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Ultrasonographic findings of rheumatoid arthritis 
patients who are in clinical remission
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American College of Rheumatology (ACR)/European 
League against Rheumatism (EULAR). Therefore, those 
patients are in remission phase that to be negative in 
clinical arthritis, erythrocyte sedimentation rate (ESR), 
C‑reactive protein (CRP), and DAS‑28 < 2.6.[5,6] Remission 
only way to prevent structural and articular damage, 
which active RA is the main cause of disability and 
progressive joint damage.[7]

However, clinical and laboratory examinations are not 
truly accurate that sometimes ultrasonography (US) says 
apposite results.[8,9]

US can easily diagnose synovitis, a pathological hallmark 
of RA, at the vascular and structural status. Two US 
methods are being employed to evaluate synovitis 
including B‑mode or gray scale (GS) US (imaging of 
anatomic structures, which empowers to visualize 
synovial hypertrophy and/or effusion) and power 

INTRODUCTION

Rheumatoid arthritis (RA) is defined as a systemic 
inflammatory condition or chronic progressive disease in 
small joint, specifically, in metacarpophalangeal (MCPs), 
proximal interphalangeals (PIPs), wrists, feet, and ankles 
causing inflammation in the joints led to deformity and 
limitation of joint motion.[1] Sometimes, RA deformity 
leads to patient disability.[1] The prevalence of RA is 
reported around 1% globally;[2] while it was found about 
0.33% in Iran, which shows a lower prevalence.[3]

RA divided into two different phases including flare and 
remission phases. Remission is the main therapeutic goal 
among RA patients.[4] Remission phase is defined based 
on the history of patients, clinical examination, and 
laboratory data. The main criteria that shown patients 
in remission phase are considered according to the 
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Background: The aim of this study was to recognize the findings of ultrasonography (US) in remitted rheumatic arthritis (RA) patients 
for detection subclinical arthritis. Materials and Methods: This descriptive study was conducted during 2016 in a rheumatology 
center. A total of 70 patients with remitted RA were included in the study. Sonography was performed on all 70 patients who did 
not show any clinical arthritis in clinical examination to find synovitis and effusion were evaluated with gray scale and hyperemia 
with power Doppler US. Results: Nearly 44.3% (n = 31) of our patients had positive sonography results including 20% synovitis, 
21.4% hyperemia, and 18.6% (n = 13) effusion. A total of 1960 joints of 70 patients were evaluated, in which 3.2% (n = 63) of joints 
had positive sonography findings including 1.2% synovitis, 1.5% hyperemia, and 1.1 with effusion.  Conclusion: US can diagnosis 
subclinical arthritis in patients with remitted RA who does not show any joint involvement in clinical examination.
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Doppler PD US (blood flow detection, which enables 
visualization blood vessels movement, hence, identifying 
increased micro vascular blood flow which seen in subclinical 
synovitis).[10,11] Currently, musculoskeletal US (No synovitis 
and hyperemia in imaging) and normal clinical examination 
have been accepted as complete remission for monitoring of 
RA.[12] The main purpose of identification the patients with 
remission phase is step‑down treatment strategy.

However, if there is still active inflammation through US 
and remission phase by clinical examination, Therefore, RA 
should not be step‑down treatment.[4] The aims of this study 
were to recognize the findings of US in remitted RA patients 
for detection subclinical arthritis; joint inflammation which 
identified by imaging and sonography not by clinical 
examination.[12]

MATERIALS AND METHODS

Study design and participants
The present study was a descriptive study which was 
conducted between July 2015 and July 2016 in Rheumatology 
outpatient Clinic of Al‑Zahra Hospital in Isfahan, Iran.

Patients with diagnosis of RA in remission phase 
(based on the criteria of ACR, 2010), over 18 years old, 
duration of RA at least 1 year, no active disease and no 
change in treatment in 6 months ago, and no physical 
symptom of therapy modification included in the study.[9]

The participants who did not perform serologic tests and 
sonography were excluded from the study.

The sample size (n = 70) was estimated using sample size 
method for prevalence studies and taking into justification 
the 95% confidence level and the calculated fault rate of 0.05.

The patient was examined by an expert rheumatologist. 
Demographic variables and laboratory tests such as rheumatic 
factor (RF), anti‑cyclic citrullinated peptide (anti‑CCP), ESR, 
and CRP were recorded in this study.

A total of 28 joints in each patient contained bilateral 
shoulder, elbow, wrist (radiocarpal and mid‑carpal 
joint), MCP, and PIP of the two hands examined by the 
rheumatologist.

Procedures
Sonography assessments
Ultrasonography was conducted for all patients with remitted 
RA (by clinical and laboratory examination) for 30 min by a 
radiologist who was unaware of clinical examination results, 
on the same day after clinical examination.

Sonography was performed using an ATL HDI 3000 
machine (ATL), with a 10‑5 MHz linear array “hockey stick” 
transducer, according to the EULAR guidelines.[13]

Sonography assessments were based on B‑mode or GS 
sonography and PD sonography.[14] For each patient, 
28 joints (in total 1960 joints) were examined with 
sonography. Synovitis and effusion were evaluated with 
GS and hyperemia with PD US.

