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Abstract 

Purpose: To study the effect of individualized treatment strategy based on imaging evaluation in 
patients with rheumatoid arthritis (RA).  
Methods: Eighty patients with RA of the wrist treated in the Second Affiliated Hospital of Nanjing 
Medical University, China from January 2018 to December 2022 were assigned to control and study 
groups. Conventional methods were used for treating control subjects, based on RA laboratory index 
results, while the study group received individualized treatment based on RA laboratory index results 
and results of imaging evaluation. Before and after treatment, serum levels of rheumatoid factor (RF) 
and C-reactive protein (CRP) were assayed using immunoturbidimetry. Erythrocyte sedimentation rate 
(ESR) was determined by Wei method. Imaging examination - ultrasound or magnetic resonance 
imaging (MRI) - was carried out in study group before and after treatment. Disease activity score 28 
(DAS28) and score on the visual analogue scale (VAS) were evaluated before and after treatment, and 
the curative effect in the two groups was compared based on curative effect evaluation.  
Results: In both groups, post-treatment values of RF, CRP and ESR were lower than the 
corresponding pre-treatment levels, but were significantly smaller in study group (p < 0.05). The DAS28 
and VAS scores of the two groups after treatment were significantly lower (p < 0.05) than the pre-
treatment levels, but the DAS28 and VAS scores were significantly lower in study group (p < 0.05). 
Treatment efficacy in study group (95.0 %) was significantly higher than in control patients (77.5 %, p = 
0.0476). The results of imaging indicators showed significantly reduced post-treatment synovial 
thickness and joint effusion in study group patients when compared with control patients (p < 0.01).  
Conclusion: Individualized treatment strategy for RA patients based on imaging results enhances 
curative effectiveness, reduces disease activity, relieves pain, and improves the quality of life of 
patients. 
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INTRODUCTION 
 

Rheumatoid arthritis (RA) is a common chronic 
inflammatory joint disease which manifests 

mainly as joint pain, swelling and dysfunction. 
The pathogenesis of RA is complex due to the 
involvement of several factors such as immune 
system abnormalities, genetic factors and 
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environmental factors [1,2]. In the clinics, the 
comprehensive detection of RA is mainly on the 
basis of the symptoms, signs, laboratory 
examination and imaging findings in patients [3]. 
At present, the treatment of RA depends mostly 
on drug therapy involving non-steroidal anti-
inflammatory drugs (NSAIDs), glucocorticoids 
and disease-modifying anti-rheumatic drugs 
(DMARDs). Non-steroidal anti-inflammatory 
drugs such as ibuprofen naproxen, and 
glucocorticoids (e.g. prednisone) are used for 
quick relief of joint pain and inflammation. 
However, glucocorticoids are reserved in cases 
of acute attack or when other treatments are 
ineffective, because long-term use of 
glucocorticoids may cause side effects such as 
infection and immune disorder [4]. These 
DMARDs are a class of drugs used for treating 
joint inflammation and structural damage. They 
comprise traditional synthetic DMARDs such as 
methotrexate, azathioprine and chloroquine; 
biological agent DMARDs i.e., tumor necrosis 
factor inhibitors such as infliximab and 
adalimumab; interleukin-6 inhibitors, e.g. 
dozumab, and targeted synthetic DMARDs, e.g. 
tofatib. Close monitoring of the safety of drugs 
during treatment with DMARDs is crucial [5]. Due 
to the large individual differences in the clinical 
manifestations and progression of RA, traditional 
treatment strategies are often ineffective in 
meeting the needs of all patients. Therefore, 
individualized treatment strategy has attracted 
much research interest in the field of RA 
treatment. Individualized treatment strategy is 
aimed at selecting the most suitable drugs for 
individual needs in line with the specific 
situations of patients, and at predicting and 
improving the treatment effectiveness so as to 
reduce adverse reactions. 
 
Imaging examination is an important approach 
that assists physicians in evaluating the condition 
of RA, in addition to laboratory markers and 
disease activity scores, and it is vital in 
individualized treatment strategies. The use of 
imaging techniques such as Computed 
Tomography (CT), ultrasound and magnetic 
resonance imaging (MRI), enhances the 
evaluation of joint structure and degree of 
inflammation in patients with RA. Imaging 
indicators provide information on disease activity, 
degree of joint injury, and prognosis [6,7]. This 
information is helpful in drug selection and 
prediction of treatment effect. 
 
