0.0-1.2)

0.0 (0.0-2.0)

1.0 (0.0-1.0)

1.0 (0.0-1.0)

2.0 (0.0-2.0)

1.0 (0.7-1.0)

1.2 (1.0-1.3)

2.1 (2.0-2.4)

0.0 (0.0-1.0)

0.0 (0.0-1.0)

0.0 (0.0-2.0)

0.0 (0.0-1.0)

0.0 (0.0-1.5)

0.0 (0.0-2.5)

0.0 (0.0-1.0)

0.0 (0.0-1.0)

0.0 (0.0-2.0)

1.0 (0.0-1.0)

1.0 (0.0-1.5)

2.2 (0.0-2.5)

0.200

0.030

0.082

0.800

0.957

0.898

0.206

0.638

0.478

0.482

0.645

0.738




GS: gray-scale score, PD: power-Doppler score. The values were median (IQR). Mann—

Whitney U test used for group comparisons.



Table 4. The concordance of joint synovitis and tenosynovitis/PTI in the same region

SLE (n=150 fingers) RA (n=400 fingers)
Number (%) Number (%)
TS+ TS() TS(+)  TS()
IS(+)  17(11) 30 (20) 58 (15)  72(18)
IS 18(12)  85(57) 20(5) 250 (62)
K 0.201 0.415

JS: joint synovitis, TS: tendinitis/tenosynovitis

MCP and PIP joint synovitis were compared to extensor and flexor

tendinitis/tenosynovitis in the same finger by applying Cohen’s kappa coefficient.



Figure legends

Figure 1. A flow chart depicting the enrollment of study participants

Figure 2. The involvement of each joint and tendon (compartment).

Histograms show the frequency of involvement at each joint (A) and tendon (B). DRU:

distal radio-ulnar joint, RC: radiocarpal joint, MC: midcarpal joint.



Figure 1.
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Supplementary Table 1. Comparison of US score between SLE and RA patients

Region Scorerange  US mode SLE RA p
Joint

Wrist (0-18) GS 3.0 (2.0-5.5) 5.5(1.8-10.0)0  0.247
PD 2.0 (0.0-4.0) 4.5(1.0-9.00  0.073
(0-36) GS+PD  5.0(2.5-10.0) 9.0(2.8-18.5)  0.161
MCP (0-30) GS 4.0 (3.0-6.5) 2.0 (1.8-9.00  0.641
PD 3.0 (0.5-6.0) 2.0 (0.0-6.0)  0.833
(0-30) GS+PD 8.0 (4.0-12.5)  4.0(2.0-15.0)  0.648
PIP (0-30) GS 0.0 (0.0-2.0) 0.0 (0.0-3.00  0.664
PD 0.0 (0.0-0.5) 0.0 (0.0-3.0)  0.201
(0-30) GS+PD 0.0 (0.0-2.5) 0.0 (0.0-6.00  0.522
Total (0-78) GS 8.0 (6.5-14.5)  10.5(6.8-14.3)  0.460
PD 5.0 (1.0-11.0) 9.0 (4.0-13.5)  0.167
(0-165) GS+PD  14.0 (7.5-25.5) 20.0 0.269



Tendon

Wrist

Extensor

(finger)

Flexor

(finger)

Total

(0-42)

(0-84)

(0-30)

(0-60)

(0-30)

(0-60)

(0-102)

(0-204)

GS

PD

GS+PD

GS

PD

GS+PD

GS

PD

GS+PD

GS

PD

GS+PD

2.0 (0.0-3.0)

2.0 (0.5-5.0)

3.0 (0.5-8.0)

0.0 (0.0-1.0)

0.0 (0.0-1.5)

0.0 (0.0-2.5)

1.0 (0.0-2.5)

1.0 (0.0-2.5)

2.0 (0.0-5.5)

2.0 (1.5-8.5)

4.0 (2.5-8.5)

6.0 (3.5-17.0)

(10.8-27.5)

0.0 (0.0-1.0)

0.0 (0.0-1.0)

0.0 (0.0-2.3)

0.0 (0.0-1.0)

0.0 (0.0-2.0)

0.0 (0.0-3.0)

0.0 (0.0-2.0)

0.0 (0.0-2.0)

0.0 (0.0-4.0)

1.0 (0.0-5.3)

2.5 (0.0-6.0)

3.5 (0.0-10.8)

0.031

0.010

0.012

0.957

0.765

0.798

0.315

0.322

0.303

0.089

0.088

0.095




GS: gray-scale score, PD: power-Doppler score. The values were median (IQR). Mann—

Whitney U test used for group comparisons.



Supplementary Figure 1. US images of extensor digitorum tendon involvement (PTI).
(A) longitudinal scan and (B) transverse scan of the MCP joint from dorsal side. This

tendon involvement is gray-scale score: grade 2, power-Doppler score: grade 2
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