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Ankle ultrasound tenosynovitis is 
a significant predictor of DAS28 – 

defined rheumatoid arthritis activity
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ABSTRACT
Objective. The study aimed to observe the frequency of ultrasound-defined tenosynovitis in ankle tendon and 
to evaluate the relationship of ankle tenosynovitis with clinical examination and rheumatoid arthritis (RA) activity 
measures.
Methods. RA patients were recruited in 2018 in the random order of presentation from the out-patient clinic. On 
the same day of inclusion, all patients underwent clinical examination, laboratory tests (inflammatory markers), 
ankle ultrasound and patient-reported outcomes.
Results. the study included 183 patients with established RA, mostly women (86.3%), with mean age of 57.3 
years. The most frequent tenosynovitis was observed in the tibialis posterior tendon (TP; 40.4%), followed by the 
peroneus longus (23.0%) and peroneus brevis (18.0%) tendons. Compared to patients without TP tenosynovitis, 
patients with TP tenosynovitis had significantly higher titres of rheumatoid factors (RF; median of 123 IU/mL com-
pared to 64 IU/mL; p = 0.023). Clinically tender (55.2%) and swollen (30.6%) ankles were 4.2 and respectively 
11.6 times more likely to reveal tenosynovitis on ultrasound. The presence of ankle tenosynovitis was associated 
with higher disease activity measures. DAS28 increased proportionally and significantly with the number of ankles 
with tenosynovitis, the grade of ankle tenosynovitis and power Doppler activity. The absence of ankle tenosyno-
vitis independently and significantly decreased DAS28 with 1.2 points (p < 0.001).
Conclusions. the most frequent ankle tenosynovitis observed in RA patients involves the TP tendon, which is 
associated with higher titres of RF. Swollen ankles are more specific and better predictors of ultrasound-defined 
ankle tenosynovitis, which has a directly proportional relationship with disease activity in RA. Disease activity 
scores should include clinical evaluation of ankles and ultrasound information.
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IntROduCtIOn
It is not uncommon in clinical practice for rheu-

matoid arthritis (RA) to start with ankle involvement 
or to exhibit persistent ankle involvement despite 
achieving disease remission defined by composite 
scores (e.g. DAS28 [1]). In fact, in a recent large na-
tional cohort study, 43.8% of RA patients reported 
that their disease started with ankle or foot symp-
toms [2]. Rheumatologists can attest the existence of 
patients with chronic clinical ankle arthritis despite 
the most modern of treatments. Acknowledging this 
observation, the European League against Rheuma-
tism (EULAR) taskforce recommended to include 
ankles in the Boolean definition of RA remission [3], 
underlying the concept that true remission should be 

reflected in all synovial joints. The task of clinically 
evaluating ankle joints can prove to be difficult be-
cause of their complex anatomy and multiple possi-
ble confounders which can decrease the accuracy of 
detection of RA-related involvement (for example 
obesity, chronic venous insufficiency etc.). Muscu-
loskeletal ultrasound can increase the objectivity of 
this evaluation, with the advantage of discriminating 
between synovial inflammation in joint and tendon 
sheath ankle involvement [4]. Although the clinical-
ly-justified recommendation to evaluate ankles in 
RA management is present in many practical guide-
lines, it is supported by few and low quality litera-
ture evidence [5]. The rarity of ankle studies in RA is 
certain, but a more important problem is that some 
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of this evidence is contradictory. Using both clinical 
examination and ultrasound, Elsaman et al. [6] ob-
served that the most frequent ankle ultrasound find-
ing was tenosynovitis (30,2%), which was also the 
earliest pathologic finding. The authors also reported 
that the most common tendon affected by tenosyno-
vitis was the tibialis anterior (TA; 22.2%), followed 
by the tibialis posterior (TP; 20.6%). However, Gut-
ierrez et al. [7] agreed that the most common ultra-
sound anomaly was tenosynovitis, but they reported 
that the most frequent tendons involved were TP 
(31.9%), peroneus longus (PL; 26.9%) and peroneus 
brevis (PB; 23.6%), with no significant association 
of ankle ultrasound findings with DAS28. Investi-
gating clinical associations of ankle tenosynovitis, 
Suzuki et al. observed a positive association between 
ankle tenosynovitis and rheumatoid factor (RF) lev-
els [8] and the fact that tenosynovitis was signifi-
cantly more common in early RA ankles (disease 
duration under 6 months) [9]. Ankle tenosynovitis is 
responsible for secondary tendon dysfunction [10] 
and it is responsive to RA treatment [11].

