
1240 Saturday, 06 June 2020 Scientific Abstracts

Figure 1. An 20-years-old man with 5 years of low back pain and spine malformation. (A) 
SPECT-CT showed an abnormal concentration of radioactivity in SIJ. (B–C) In SIJ, MRI 
showed a high signal on T1-WI, and a high signal on STIR.

Figure 2. An 37-year-old man with 20 years of low back pain and spine malformation. (A) 
SPECT-CT showed an abnormal concentration of radioactivity in SIJ. (B–C) In SIJ, MRI 
showed a high signal on T1-WI, and a low signal on STIR.

Disclosure of Interests: Qing Han: None declared, Zhaohui Zheng: None 
declared, Kui Zhang: None declared, Zheng Yu: None declared, Fengfan Yang: 
None declared, Qiang Liang: None declared, Ping Zhu: None declared, Xenofon 
Baraliakos Grant/research support from: Grant/research support from: AbbVie, 
BMS, Celgene, Chugai, Merck, Novartis, Pfizer, UCB and Werfen, Consultant 
of: AbbVie, BMS, Celgene, Chugai, Merck, Novartis, Pfizer, UCB and Werfen, 
Speakers bureau: AbbVie, BMS, Celgene, Chugai, Merck, Novartis, Pfizer, UCB 
and Werfen
DOI: 10.1136/annrheumdis-2020-eular.3154

SAT0564 BONE TEXTURE ANALYSIS WITH DEEP LEARNING IN 
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Background: Conventional x-rays are essential to identify radiographic changes 
of rheumatoid arthritis (RA) in structure and bone texture. Limited evidence sug-
gests that the bone texture analysis may quantify the radiographic changes in 
RA;1 however, current techniques such as the fractal dimension characterize 
fixed texture features. Deep learning offers novel methods to ‘learn’ radiographic 
texture features relevant to RA.
Objectives: To develop a deep learning model to assess the radiographic bone 
texture in the distal metacarpal bone relevant to RA.
Methods: We collected 3,738 conventional hand radiographs from 2,128 individ-
uals (RA, n = 908; non-RA, n = 1220). The second, third, and fourth metacarpal 
bone images were segmented using a curve Graph Convolutional Network (GCN), 
and the distal third was used as the input to train a texture model to classify RA. 
The texture model was based on the Deep Texture Encoding Network (Deep-TEN) 
architecture (figure 1),2 which put an encoding layer on top of a pre-trained 18-lay-
ered residual network (ResNet18). The vectors produced by the model represent 
the orderless texture features that were used to generate a texture score for RA. 

Five texture models are trained using 5-fold cross-validation and are ensembled 
during inference by averaging the model outputs to produce the final score. We 
then validate the model using hand radiographs of 166 RA patients and 166 
non-RA patients. Overall model performance was measured by area under the 
curve of the receiver operator curve (AUROC). Multivariate logistic regression was 
used to estimate the odds ratio (OR) and 95% confidence interval (CI) of RA.

Figure 1. Schematic representation of deep learning models to extract and encode texture 
features for RA classification.

Results: We included 140 women and 26 men with RA (mean age, 55.9±1.8 
years) and 166 non-RA individuals (F: M, 140:26; mean age, 55.5 ± 1.8 years). 
The mean texture score was 0.49 (95% CI, 0.48–0.50) in RA patients, which is 
significantly higher than non-RA patients (0.42, 95% CI, 0.40–0.43; p<0.01). The 
AUROC of the model was 0.68. In the multivariate logistic regression model, a 
high texture score (>0.43) is associated with an OR (95% CI) of 3.42 (2.48–4.72) 
for RA, adjusted by age and sex.
Conclusion: This study indicates that the texture model can delineate radi-
ographic changes in texture relevant to RA and, coupled with automatic joint 
detection and segmentation, it has the potential to aid early RA diagnosis and 
monitor radiographic progression.
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Background: Primary Sjögren’s syndrome (pSS) is a chronic autoimmune dis-
ease that affects exocrine systems. Xerostomia is one of representative clinical 
features which contributes to an accelerated destruction of the mucosal epithe-
lium. Atrophic lesions of the oral mucosa is a common observation in pSS cases.
Objectives: To develop a modified ultrasonography scoring system which 
included the buccal mucosa and major salivary glands in patients with pSS and 
assess the ultrasonography characteristics of buccal mucosa.
Methods: Ultrasonography of buccal mucosa and major salivary glands were 
conducted for 53 pSS patients and 44 patients with SS-related manifestation but 
without pSS. The thickness of buccal mucosa and the echogenicity of the buccal 
mucosa were scored using the 0-2 scoring system. The sonographic features of 
major salivary glands were scored using the 0-16 scoring system. Differences of 
buccal mucosa thickness between groups were compared with Mann-Whitney 
test. The 2 methods (0-16 scoring system, modified 0-18 scoring system) were 
compared and statistical cutoffs were identified using receiver operating charac-
teristic (ROC) curve analysis.
Results: The thickness
r the pSS group was significantly thinner than that for the non-pSS group (p < 
0.001), and the best score cut-off was 0.38mm. The echogenicity of buccal epi-
thelium was heterogeneously hyperechoic in 32 (60.4%) of the 53 patients, and 
was 5(11.4%) of the control group. The optimal cutoff point to distinguish between 
pSS and non-pSS was 7 in the modified scoring system (sensitivity 79.2%, 
specificity 95.5%), and it was 6 in the 0-16 system (sensitivity 81.1%, specificity 
86.4%). Compared with the 0-16 system, modified scoring system improved the 
diagnostic specificity.
Conclusion: The thickness of the oral mucosa in patients with pSS is thinner and 
the echogenicity in buccal epithelium increases compared with that of non-pSS. 
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