The present research was done to investigate 
the influence of application of individualized 
treatment strategy based on imaging evaluation 
in patients with RA. Specifically, the progression 
and severity of arthritis were assessed with either 

ultrasound or MRI, in order to guide drug 
selection and adjust the treatment plan, and the 
effect of treatment was monitored using imaging. 
 

METHODS 
 
General information on patients 
 
A total of 80 patients with rheumatoid arthritis of 
the wrist who were treated at the Second 
Affiliated Hospital of Nanjing Medical University, 
China from January 2018 to December 2022 
were included in this study. The subjects were 
assigned to control and study groups, depending 
on whether or not an imaging examination was 
performed prior to treatment. There were 40 
patients in each group. This study received 
approval from the ethics committee of the 
Shanghai Sixth People’s Hospital, Shanghai, 
China (approval no. 2021-021-(1)) and was 
performed using the Chinese guidelines for the 
diagnosis and treatment of rheumatoid arthritis 
[8]. 
 
Inclusion criteria 
 
All patients who met the Chinese guidelines for 
the diagnosis and treatment of rheumatoid 
arthritis [8]; those in normal spirits and with 
healthy cognition, and those who cooperated 
fully in the completion of basic investigation and 
research, were included in the study. Moreover, 
patients who volunteered to participate in the 
study and signed informed consent after knowing 
the purpose of the research, and those with 
complete clinical data, were included. 
 
Exclusion criteria 
 
The excluded patients were those with advanced 
and multiple bone erosion, patients who took 
anti-rheumatism drugs in the previous 1 month, 
patients with severe organ dysfunction affecting 
key organs (liver, heart and kidneys); patients 
who had systemic infections, and patients who 
were pregnant or lactating. In addition, patients 
with malignant tumors were excluded. 
 
In study group, the determination of RA 
laboratory index and imaging examination 
(ultrasound or MRI) were done at the same time 
before treatment. 
 
Determination of laboratory RA index 
 
The laboratory RA index was determined in the 
two groups before and after treatment. After a 
12-h fast, 4 mL of blood sample drawn from 
peripheral vein was centrifuged at 3,500 rpm for 
10 min at 4 ℃, and the serum was collected. The 
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serum levels of RF and CRP were measured 
using immunoturbidimetry, while ESR was 
determined with infrared barrier technique of the 
Sistat device (Sistat Ltd., Ankara, Turkey) [9]. 
 
Imaging examination 
 
Procedure used for MRI examination: The back 
of the patient's hand was placed facing upwards 
and rotated 15 – 20o outward. The conditions of 
the conventional MRI scan were: sagittal plane, 
transverse plane fast spin echo (FSE) T1WI and 
T2WI, stir sequence of Tr: 6.8ms and te: 2.7ms; 
layer thickness of 3.0 mm, spacing of 0.30 mm, 
and for 300 mm x 300 mm. The scanning time 
was 0.32 sec, and scanning was done twice. A 
radiologist with a 5-year experience completed all 
the above examinations. After scanning, the 
image was transferred to the workstation. The 
characteristics of the MRI image of the wrist joint 
were quantitatively evaluated using ramiis 
scoring system [10]. 
 
Ultrasonic examination 
 
The patient stretched out the wrist joint, with the 
back of the hand straight and flat. A color 
Doppler ultrasound diagnostic equipment with a 
high-frequency probe was used to scan the 
palmar, dorsal, radial and ulnar sides of the wrist 
joint that had swelling and tenderness. The 
intensity of pressure from the ultrasonic probe 
was kept moderate in order to avoid synovial 
deformation while ensuring good quality of the 
image obtained. Ultrasound scoring was 
performed according to Szkudlarek standard 
Sitting positionGe logiqe9 E11 and Philips iu22 
IU elite [11]. 
 
Drug selection 
 
The patients in the control group received only 
traditional treatment based on the results of 
laboratory indicators and clinical symptoms. 
Individualized drug treatments were developed 
for patients in study group based on data on 
laboratory indicators, imaging evaluation and 
clinical symptoms. Commonly used drugs were 
NSAIDs, DMARDs and biological agents. 
Common medications included the NSAIDs, i.e., 
ibuprofen sustained-release capsules (orally, 600 
mg twice a day); diclofenac sodium sustained-
release tablets (orally, 50 mg twice a day); 
celecoxib (orally, 100 mg twice a day), and 
meloxicam tablets (orally, 7.5 mg twice a day); 
disease-modifying antirheumatic drugs 
(DMARDs), i.e., methotrexate tablets (orally, 10 
mg once a week) and sulfasalazine (orally, 1 g 
three times a day), and corticosteroids, i.e., 
prednisolone tablets (orally, 5 – 10 mg once a 

day) and dexamethasone (orally, 2.5 – 5 mg 
three times a day). 
 
