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ABSTRACT

Introduction: To assess clinical and ultrasound
effectiveness of steroid injection (local treat-
ment, LT) into the digital flexor tendon sheath
for the treatment of psoriatic dactylitis com-
pared to systemic treatment (ST) alone.
Methods: In this observational, multicentre,
prospective study, 88 cases of symptomatic
hand dactylitis were evaluated clinically and
sonographically by high-frequency ultrasound
(US) probe in both greyscale (GS) and power

Doppler (PD). The presence of flexor tenosyn-
ovitis (FT), soft tissue oedema (STO), peritendon
extensor inflammation and synovitis was
assessed (including DACtylitis glObal Sono-
graphic—DACTOS—score) before treatment, at
1-month (T1) and 3-months (T3) follow-up. LT
was proposed to all patients. Patients refusing
LT were treated with oral NSAIDs. Patients
continued the same baseline csDMARDs and/or
corticosteroid therapy during the whole follow-
up period. US response was defined for DACTOS
score\3 and US remission for DACTOS
score = 0.
Results: At T3 evaluation the ST group showed
a significantly higher persistence (grade[1) of
FT and STO (p\0.001 for all) and MCP syn-
ovitis (p = 0.001). US remission was
achieved only in the LT group (at T3 31% vs. 0,
p\0.001). The percentage of patients with
DACTOS\ 3 was significantly greater in the LT
group compared with ST group, at both T1 (49%
vs. 5%, p\ 0.001) and T3 evaluation (76% vs.
7%, p\ 0.001). In multiple conditional logistic
regression analysis, the only factor associated
with US remission was LT (T3 odds ratio =
41.21, p\0.001).
Conclusions: US confirmed the effectiveness of
steroid injection for dactylitis by demonstrating
that it involves the resolution of extra-articular
inflammation, in particular FT and STO.
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Key Summary Points

Why carry out this study?

The study aimed to assess ultrasound
effectiveness of steroid injection into the
digital flexor tendon sheath for the
treatment of psoriatic dactylitis compared
to systemic treatment alone

The study evaluated modifications of
clinical and ultrasound lesions induced by
steroid injection into or in close proximity
to the digital flexor tendon sheath of
dactylitic digits in comparison with use of
an NSAID treatment course

The study explored associations between
specific ultrasound findings and clinical
parameters of PsA activity

What was learned from the study?

A single steroid injection into or in close
proximity to the digital flexor tendon
sheath was sufficient to determine an
important ultrasonographic and clinical
response, maintained at 3 months

Ultrasound confirmed the effectiveness of
steroid injection on dactylitis by
demonstrating that it involves the
resolution of extra-articular
inflammation, in particular flexor
tenosynovitis and soft tissue oedema

During the entire follow-up period, no
injection-related side effects, such as
subcutaneous fat tissue atrophy, skin
hypopigmentation, tendon rupture or
infection, were noted

INTRODUCTION

Dactylitis is a hallmark of psoriatic arthritis
(PsA) and it is characterized by a diffuse and
uniform swelling of a whole digit [1]. It has
been included in the ClASsification for Psoriatic
ARthritis (CASPAR) criteria [2, 3] and it is a
clinical marker of disease severity [4]. Dactylitis
may be the first manifestation of PsA, occurring
in up to 49% of PsA patients, and in some cases
it can manifest as an isolated finding of the
disease [5, 6]. The most frequently used scores
to evaluate dactylitis activity are the Leeds
Dactylitis Index (LDI) and a simplified version,
the LDI basic (LDI-b); both scores evaluate both
finger circumference and tenderness [7, 8].

Several ultrasound (US) and magnetic reso-
nance imaging (MRI) studies showed that
dactylitis includes different inflammatory
lesions such as flexor tenosynovitis (FT), soft
tissue oedema (STO) and synovitis of metacar-
pophalangeal (MCP), proximal interphalangeal
(PIP) and distal interphalangeal (DIP) joints
[9–17].

Cross-sectional studies of our group have
showed that specific US lesions (particularly FT
and STO) are associated with high values of LDI-
b and local patient symptoms [18–21]. A recent
longitudinal study highlighted that clinical
responses in dactylitis are linked with sono-
graphic improvement in extracapsular lesions
(particularly FT and STO) [22]. At present, the
only US measure for assessing the severity of
dactylitis is the recently developed DACTylitis
glObal Sonographic (DACTOS) score, which
grades the characteristic US lesions of hand PsA
dactylitis and it could be a useful tool for
assessing the response to treatment [23].

