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AB1328 A FEASIBILITY STUDY ON A NOVEL COMBINED 
THERMAL IMAGING AND CLINICAL JOINT 
ASSESSMENT APPROACH USING ULTRASOUND 
DETECTED JOINT INFLAMMATION OUTCOMES IN 
RHEUMATOID ARTHRITIS

Y. K. Tan1, C. Hong1, H. LI2, J. C. Allen Jr3, J. Thumboo1. 1Singapore General 
Hospital, Department of Rheumatology and Immunology, Singapore, 
Singapore; 2Singapore General Hospital, Health Services Research Unit, 
Singapore, Singapore; 3Duke-NUS Medical School, Centre for Quantitative 
Medicine, Singapore, Singapore

Background: Thermal imaging (TI) is a portable, low cost imaging tool with high 
feasibility for use. Clinical joint assessment. Is routinely performed in rheumatoid 
arthritis (RA) patient care.
Objectives: To assess a combined TI and clinical joint assessment (CTCA) 
approach in comparison with TI alone using ultrasound (US) detected joint 
inflammation outcomes as a gold standard.
Methods: Bilateral (BL) hand and wrist (22 joint sites) were assessed in this 
cross-sectional study. For TI (performed in a draft free room with a controlled 
temperature of around 22°C), the adjusted maximum (Tmax), minimum (Tmin) 
and average (Tavg) temperatures were derived by subtracting a control temper-
ature (lowest Tmin at the joints per subject) from the Tmax, Tmin and Tavg per 
joint. US power Doppler (PD) and greyscale (GS) joint inflammation were graded 
semi-quantitatively (0-3) using validated scoring methods. Joint swelling and ten-
derness were graded as yes = 1 or no = 0. To increase the relative weightage of 
CTCA-MAX, CTCA-MIN and CTCA-AVG on the CTCA scores, if the joint was 
swollen and/or tender, the adjusted Tmax, Tmin and Tavg at each joint were mul-
tiplied by a factor of 2; otherwise, they remained unchanged. Receiver operating 
characteristic (ROC) analysis assessed the performance of TI and CTCA in iden-
tifying joints with US PD score > 1 and GS score > 1. A parameter was selected 
as a univariate predictor if statistically significant (P < 0.05) with area under the 
ROC curve (AUC) ≥ 0.70.
Results: This study included 814 joints from 37 RA patients (mean disease 
duration, 30.9 months; mean DAS28, 4.43). For both TI and CTCA, out of the 
22 joints sites, 3 joint sites were evaluated for PD score > 1 and 14 joint sites for 
GS score > 1; the remaining joint sites had AUC results unavailable due to small 
number of outcomes. For TI (Table 1), 3 joint sites had ≥ 1 predictive parameter 
for either PD score > 1 and/or GS score > 1 as follows: left (L) wrist and right (R) 
MCPJ 1, AUCs (0.813 to 0.897) for PD score > 1; L wrist and R MCPJs 1 and 3, 
AUCs (0.808 to 0.947) for GS score > 1. For CTCA (Table 1), 6 joint sites had ≥ 1 
predictive parameter for either PD score > 1 and/or GS score > 1 as follows: BL 
wrists, AUCs (0.726 to 0.899) for PD score > 1; BL wrists, MCPJs 2 and 3, AUCs 
(0.739 to 0.931) for GS score > 1.

Conclusion: A novel CTCA approach helps discriminate the severity of US 
detected joint inflammation in RA at more joint sites when compared to TI alone; 
this includes the commonly affected BL wrists, MCPJs 2 and 3. Further validation 
work in a larger RA cohort will be required.
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AB1329 INTERAPOPHYSEAL JOINTS INJECTION UNDER 
ULTRASOUND GUIDANCE AN ALTERNATIVE TO 
FLUOROSCOPY GUIDANCE
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Background: Ultrasound-guided injections are an alternative to evaluate, it elim-
inates the risk of ionizing radiation for both the patient and the practitioner as 
fluoroscopic procedures require a radiology technician, increase the overall sup-
port time and cost, decrease accessibility.
Objectives: The main objective of the study was to compare the short-term 
efficacy of posterior inter-apophyseal joint infiltrations under ultrasound versus 
scopic guidance.
Methods: Observational, retrospective, single-centre study. Patients benefited 
from posterior zygapophysial joints injection(s) under fluoroscopy or ultrasound 
and a follow-up consultation at one month.
Results:  Data from 54 patients was collected. The evolution of VAS at 1 month 
was on average - 31.4cm (p <0.001) in the ultrasound group and - 31.3cm (p 
<0.001) in the fluoroscopy group with no statistically significant difference 
between the two groups (p =0.835). There were no injection-related complica-
tions in either group during the follow-up. The decrease in the consumption of 
NSAIDs was no statistically significant difference between both groups (p = 1.00). 
Statistically significant differences in procedure time were observed between 
groups with a longer time recorded for the ultrasound group (p = 0.007).
Conclusion: A corticosteroid injection of the posterior zygapophysial joints 
under ultrasound allows for a significant reduction in pain after one month with 
no difference found between the two techniques. Injection under ultrasound are 
a reliable, accessible and safe alternative.
Disclosure of Interests: None declared
DOI: 10.1136/annrheumdis-2022-eular.217