Scoring indices 
 
DAS28 for RA 
 
The DAS28 scores of patients before and after 1 
month of treatment were obtained using the RA 
disease activity score system recommended by 
the European Union for the prevention and 
treatment of rheumatism (EULAR). Eq 1 was 
used for calculation of the score [12]. 
 
DAS28 = (0.56 x Sqrt of no. of tender joints) + 
(0.28 x Sqrt of no. of swollen joints) + (0.70 x ln 
ESR) + (0.014 x phsc) ………… (1)  
 
where ESR = erythrocyte sedimentation rate, 
and phsc = patients’ health score. The lower the 
score, the lower the disease activity. 
 
Visual analogue scale (VAS)  
 
Patients were asked to use a ruler or line 
segment to mark their degree of pain on a scale 
with scores ranging from 0 to 10, where 0 
represents no pain, and 10 represents very 
severe pain. The lower the score, the less severe 
the pain [13]. 
 
Evaluation of treatment effectiveness 
 
Treatment effectiveness was ranked into four 
categories: significantly effective, progressed, 
effective, and ineffective. If the levels of 
laboratory indicators were close to normal or 
significantly improved, and the overall reduction 
in signs and main symptoms was ≥ 75 %, the 
treatment was significantly effective. If the levels 
of laboratory indicators were improved 
significantly, with 50 – 75 % overall reduction in 
signs and main symptoms, the treatment 
outcome was deemed progressed. Treatment 
was deemed effective if the levels of laboratory 
indicators were improved, with 30 - 50 % overall 
reduction in signs and main symptoms of the 
disease. However, if the levels of laboratory 
indicators did not improve, and the overall 
reduction in signs and main symptoms was less 
than 30 %, treatment ineffectiveness was 
inferred. Total effectiveness of treatment was 
taken as the sum of the number of subjects 
whose treatment outcomes were significantly 
effective, progressed and effective. 
 
Statistical analysis 
 
The SPSS 23.0 software package was used for 
data processing. Data from measurements are 
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presented as mean ± standard deviation (SD), 
and t-test was used to compare two groups. 
Counted results are expressed as (n (%)), and 

chi-squared (2) test was applied to compare two 
groups. Statistical significance was assumed at p 
< 0.05. 
 

RESULTS 
 
General biodata 
 
Study group comprised 18 males and 22 females 
aged 29 - 71 years (mean age = 51.33 ± 10.91 
years) and with a disease course of 1-8 years 
(mean disease course = 3.83 ± 2.25 years). 
 
In control group, there were 16 men and 24 
women in the age range of 31-75 years (average 
age = 53.56 ± 10.71 years), and the course of 
disease was 1-7 years (mean course = 3.57 ± 
1.86 years). There were no significant 
differences in general data between the two 
groups (p > 0.05). 
 
Laboratory pre- and post-treatment RA index 
values 
 
Pre-treatment values of RF, CRP and ESR were 
comparable in the two groups. However, post-
treatment values of RF, CRP and ESR were 
significantly reduced in both groups, relative to 

the corresponding pre-treatment levels, but after 
treatment, they were significantly lower in study 
group (p < 0.05; Table 1). 
 
Pre-and post-treatment DAS28 and VAS 
scores 
 
The DAS28 and VAS scores were comparable in 
the two groups before treatment (p > 0.05). 
However, after treatment, the DAS28 and VAS 
scores of the two groups were significantly 
reduced, relative to the corresponding scores 
before treatment (p < 0.05), but with significantly 
lower DAS28 and VAS scores in study group 
(Table 2). 
 
Treatment effectiveness 
 
The results of evaluation of curative effect 
showed that treatment efficacy was significantly 
higher in study group (95.00 %) than in the 
control group (77.50 %, p = 0.0476; Table 3). 
 
Synovial thickness and joint effusion 
 
As shown in Table 4, in study group, results of 
imaging index before and after treatment showed 
that after the individualized treatment strategy, 
the synovial thickness and joint effusion were 
significantly reduced, relative to the 
corresponding pre-therapy values. 