Statistical analysis
The SPSS 24 was used for statistical analysis (IBM 
corporation, USA). The data presented mean ± standard 
deviation or number (percent) where applicable. P < 0.05 
was considered statistically significant.

RESULTS

There were seventy patients (15 men and 55 women) 
with the diagnosis of remitted RA. The mean age of 
individuals was 53.3 ± 13.0 ranged 24.0–81.0 years old. Mean 
duration of disease was 10.6 ± 8.9 years, and 59 (84.3%) 
of them had RA for more than 2 years. From 70 studied 
patients, 92.9% (n = 65) of patients were received low 
dose of corticosteroid. The most common treatments 
were steroid with two disease‑modifying antirheumatic 
drugs (DMARDs).

Table 1: Demographic, clinical, and laboratory features 
of the 70 rheumatoid arthritis patients
Variable n (%)
Age (years) 53.3±13
Gender

Female 55 (78.6)
Male 15 (21.4)

Duration of disease 10.6±8.9
<2 years 11 (15.7)
>2 years 59 (84.3)

Anti‑CCP positive 37 (52.9)
RF positive 36 (51.4)
Current medication

Monotherapy with 1 DMARDs 5 (7.1)
Steroid with 1 DMARDs 30 (42.9)
Steroid with 2 DMARDs 32 (45.7)
Steroid with 3 DMARDs 2 (2.9)
Steroid with 4 DMARDs 1 (1.4)

Drug*
MTX 55 (78.6)
HCQ 47 (67.1)
Steroid 62 (88.6)

SSZ 8 (11.4)
Biologic 2 (2.9)

*Each patient may be received more than one drug. Anti‑CCP = Anti‑cyclic 
citrullinated peptide; DMARDs = Disease‑modifying ant rheumatic drugs; 
RF = Rheumatoid factor; MTX = Methotrexate; HCQ = Hydroxychloroquine; 
SSZ = Sulfasalazine
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About 45.7% (n = 32) of patients got steroid with two 
DMARD [Table 1]. Methotrexate was the most drugs that 
were administrated. Laboratory findings demonstrated 
that ESR and CRP were normal for all patients, RF test was 
positive for 36 individuals (51.4%), and 37 patients (52.9%) 
showed anti‑CCP‑positive test. The mean of systolic blood 
pressure and diastolic blood pressure were 120.6 ± 24.1 and 
73.1 ± 9.7 mmHg, respectively. Baseline characteristics of 
RA patients are shown in Table 1.

Sonography was performed on all 70 patients who did 
not show any clinical arthritis in clinical examination. The 
findings indicated 44.3% (n = 31) of patients with positive 
results including 20% (n = 14) of patients with synovitis, 
21.4% (n = 15) of patients with hyperemia, and 18.6% (n = 13) 
of patients with effusion

Accordingly, among all 1960 evaluated joints, 3.2% (n = 63) 
of joints had positive sonography findings, which contain 
1.2% (n = 24) of joints with synovitis, 30 joints (1.5%) with 
hyperemia, and 1.1% (n = 21) with effusion. From 63 sonography 
positive results, knee joints appeared to have the most problems 
including 37.5% (n = 9) with knee synovitis, 86.7% (n = 26) with 
knee hyperemia, and 76.2% (n = 16) with knee effusion [Table 2]. 
The prevalence of type of joint involvement in sonography 
assessment has been shown in Figure 1.

DISCUSSION

Our results showed that sonography detected 44.3% 
subclinical arthritis which corresponded to 3.2% of all 
1960 evaluated joints. In Bellis et al. study, the prevalence 
of GS synovitis was 71.6% and PD synovitis 42%[15] which 
is in agreement with our study. Our finding confirmed by 
Ziswiler’s study results which reported sonography is more 
sensitive than clinical examination.[16]

Brown et al.’s study funds the performance of imaging for the 
accurate evaluation of disease activity RA even in remitted 
RA.[17] Funck‑Brentan et al. study described US identified 
somewhat more synovitis than clinical examination (34%) 
joints with synovitis by US versus (30.6%) clinically joint 
inflammation, which showed US discovered more joint 
inflammation than clinical examination.[18] Scirè et al. study 
reported that 95% of the patients in remitted RA presented 
a US joint count >0 and 41% had positive PD signal.[4] Our 
sonography findings indicated that sonography is more 
sensitive for RA patients who are in remission phase than 
clinical examination. This results confirmed by several 
studies.[4,6,7,9,12,13,18]

Study limitations
This is a descriptive study on a small number of joint 
RA patients which may lead to imprecise estimation of 
sonography findings. Furthermore, lack of comparison 
group pushed us just to describe findings. Our cases had a 
long duration of RA from 2 to 19 years. 

CONCLUSIONS

US can help to detection joint involvement in remitted RA 
patients.
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Figure 1: Prevalence of type of joint involvement in sonography assessment
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