AB1330 AUTOMATIC SUBPIXEL MEASUREMENT OF 
RADIOGRAPHIC FINGER JOINT SPACE NARROWING 
IN RHEUMATOID ARTHRITIS PATIENTS UNDER 
TOCILIZUMAB TREATMENT
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Table 1. Identifying joints with ultrasound PD score >1 & GS score >1

Thermal Imaging alone CTCA

Joint US criterion Parameter (AUC ≥ 0.7
 & P <0.05)

AUC (95% CI) Cut-off Joint US criterion Parameter (AUC ≥ 0.7 
& P <0.05)

AUC (95% CI) Cut-off

L R L R

L PD score >1 Adjusted Tmax **0.841 (0.691, 0.992) 4.7 L & R PD score >1 CTCA-MAX **0.899 (0.797, 1) **0.776 (0.578, .973) 9.4 7.3
Wrist Adjusted Tmin **0.813 (0.669, 0.958) 2.85 Wrist CTCA-MIN **0.861 (0.735, 0.987) *0.726 5.7 4.45

(0.526, 0.926)
Adjusted Tavg **0.849 (0.714, 0.985) 3.9 CTCA-AVG **0.889 (0.781, 0.997) *0.761 7.3 5.95

(0.563, 0.959)
GS score >1 Adjusted Tmax **0.827 (0.687, 0.966) 4.7 GS score >1 CTCA-MAX **0.918 (0.833, 1) **0.813 8 7.3

 (0.632, 0.994)
Adjusted Tmin **0.808 (0.67, 0.947) 2.85 CTCA-MIN **0.873 (0.761, 0.986) **0.766 4.4 4.45

(0.581, 0.951)
Adjusted Tavg **0.837 (0.707, 0.967) 3.9 CTCA-AVG **0.913 **0.802 5.5 5.95

(0.824, 1)  (0.62, 0.985)
R PD score >1 Adjusted Tmax *0.897 (0.726, 1) 5.7 L & R GS score >1 CTCA-MAX - *0.758 - 9.8

 (0.494, 1)MCPJ 1 MCPJ 2GS score >1 Adjusted Tmax *0.936 (0.813, 1) 7.2 CTCA-MIN *0.902 *0.739 2.75 3.9
(0.775, 1)  (0.443, 1)

Adjusted Tmin *0.932 (0.793, 1) 3.95 CTCA-AVG *0.931 **0.763 4.7 5.5
 (0.835, 1) (0.474, 1)

Adjusted Tavg *0.947 (0.868, 1) 4.9 L & R GS score >1 CTCA-MAX *0.914 *0.873 6.35 12.2
 (0.735, 1) (0.617, 1)

R GS score >1 Adjusted Tmax *0.922 (0.76, 1) 4.6 MCPJ 3 CTCA-MIN - *0.902 - 3.15
(0.75, 1)

MCPJ 3 CTCA-AVG - *0.902 - 4.1
(0.728, 1)

Corresponding P-value: statistically significance at *P <0.05, **P<0.01.
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Background: The conventional scoring methods of radiographic joint space nar-
rowing (JSN) in rheumatoid arthritis (RA) such as the Genant-modified Sharp 
score (GSS) are widely accepted but include subjective and time-consuming 
nature1. Therefore, we have developed an in-house software equipped with par-
tial image phase-only correlation (PIPOC)2 which can automatically quantify joint 
space width (JSW) change.
Objectives: The purpose of this study was to investigate whether the in-house 
software can predict the inhibitory effect of tocilizumab on joint destruction in a 
short period of time.
Methods: The study included 39 RA patients (35 female) who were treated with 
tocilizumab (Table 1). Radiological progression of the metacarpophalangeal and 
the proximal interphalangeal joints was evaluated according to the GSS at 0, 6, 
and 12 months. Automatic measurement was performed by the in-house soft-
ware (Figure 1). We then validated in-house software in terms of accuracy in 
detecting the JSN.