In a recent study [12], we aimed to investigate the 
relationship between ankle involvement and disease 
activity in RA, from a clinical and ultrasound per-
spective, limiting the analysis to ankle synovial hy-
pertrophy (SH) detection and relevance. We ob-
served that both clinically tender and swollen ankles 
were approximately 3 times more likely to reveal 
ultrasound ankle joint SH. Furthermore, the pres-
ence, grade and power Doppler (PD) activity of an-
kle SH were predictive of significantly higher dis-
ease activity measures. We concluded that clinical 
ankle involvement and ultrasound-detected ankle 
SH have a directly proportional relationship with 
disease activity in RA. Using the same data set in the 
current study, we aimed to observe if these conclu-
sions were also true for ankle tenosynovitis in RA. 
More specifically, the study aimed to observe the 
frequency of ultrasound-defined tenosynovitis in an-
kle tendon and to evaluate the relationship of ankle 
tenosynovitis with clinical examination and disease 
activity measures.

MethOds

Patient selection

RA patients were recruited in 2018 in the random 
order of presentation to the out-patient clinic from an 
academic hospital (Clinical Centre for Rheumatic 
Diseases, Bucharest, Romania). Study inclusion re-

quired fulfilment of the 2010 American College of 
Rheumatology (ACR)/EULAR classification crite-
ria of RA [13] and age above 18 years. Exclusion 
criteria consisted of history or current ankle deform-
ity/surgery, local complex regional pain syndrome, 
fibromyalgia, injectable glucocorticoids (pulse-ther-
apy, intramuscular, intra-articular injections) in the 
month prior to study inclusion. Oral glucocorticoids 
(≤ 10 mg prednisone equivalent) which were stable 
in the month prior to study inclusion were allowed. 
Similarly, stable doses of nonsteroidal anti-inflam-
matory drugs (NSAIDs) in the last week were al-
lowed. The study was approved by the local ethics 
committee and all patients gave written informed 
consent prior to enrolment and any study procedures. 
On the same day of study inclusion, all patients un-
derwent clinical examination, laboratory tests, ankle 
ultrasound and completed independently patient-re-
ported outcomes: patient global assessment of gen-
eral health (PtGA; on a 100 mm visual analogue 
scale) and health assessment questionnaire (HAQ).

Clinical and laboratory evaluation

All clinical examinations were done by the same 
senior rheumatologist, blinded to laboratory and ul-
trasound results. The 28 joints included in DAS28 
and both ankles were examined by inspection, palpa-
tion and active movement at each compartment, 
screening for signs of inflammation (pain and/or 
swelling). Concomitant local ankle pathology was 
also noted: hallux valgus, pes planus, chronic ve-
nous insufficiency. A clinical interview noted aspects 
of general medical history, RA history and current 
anti-rheumatic treatment. Obesity was defined as 
body mass index above 30 kg/m2. Standard 28-joint 
tender/swollen counts were performed and disease 
activity scores (DAS) were computed: DAS28 [1] 
using C-reactive protein (CRP, which is better corre-
lated with synovial inflammation than erythrocyte 
sedimentation rate - ESR [14]) and SDAI (simplified 
disease activity index) [15]. Laboratory tests includ-
ed CRP (normal < 5 mg/dl), ESR (normal < 20 
mm/h), rheumatoid factor (RF; normal < 30 IU/mL) 
and anti-citrullinated protein antibodies (ACPA; 
normal < 20 IU/ml).

Ankle ultrasound

Ankle ultrasound scans were performed and in-
terpreted by a single rheumatologist with more than 
7 years of experience in RA patients (Figure 1), on 
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the same day as the clinical examination and blinded 
to its result. Using an Esaote MyLabTwice machine 
(12-18 MHz linear transducer), both ankles were 
scanned according to the EULAR-recommended an-
kle technique [16]. First, ankles were scanned in 
grey scale, followed by power Doppler (PD) tech-

nique, using constant settings (gain just below the 
noise level, 750 Hz pulse repetition frequency, 8-10 
MHz Doppler frequency, low wall filter). The fol-
lowing tendons were examined: tibialis anterior 
(TA), extensor hallucis longus (EHL), extensor digi-
torum longus (EDL), tibialis posterior (TP), flexor 

TABLE 1. General characteristics of RA patients (n = 183)

TABLE 2. Regression analysis



106 Romanian JouRnal of Rheumatology – Volume XXViii, no. 3, 2019

TABLE 3. Disease activity indices and patient-reported outcomes according to ankle tenosynovitis 
presence (n = 183)

digitorum longus (FDL), flexor hallucis longus 
(FHL), peroneus longus (PL) and brevis (PB). Teno-
synovitis was defined and quantified using OMER-
ACT recommendations [16].

statistics

Distribution normality was assessed using de-
scriptive statistics, normality and stem-and-leaf 
plots, and Kolmogorov-Smirnov tests. Differences 
of continuous variables (e.g. DAS28) among cate-
gorical variables (e.g. PD presence or tenosynovitis 
grades) were tested with non-parametric tests for in-
dependent variables (Mann-Whitney and Kruskal- 

