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Determination of Distributional Characteristics and Efficacy of
Hand Radiographic Damage in Patients with Rheumatoid
Arthritis Using a Novel Damage Assessment Method

Moon Joo Cheong’, Chong Hyuk Chung?

1Depar‘tment of Medicine, Wonkwang University School of Medicine, lksan, Korea
?Division of Rheumatology, Department of Internal Medicine, Wonkwang University Hospital, Iksan, Korea

Background: The purpose of this study was to identify the distribution characteristics of radiological damage to
the hand of rheumatoid arthritis patients and evaluate its effectiveness using a new damage assessment
method.

Methods: Hand radiographs of a total of 127 rheumatoid arthritis patients were evaluated. We simplified the
pre-existing van der Heijde modified total sharp score to assess the extent of bone damage. We selected 36
joints in both hands as regions of interest in our own way, and the erosion and joint space narrowing were
scored.

Results: When the erosion and joint space narrowing score values of each joint of the hand were added togeth-
er, the joint space narrowing score was higher than the overall erosion score. We can see that the scaphoid,lu-
nate,radius and ulnar joints have higher erosion scores, and the 4th proximal interphalangeal (PIP), Scaphoid,
Lunate, and Radius joints have higher joint space narrowing scores than other joints. These damage assess-
ment results were similar to the results from the previous damage assessment model.

Conclusions: The joint space narrowing score is higher than the erosion score, suggesting that joint space nar-
rowing precedes erosion. When checking the hand X-ray of rheumatoid arthritis patients, it is necessary to
carefully check the scaphoid,lunate,radius and ulnar and 4th PIP joints, which relatively high radiographic dam-
age scores. Also, the damage assessment model used in this study is relatively simple and does not show dif-
ference in analysis results from existing assessment models, so it can be considered for application in follow-up
research.
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Table 2. Radiological analysis of hands (our method)

Erosion & joint space narrowing (36 areas)

8 proximal interphalangeal joints
10 metacarpophalangeal joints

2 interphalangeal of thumbs

6 carpometacarpal joints

2 scaphoid bones

2 trapezium bones

2 lunate bones

2 radius bones

2 ulnar bones

Table 1. A comparison of the mTSS, SENS, and our radiographic scoring system used in rheumatoid arthritis (especially only

hand radiographs were examined in this study)

mTSS (1989)

SENS (1999) Our method (2023)

Type of scoring method Detailed Binary
Erosion (16), JSN (15)

-Each joint given a score for erosion -Each joint given a binary score for -Each joint given a score for erosion
erosion (0 or 1) and JSN (0 or 1)
-Total (E: 32, JSN: 30)

Erosion (16), JSN (15)

Joints count evaluated

Scoring
(0-5) and JSN (0-4)
-Total (E: 160, JSN: 120)
Strengths/weaknesses ~ More sensitive/more tedious to use

Detailed
Erosion (18), JSN (18)

(0-3) and JSN (0-3)
-Total (E: 108, JSN: 108)

Easier to learn and use/less sensitive  Easier to learn and use compared to

mTSS

Abbreviations: E, erosion; JSN, joint space narrowing; mTSS, modified total sharp score by van der Heijde; SENS, simple erosion narrowing

score.
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mTSS and SENS mTSS and SENS Our method
(erosion; 16 joints) (joint space narrowing; 15 joints) (erosion & joint space narrowing; 18 joints)

Figure 1. (A-C) Region of interest (mTSS and SENS vs. our method). PIP, proximal inter-phalageal; MCP, meta-carpo-phalangeal; IP,
inter-phalangeal; PMC, proximal metacarpal; CMC, carpometacarpal; CSL, capitate-scaphoid-lunate; RC, radiocarpal; mTSS, modi-
fied total sharp score; SENS, simple erosion narrowing score.

Table 3. Baseline characteristics of the 127 patients with 3. 8 EHE &M HE EFY
rheumatoid arthritis
Characteristic Value = 12774 9] Fule] A A Y )] Zkzto] 4= kA H
Agey G810 gz 3 ik WA B A4 G Sl wwsh
Femle 0209 gjek, g 204 WA HE 93 48 B 24 B4
Smoking status at diagnosis Z3hl Ao & 2R 1 o] 24 Fa2 Uehdch o=
Non-smoker 3L S0l 22 prol B ulRh Haeh WA B W) &
S L7 e e g 2 2
Anti-CCP Ab. U/’mL 154307 W7 F2k A gt A vl A ik Akt
Baseline erythrocyte sediment rate, mm/hours 39.4+2.2 /OJ:T/]— o]_ o Ak _/,\JT'_“L-ZE-IO el 1;%70} wxol o
Baseline C-reactive protein,” mg/L 18.4+0.6 AT o)F = nlste s Hgths AR WY theow
S Wk, 28 S )R 24, U, 0F, U
Mothonesate e e Bl 29AW Ho waleierie Baol Hio) 2 o
Use of other conventional DMARDs 98 (77.1) & Ae7h 29831 2, 3, 4R A B, FAE 9
Biologics use 14 (10.9) o, 8 WEo| thE e vlsf WA 2 Ao =2
Follow-up duration, y 13.5 e el 4= Qi 7P 22 = wjgk JaE Hel
Values are presented as meantstandard deviation or number (%). = 581A) &8jeeriet wdo|qlar, T W AT |2t
Ainrons O il sy DAKD, 318 231 34 5Kl 4015 2
Reiorenes a4 T L 2 vjehs) A7 WA AES L A s 4
l:Reference range, <5 U/mL. 3F 3 A4S OJu]sl= 3| Efli(heatmap)S F3f 2|4 S
Reference range, 0-5 mg/L. 2 7 = o_]—]: 1@01 wo —/‘,_\—/‘o]' @_/F% EOHE-Z]
318t 4= e Figure 3). 92 ATONH A8 7 W
(10.9%)0] 791 ©A|2] oFAI%] BEeH2] AAE AR Sl T} 7)Z mTSSS AREat Hho] ojat 2 ujgh H<(erosion
2 score)@} A7} F2F H<(joint space narrowing score)Of| 4]
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Figure 2. (A) Total sum of each joint erosion score. (B) Total sum of each joint space narrowing score. PIP, proximal inter-phalangeal;
MCP, meta-carop-phalangeal; IP, inter-phalangeal; CMC, carpo-meta-carpal; JSN_R, joint space narrowing_right; JSN L, joint space
narrowing_left.
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Figure 3. Heatmap of radiographic damage (darker color means more damage).
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Figure 4. (A-C) Pearson’s coefficient of correlation (r) between the values of mTSS and our method score. (A) Erosion score r=0.986
(P<0.01). (B) Joint space narrowing score »=0.978 (P<0.01). (C) Total score #=0.984 (P<0.01). TSSE, total sharp score erosion;
TSSISN, total sharp score joint space narrowing; TSS, total sharp score; mTSS, modified total sharp score by van der Heijde.
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