The most common first-line therapies for
dactylitis recommended by the Group for
Research and Assessment of Psoriasis and PsA
(GRAPPA) [24] and the European League
Against Rheumatism (EULAR) [25] are non-
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steroidal anti-inflammatory drugs (NSAIDs) and
local corticosteroid injections. Even though
infiltrative therapy is commonly used in every-
day clinical practice, this therapeutic strategy is
largely empirical since no formal studies on
local corticosteroid injections in PsA dactylitis
have been published [26, 27]. A recent study of
ours showed that steroid injections into the
digital flexor tendon sheath could be an effec-
tive and safe first-line therapy for psoriatic
dactylitis, but it included only clinical evalua-
tion [28].

The aims of the present study were (1) to
evaluate clinical and US effectiveness by steroid
injection into or in close proximity to the dig-
ital flexor tendon sheath of dactylitic digits
compared with the use of NSAID treatment
course and (2) to explore associations between
specific US findings and clinical parameters of
disease activity.

METHODS

Study Design and Patient Population

This is a multicentre, longitudinal study con-
ducted at three Italian rheumatology centres
(University of Modena and Reggio Emilia, Italy;
University Federico II, Naples, Italy; IRCCS
Sacro Cuore Don Calabria Hospital, Negrar,
Verona, Italy) enrolling consecutive PsA
patients with symptomatic hand dactylitis. The
present study is an extension of previously
reported investigations [22, 28].

The study was approved by the local ethics
committee (approval no. 824/18-RE), and it was
conducted in conformity with the Declaration
of Helsinki and its later amendments. Written
informed consent for the anonymous use of
data was obtained from all participants.

Consecutive PsA patients with symptomatic
hands dactylitis were enrolled in the study.
Exclusion criteria included: (1) axial involve-
ment; (2) treatment with biological disease-
modifying antirheumatic drugs (bDMARDs) or
targeted synthetic DMARDs; (3) Disease Activity
Index for Psoriatic Arthritis (DAPSA)\14; (4)
previous dactylitis involving the finger under

assessment; 5) previous steroid injection at the
level of the affected finger.

The presence of active dactylitis was evalu-
ated through physical examination by one
rheumatologist from each centre (AM, CS, RS)
and confirmed using the dactylometer and the
related LDI-b [7, 8]. The DAPSA was calculated
for each patient at baseline [29].

When in an enrolled patient an additional
finger became dactylitic during the enrolment
period, it represented a new case of dactylitis
and was included in the study. Any digit was
considered as a distinct case and the newly
symptomatic finger was evaluated through
clinical assessment and US evaluation. A new
case of dactylitis was included only if the pre-
vious one was completely solved.

Treatment

In accordance with international recommen-
dations [24, 25], infiltrative therapy was offered
to all patients as the first option. Patients who
accepted the steroid injection were classified as
local treatment (LT) group; those who refused
local therapy underwent a 4-week treatment
with a full dose of NSAIDs and were classified in
the systemic treatment (ST) group. In case of no
clinical response after 1 month, they could
change the type of NSAIDs. Patients of both
groups continued the same baseline therapy
with conventional synthetic DMARDs
(csDMARDs) or oral corticosteroids for the
entire duration of the follow-up.

In accordance with our clinical practice, all
the patients of the LT group underwent ster-
oidal injection after baseline examination by a
rheumatologist for each centre (VB, FM, GC),
blinded to the clinical data. A 25-gauge needle
was used to inject 20 mg methylprednisolone
acetate (Depo-medrol, Pfizer, Italy) into the
sheath of the flexor tendons, without US
guidance.

Ultrasound Assessment

Sonographic evaluations of dactylitic fingers
were executed by three operators (NG, PM, IT),
with extensive experience in musculoskeletal
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US (MsK-US), using the same machine
(MyLab70XVG—Esaote S.p.A., Genoa, Italy),
employing a linear 6–18-MHz transducer. The
sonographers were blinded to treatment and
were not aware of the clinical data.