Wallis tests respectively). Post-hoc Bonferoni pair-
wise comparisons of Kruskal-Wallis test results were 
done to identify significant differences among cate-
gories of multi-level nominal variables (e.g. number 
of tendons with tenosynovitis). The ability of clini-
cal findings (tender/swollen ankle) to predict ultra-
sound-defined ankle tenosynovitis was studied using 
specificity, sensitivity and binary logistic regression 
and they were compared using the McNemar’s test. 
DAS28CRP prediction was studied with standard mul-
tiple linear regression models built using SPSS auto-
matic linear modelling with forward stepwise selec-
tion method, information criterion for entry/removal 
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and 95% confidence interval. The statistical tests 
were considered significant if p < 0.05 and were 
computed with IBM SPSS Statistics version 25.0 for 
Windows (Armonk, NY, IBM Corp.).

Results
The study included 183 patients with established 

RA (Table 1), mostly women (86.3%), with a mean 
age of 57.3 (12.5) years. The most frequent tenosyn-
ovitis was observed in the TP tendon (40.4%), fol-
lowed by the PL (23.0%) and PB (18.0%;) tendons 
(Table 3). Compared to patients without TP tenosyn-
ovitis (59.6%), patients with TP tenosynovitis 
(40.4%) had significantly lower disease duration 
(median of 7.0 compared to 8.5 years; p = 0.043), 
higher DAS28CRP (median of 5.0 compared to 2.8; p 
< 0.001), higher HAQ score (median of 1.9 com-
pared to 1.5; p = 0.037) and higher titres of RF (me-
dian of 123 IU/ml compared to 64 IU/ml; p = 0.023), 
with similar titres of ACPA (p > 0.05).

Clinical examination revealed 101 (55.2%) pa-
tients with at least one tender ankle, of whom 70 had 
tenosynovitis in at least one ankle, producing 60.6% 
sensitivity and 64.4% specificity for clinical exami-
nation to detect ultrasound-defined tenosynovitis. 
Similarly, 56 (30.6%) patients had at least one swol-
len ankle at clinical examination, of whom 48 had 
ankle tenosynovitis on ultrasound (50.0% sensitivity 
and 90.8% specificity). Regression analysis revealed 
that both clinically tender and swollen ankles were 
4.2 and respectively 11.6 times more likely to reveal 
tenosynovitis on ultrasound (Table 2). The differ-
ence between the ability of clinically tender and 
swollen ankles to predict tenosynovitis presence on 
ultrasound was significant (McNemar’s p = 0.034) 
in favour of swollen ankles.

The presence of ankle tenosynovitis was associ-
ated with higher disease activity measures (Table 3). 
For example, compared to patients without tenosyn-
ovitis in any ankle tendon (87; 47.5%), those with at 
least one tenosynovitis (96; 52.4%) had significantly 
higher median DAS28CRP (4.9 compared to 2.6; p < 
0.001) and HAQ scores (1.9 compared to 1.3; p < 
0.001). DAS28CRP values increased proportionally 
and significantly with the number of ankles with ten-
osynovitis (Figure 1A): a patient with one tendon 
with tenosynovitis had a significantly higher median 
DAS28CRP than a patient with no tenosynovitis (4.67 
compared to 2.64; p = 0.003). The grade of ankle 
tenosynovitis behaved similarly: Figure 1B illus-

trates how patients with grade 1 ankle tenosynovitis 
had significantly higher median DAS28CRP com-
pared to patients with grade 0 (4.79 compared to 
2.61; p = 0.001). PD activity of ankle tenosynovitis 
produced similar results (Figure 1C): PD signal 
presence was associated with higher median DAS-
28CRP (p = 0.001). The presence of ankle tenosynovi-
tis and its grades and PD presence in ankle tenosyn-
ovitis produced identical significant differences 
regarding all other disease activity measures report-
ed in Table 3 (p < 0.03; data not shown). Ankle ten-
osynovitis had an independent effect on DAS-
28CRP-defined disease activity: for example, taking 
into account all other significant covariates in the 
regression model (bDMARD, HAQ), the absence of 
ankle tenosynovitis independently and significantly 
decreased DAS28CRP with 1.2 points (p < 0.001; Ta-
ble 2).