 
Table 1: Levels of RF, CRP and ESR in the two groups before and after treatment 
 

Group 

RF (IU/mL) CRP (mg/L) ESR (mm/h) 

Pre 
treatment 

Post 
treatment 

Pre 
treatment 

Post 
treatment 

Pre 
treatment 

Post 
treatment 

Control  44.77±9.51 29.51±6.73* 40.74±6.18 26.50±2.90* 68.30±8.60 51.95±6.38* 
Study  43.85±7.20 23.39±4.70* 39.02±5.75 21.68±4.85* 70.94±9.17 47.36±8.33* 
t 0.4878 4.715 1.289 5.395 1.328 2.425 
P-value 0.6271 <0.0001 0.2013 <0.0001 0.1880 0.0176 

Note: *P < 0.05, vs corresponding pre-treatment value (n=40). Values are presented as mean ± SD 
 

Table 2: Pre- and post-treatment DAS28 and VAS scores in both groups (mean ± SD, n = 40) 
 

Group 

DAS28 score VAS score 

Before 
treatment 

After 
treatment 

Before 
treatment 

After 
treatment 

Control 5.92±1.64 3.26±1.11* 6.58±1.66 4.48±1.33* 
Study  6.34±2.08 2.70±0.97* 6.16±1.93 3.48±1.01* 
T 1.003 2.403 1.043 3.787 
P-value 0.3190 0.0187 0.3000 0.0003 

*P < 0.05, vs corresponding pre-treatment value (n=40). Values are presented as mean ± SD 
 
                Table 3: Treatment efficacy in both groups (n=40; (%)) 
 

Group 
Significantly 

effective 
Progressed Effective 

Not 
effective 

Total 
effectiveness 

Control 10 (25.00) 13 (32.50) 8 (20.00) 9 (22.50) 31 (77.50) 
Study 16 (40.00) 15 (37.50) 7 (17.50) 2 (5.00) 38 (95.00) 
P-value     0.0476 
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Table 4: Imaging index values in study group before 
and after treatment 
 

Imaging indicator Study group 

Synovial thickness  
Before treatment 6.29±1.88 
After treatment 4.00±1.32 
t 6.305 
p-value <0.0001 

Joint effusion  
Before treatment 7.05±1.41 
After treatment 4.12±1.28 
t 9.731 
p-value <0.0001 

Note: Values are presented as mean ± SD 

 
Typical pre- and post-treatment cases in 
study group subjects, as seen using MRI and 
ultrasound imaging 
 
MRI Imaging examination 
 
Case 1 was a 59-year-old woman. The MRI 
before treatment (Figure 1 A and B) showed 
bones of the left wrist (no. 1 - 5) with massive 
bone marrow edema at the base of the 
metacarpal bone and distal radius and ulna. 
Coronal Stir sequence signal was increased and 
the boundary was unclear. The synovium of the 
wrist joint was significantly thickened, and an 
effusion signal was seen in the joint space. Axial 
position Stir Sequence showed no obvious 
abnormalities in the tendons; the surrounding 
synovium was thickened and the signal was 
increased. There was no obvious abnormal 
signal shadow in carpal tunnel. The soft tissue 
around the joint was swollen. The MRI of the 
same bones of the left wrist after treatment is 
shown in Figure 1 C and D (bone no. 1 - 5). 
There was focal bone marrow edema at the base 
of the metacarpal bone distal radius and ulna. 
Coronal Stir sequence signal was increased; the 
boundary was relatively clear, and cystic bone 
erosion was seen in the local joint bone. The 
synovium of the left wrist joint was thickened, 
and the degree of synovium thickening was 
reduced. There was a small amount of effusion 
signal in the joint space. Axial position Stir 
Sequence showed no obvious abnormalities in 
the tendons, and the surrounding synovium was 
slightly thickened. The soft tissue around the joint 
was slightly swollen, but the degree of swelling 
was significantly reduced when compared with 
the degree of swelling before treatment. 
 
Ultrasonic imaging features 
 
Case 2 was a 66-year-old woman. The synovium 
of the wrist joint was significantly thickened 
before treatment (Figure 2 A). However, after 

treatment, the thickness of the wrist joint 
synovium was visibly reduced (Figure 2 B). 
 

 
 
Figure 1: MRI findings in a typical case (case 1) 
before treatment (A and B) and after treatment (C and 
D) 

 

 
 
Figure 2: Ultrasonic imaging results in a typical case 
(case 2) before treatment (A) and after treatment (B) 

 

DISCUSSION 
 
Magnetic resonance imaging and ultrasound 
imaging techniques have been used to evaluate 
arthritis lesions in patients with RA in study 
group. Magnetic resonance imaging (MRI) 
provides detailed information on joint structure, 
including information on soft tissue, bone and 
articular cartilage. Moreover, MRI is used to 
examine injury in articular cartilage, inflammatory 
reactions in joint capsule and synovium, and 
swelling and edema of soft tissue around the 
joint, thereby enhancing understanding of 
inflammatory reactions in the joint, as well as the 
degree of damage in the joint.  
 