US greyscale (GS) imaging was optimized for
maximal image resolution. Power Doppler
mode (PD) parameters were set as follows:
500-Hz pulse repetition frequency, 3 wall filter,
4 persistence and 45–55% colour gain. Msk-US
examinations were performed using a large
quantity of gel to avoid probe contact with the
skin.

Images of both the dactylitic digit and con-
tralateral non-affected finger were acquired in
the longitudinal and transverse planes from the
dorsal and volar views according to currently
accepted international guidelines [30]. Joint
synovitis, flexor tenosynovitis (FT), subcuta-
neous oedema (STO) and peritendon extensor
inflammation (PTI) were evaluated at metacar-
pophalangeal (MCP), proximal interphalangeal
(PIP) and distal interphalangeal (DIP) joints, in
both GS and PD mode. At baseline, T1 and T3,
we examined every affected finger and the un-
affected contralateral one.

The US assessment was performed at baseline
(T0) and at the 1st and 3rd month post-proce-
dure (T1 and T3, respectively). FT was assessed
using the semi-quantitative (0–3) scoring sys-
tem proposed by the Outcome Measures in
Rheumatology (OMERACT) US group [31]. A
semi-quantitative (0–3) score, described in a
recent manuscript, was used for STO, compar-
ing the dactylitic finger with the unaffected
contralateral one [23, 32]. PTI was evaluated as
present/absent at MCP and PIP level, as reported
in a previous study [23]. We used the EULAR-
OMERACT GS and PD combined score (0–3) for
evaluating joint synovitis at MCP, PIP and DIP
level [33–35]. Moreover, we used the DACTOS
score for every affected digit at T0, T1 and T3. It
provided addition of the following US lesion
scores: joint synovitis (0–3 for MCP, PIP and
DIP), PTI (GS 0–1, PD 0–1 for MCP and PIP), FTO
(GS 0–3, PD 0–3) and STO (GS 0–3, PD 0–3) [23].

US remission was defined as GS grade 0 and
absence of power Doppler for all US sono-
graphic lesions. A DACTOS value\3 identified
the US response [36].

Clinical Assessment

Visual analogue scale (VAS) was provided to the
patients as a tool to rate the functional impair-
ment and local pain severity of the affected
digit. The VAS-FI score, which is related to
functional impairment, goes from 0 (no func-
tional impairment) to 10 (total functional
impairment). In addition, VAS pain (VAS-p),
ranging from 0 (no pain) to 10 (worst possible
pain), was used. These two parameters evalu-
ated the finger affected by dactylitis. Clinical
independent assessors (NP, FC, IT), blinded to
treatment, evaluated outcomes at T0, T1 and
T3. Clinical assessment comprised the physical
examination of the finger affected by dactylitis,
evaluation of the related LDI-b and recording of
VAS-p and VAS-FI scores.

Meaningful treatment response (MTR) and
clinical remission (CR) were based on defini-
tions from previous studies [36]. All adverse
events verified during the observation period
were also recorded and evaluated.

Statistical Analysis

All qualitative variables were expressed in terms
of percentages; quantitative variables were
expressed as mean ± SD or, in cases of strong
deviation from normality, median and range.
To compare non-continuous variables we used
the chi-square test while continuous variables
were compared using non-parametric or t-test,
as appropriate.

The possible explanatory variables (demo-
graphic, laboratory, clinical and US) were
entered as possible explanatory variables in a
conditional logistic regression analysis with
response at T1 and T3 examination as the
dependent variable. The most significant inde-
pendent variables were identified using a p-value
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[ 0.10 as the removal criterion using a back-
ward selection procedure. Adequate intra- and
inter-rater reliability were presumed based on
significant agreement reported in previous
studies [18, 19, 21]. Sensitivity to change of
different US abnormalities was estimated using
the standardized response mean (SRM) and its
values were interpreted as trivial (\ 0.2), small
(C 0.2 and\ 0.5), moderate (C 0.5 and\ 0.8)
and moderate (C 0.8) [37].

Significance level was set to p\0.05. All
analyses were performed using SPSS V.23 (IBM
Corp., NY, USA).