Figure 1. The algorithm flow of in-house software equipped with PIPOC

Table 1. Clinical characteristics of RA patients

variable baseline 6 months 12 months

Total number of patients 39   
Sex, female/male 35/4   
Rheumatoid factor status, positive/negative 29/10   
Age, mean (SD) years 61.5 (14.6)   
Duration of disease, mean (SD) months 111.4 (85.0)   
Swollen joint count, mean (SD) 6.0 (4.7) 3.5 (3.5) 2.9 (4.0)
Tender joint count, mean (SD) 6.4 (3.5) 2.9 (2.2) 1.9 (2.0)
DAS28-ESR, mean (SD) 4.9 (1.2) 3.0 (1.1) 2.6 (1.0)
DAS28-CRP, mean (SD) 4.4 (1.1) 3.0 (0.9) 2.6 (0.8)

RA, rheumatoid arthritis; SD, standard deviation; DAS28, disease activity score with 28 joints; 
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein

Results: To ensure homogeneity of the subjects, we targeted the joints with 
GSS = 0 at baseline in the software analysis. The success rate of the in-house 
software for JSW measurement was 96.8% (449/464). Here, the GSS (+)/
PIPOC (+) were defined as joints with JSN progression according to the GSS 
and the software analysis, respectively. Otherwise, joints were defined as the 
GSS (-)/PIPOC (-) namely non-progressive JSN. The 0–12-month GSS with 
the 0–6-month GSS (+) group was significantly more JSN progression than 
the 0–6-month GSS (-) group (Mann-Whitney U test, p < 0.001). Similarly, the 
0–12-month PIPOC with the 0–6-month PIPOC (+) group was significantly more 
JSN progression than the 0–6-month PIPOC (-) group (p < 0.001). The 0–12-
month JSW change of finger joints with the 0–12-month GSS (+) detected by 
the in-house software was significantly greater than the 0–12-month GSS (-) 
(p = 0.02).
Conclusion: Our in-house software equipped with PIPOC might be able to pre-
dict the subsequent joint destruction with 6 months observations.
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Background: Femoroacetabular impingement syndrome (FAIS) is a highly prev-
alent painful disorder that is considered a risk factor for hip osteoarthritis. Con-
firming that FAIS is the main cause of a pain is a hard task. There are patients 
who have the typical morphological alterations of FAIS, but are asymptomatic. 
FAIS morphologies can represent a major confounding factor in patients with 
undiagnosed rheumatic diseases. On the other hand, surgery can significantly 
improve quality of life of patients with FAIS. Anesthetic intra-articular injections 
might constitute viable alternatives for diagnosing FAIS.
Objectives: This systematic review aimed to answer the following question: 
“What is the diagnostic capability of anesthetic intra-articular hip injections for 
the assessment of FAIS?”.
Methods: This study was conducted following the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analysis (PRISMA) statement. Embase, CINAHL, LILACS, 
PubMed, SCOPUS, SPORTDiscuss, The Cochrane Library, and Web of Science 
databases were screened. All studies that assessed the diagnostic capability of anes-
thetic intra-articular hip injections for the assessment of FAIS were considered eligible. 
Study selection and data collection were performed by three independent reviewers. 
Risk of bias of the included studies was assessed through the QUADAS-2 tool.
Results: A total of 13 articles were selected for full-text reading, of which 5 
were finally considered eligible and included for analysis [1-5]. A summary of the 
studies’ descriptive characteristics can be found in the Table 1. Overall judgment 
was “at risk of bias” for all included studies (Figure 1). More detailed information 
regarding bias assessment at QUADAS-2 is available in the Figure 1. From 5 
included studies, only 2 [2,5] indicated that anesthetic intra-articular injections 
can be useful as diagnostic tools for FAIS.
Figure 1.
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