Ultrasound is helpful in real-time examination of 
soft tissue lesions in the joint, including synovial 
thickening, joint effusion and joint capsule 
thickening. Ultrasound is also used for evaluating 
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articular cartilage injury and inflammatory 
reactions in tendons around the joint, which are 
indices that reflect the degree of inflammatory 
activity and extent of damage in the joint [14,15]. 
Through evaluation of imaging of patients, a 
more accurate understanding is obtained of the 
degree and type of lesions, which, in combination 
with clinical manifestations and laboratory 
examination results, aids the formulation of 
individualized treatment plans for patients. 
 
The values of laboratory RA indices (RF, CRP 
and ESR) were significantly reduced in study 
group after treatment. Clinically, RF and ESR are 
used for evaluating the condition of patients with 
RA, while CRP level is used to evaluate 
inflammatory reactions [16]. The levels of the 
above three indicators were significantly lowered 
in study group, relative to control levels, 
indicating that following individualized treatment, 
the condition and inflammatory reaction of 
patients in study group had better improvement 
than those in the control subjects. The DAS28 
and VAS scores in both groups pre-and post-
treatment were also compared.  
 
The DAS28 rating is employed for evaluating 
disease status in RA subjects [17], while VAS 
score is usually used to determine the magnitude 
of pain. The results of the present study showed 
that relative to control, there were significantly 
lower post-treatment DAS28 and VAS scores in 
the study subjects, indicating that the disease 
activity reduction and joint pain relief effects in 
study group were significantly better than those 
in the control group. The results of evaluation of 
curative effect revealed that the total treatment 
effectiveness was significantly better in study 
group. Moreover, the results of analysis of 
changes in imaging indicator levels showed 
significantly lower post-treatment synovial 
thickness and joint effusion in study patients, 
thereby reflecting obvious curative effect on the 
patients. The above results suggest that the 
efficacy of individualized treatment strategy 
based on imaging results for RA subjects is 
better than that of traditional therapy. 
Individualized treatment strategies based on 
imaging results have the following advantages 
for RA patients: 
 
 (a) Accurate diagnosis: imaging results provide 
accurate diagnostic information which helps 
doctors confirm the existence and degree of RA, 
thereby preventing misdiagnosis and missed 
diagnosis, and it ensures that patients receive 
correct treatment. 
 
(b) Good guide in treatment decision-making: 
Imaging results assist doctors in understanding 

the involvement of the joint, the degree of 
damage to the joint structure and other related 
lesions, all of which are crucial in the 
development of individualized treatment 
strategies such as selection of appropriate drug 
treatment, physical therapy, or surgical 
intervention. 
 
(c) Monitoring of therapeutic effect: Through 
regular imaging examination, therapeutic effect 
and changes in joint structure may be effectively 
monitored. These are useful guides for making 
timely adjustments in the treatment plan so as to 
achieve the best therapeutic effect. 
 
(d) Improvement of patient satisfaction: 
Individualized treatment strategies are better 
than general treatment in meeting the needs and 
expectations of patients and in improving patient 
satisfaction [18,19]. At the same time, pain may 
be reduced; joint function may be improved, and 
the quality of life of patients may be enhanced 
through timely adjustment of the treatment plan. 
 
Limitations of this study 
 
This study has some limitations. The small 
sample size limits the generalizability and 
statistical applicability of the findings. There was 
no long-term follow-up on the RA subjects. 
Therefore, it may not be possible to fully 
understand the long-term curative effect of 
personalized treatment. Moreover, this research 
was done in only one hospital. There is therefore 
the need for larger-sample, multi-center studies 
involving long-term follow-up data collection so 
as to verify the effectiveness and long-term 
effects of individualized treatment strategies. 
 

CONCLUSION 
 
Imaging has potential benefits in the formulation 
of individualized treatment strategies for patients 
with RA. By accurately evaluating the degree and 
type of lesions through imaging, doctors may be 
able to formulate individualized treatment plans, 
effectively improve the curative effect on 
patients, reduce disease activity, and relieve pain 
in patients, all of which will result in improved 
quality of life of patients. 
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