dIsCussIOns
Our data revealed that the most frequent ankle 

site for ultrasound-defined tenosynovitis was TP 
(40.4%). TP was also the leading site for tenosynovi-
tis detection reported by Gutierrez et al. [7] (31.9%) 
and the second one in the study of Elsaman et al. [6] 
(20.6%). The significantly higher frequency of TP 
tenosynovitis in our study sample can be interpreted 
in the context inter-observer variability, technical 
difference of ultrasound machines and different RA 
phenotypes included in the study. The TP tendon has 
an important effect of stabilizing the lower leg 
through its functional role in inversion, plantar flex-
ion and supporting the arch of the foot. This explains 
why RA involvement of its tendon can result in a 
characteristic plano-valgus deformity of the foot 
[10,17,18]. Some authors have argued for the use of 
isolated talonavicular arthrodesis in patients with TP 
tendon dysfunction in order to prevent further ana-
tomical deformity of the ankle [19]. If the aim of RA 
treatment is to preserve joint function, the screening 
of TP tenosynovitis should represent an important 
step in assessing walking and gait in RA patients. 
The association of TP tenosynovitis with higher RF 
titres (also noted by Suzuki et al. [8]), but not with 
ACPA is puzzling. High RF titres are specific for RA 
and their presence is considered to be a prognostic 
factor since seropositivity is associated with disease 
progression [20] and mortality [21]. The link be-
tween this possibly confounding association may be 
explained by the levels of pro-inflammatory cy-
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tokines: Takeuchi et al. [22] showed that RF titres 
correlate with tumour necrosis factor levels. This 
will infer that TP tenosynovitis, just like RF, is an 

expression of RA pathogenesis and might share the 
same specificity and prognostic ability, assumptions 
which merit further study.

FIGURE 1. Median DAS28crp according to the number of tendons with TS (A), grade of ankle TS (B) and presence of 
PD signal in ankle TS (C). 
CRP – C-reactive protein; DAS – disease activity score; PB – peroneus brevis; PD – power Doppler; TS – tenosyvitis
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Wakefield et al. [23] compared clinical examina-
tion and ultrasound with high field magnetic reso-
nance imaging (MRI) and reported that, compared to 
the gold standard of MRI, clinical examination was 
sensitive but ultrasound more specific in identifying 
hindfoot tenosynovitis. However, we observed low 
sensitivity of clinically tender and swollen ankles to 
reveal ultrasound-defined tenosynovitis and high 
specificity of swollen ankles, which are a more pow-
erful predictor of tenosynovitis. Because of compli-
cated anatomy and multiple confounding conditions, 
it seems that clinical ankle evaluation should be 
complemented by ultrasound scans in order to avoid 
false negative and false positive results. For a trained 
rheumatologist, ankle ultrasound should not compli-
cate the clinical management, especially in the era of 
high performance machines and standardized rec-
ommendations.

Regarding the association of ankle tenosynovitis 
with disease activity, we observed further proof of 
causality: on one hand, not only the presence of ten-
osynovitis, but also its grade and the extent of its 
ankle involvement were associated with higher dis-
ease activity; on the other hand, the absence of ankle 
tenosynovitis was significantly and independently 
associated with lower disease activity measured by 
DAS28CRP. The fact that Gutierrez et al. [7] did not 
observe this evidence could be due to its absence 
from their study sample, which was more tightly 
controlled regarding disease activity: compared to 
our sample, their patients had a lower mean disease 
duration (3.3 versus 11.2 years) and DAS28 (3.6 ver-
sus 4.4, assuming that the authors used ESR to cal-
culate this score), a higher prevalence of csDMARD 
(95.4% versus 84.7%) and glucocorticoid (27.7% 
versus 17.5%) treatment. This highlights the impor-

tance of study population characteristics (Table 1) 
and their variability: our 183 patients were predomi-
nantly women in their 6th decade, with established 
RA judging by mean disease duration and relatively 
low frequency of seropositivity. Only to similar pop-
ulations of RA patients can our results be extrapolat-
ed without increasing the risk of improper generali-
zation. Further studies on the subject of clinical and 
ultrasound ankle involvement could focus on specif-
ic RA populations, such as early RA or treat-
ment-naïve RA, in order to complement and ulti-
mately confirm our observations.

Several study limitations should be taken into 
consideration when assessing the relevance of our 
results: the cross sectional study design, the lack of 
an inter-observer study, the fact that clinical exami-
nation was not done individually at the level of each 
ankle structure (joint, tendon) and the fact that bone 
damage (erosions) was not evaluated either by con-
ventional radiography or ultrasound.

COnClusIOns 
The most frequent ankle tenosynovitis observed 

in RA patients involves the TP tendon, which is as-
sociated with higher titres of RF but not ACPA. 
Comparing the ability of ankle tenderness and swell-
ing to detect ultrasound-defined ankle tenosynovitis 
showed that swollen ankles are more specific and 
better predictors. Ultrasound-detected ankle teno-
synovitis has a directly proportional relationship 
with disease activity in RA. A new DAS is needed, 
in order to reflect the clinical reality of today’s RA 
patients, a DAS which should include clinical evalu-
ation of ankles and ultrasound information.
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