RESULTS

Demographics and Clinical Characteristics

A total of 88 dacylitic hand digits from 61 PsA
patients (36 males and 25 females with mean
age 47.2 ± 15.1 years) entered the study. No
patient showed more than one dactylitic finger
concomitantly. However, 15 patients presented
more than one episode, verifying at the level of
different fingers. Apart from hand dactylitis, all
the enrolled patients showed PsA minimal dis-
ease activity (DAPSA\14) and continued the
same baseline treatment (csDMARDs or oral
corticosteroids or no treatment) throughout the
follow-up period. Some patients did not take
any baseline therapy with csDMARDs or oral
corticosteroids because dactylitis was the only
manifestation of the disease and, according to
guidelines, they were treated only with injec-
tion or NSAIDs.

In Table 1, there are reported study patients
and dactylitic fingers at T0. Thirty-one patients
(45 dactylitic fingers) were treated with steroid
injection and belonged to the LT group; 30
patients (43 dactylitic fingers) were managed
with NSAIDs and were part of the ST group. Due
to an acceptable response, no patient changed
the type of NSAIDs at T1 and T3.

At baseline, a significant difference for VAS-
FI (LT 7.8 ± 1.6 vs. ST 6.6 ± 2.3, p = 0.010)
between the two groups was reported; regarding

sex, age, ESR, CRP, VAS-p and LDI-b no differ-
ences were identified. Furthermore, in the
comparison between the two groups, the LT
group had a higher percentage of patients
without baseline therapy with csDMARDs or
oral corticosteroids (p = 0.034).

Ultrasound Findings

Table 2 reported the prevalence of US abnor-
malities (and related grading) at baseline, T1
and T3 evaluations in LT and ST group. No
baseline differences between the groups for
individual US lesions were found. At T1 there
was a statistically significant difference between
the two groups for the following US parameters:
GS FT (p = 0.002), PD FT (p\ 0.001), GS STO
(p\ 0.001) and PD STO (p\ 0.001). A similar
statistically significant difference for the same
US lesions was recorded at T3. The other US
parameters did not change significantly except
for MCP synovitis (combined score), which was
lower in the ST group after 3 months
(p = 0.018).

After 3 months we recorded the disappear-
ance of some grade 3 US lesions (in particular
PD FT, GS and PD STO) in the LT group, while
the same US lesions were only reduced in the ST
group.

At T3 evaluation the ST group showed a sig-
nificantly higher persistence (grade C 1) of GS
FT, PD FT, GS STO, PD STO (p\ 0.001 for all)
and MCP synovitis (p = 0.001) (see Table 3 and
Fig. 1).

The SRMs between T0 and T1 and T0 and T3
evaluations were good for GS FT (0.87 and 1.17)
and PD FT (0.97 and 1.08), moderate for GS STO
(0.73 and 0.74) and PD STO (0.71 and 0.78) and
trivial for the remaining lesions (0.02–0.22).

We observed US remission only in the LT
group and, in particular, this was achieved in 3
and 14 cases at T1 and T3, respectively (at T1 7%
vs. 0, p = 0.241; at T3 31% vs. 0, p\ 0.001)
(Fig. 2).

Regarding US response, the percentage of
patients with DACTOS\3 was significantly
greater in the LT group than in the ST group, at
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both T1 (50% vs. 7%, p\ 0.001) and T3 evalu-
ation (76% vs. 7%, p\0.001) (Fig. 2). At T3,
mean values of the VAS-p and VAS-FI were sig-
nificantly higher in the group with DACTOS\
3 compared with the group with DACTOS C 3
(1.49 ± 1.72 vs. 4.37 ± 2.69, p = 0.001, for VAS-
p and 1.43 ± 1.46 vs. 4.98 ± 2.81, p\ 0.001,
for VAS-FI).

Figure 3 shows an example of the US assess-
ment at baseline and after 3 months in the LT
group.

Clinical Findings

In both groups, there was a significant
improvement in clinical parameters from T0 to
T1 and T3 (Table 4). This was not identified for
T1 and T3 VAS-p in the ST group. Table 4 shows
T0 values and T1 and T3 changes in VAS-p, VAS-
FI and LDI-b in the LT and ST groups. The
reduction of VAS-p, VAS-FI and LDI-b values
was statistically significant in the LT group, at

Table 1 Demographic and clinical characteristics at baseline of the two groups: local treatment group (LT) and systemic
treatment group (ST)

Total LT
31 patients (45 DF)

ST
30 patients
(43 DF)

p value

Patients (61)

Female n (%) 25 (41%) 14 (31%) 11 (26%) 0.401

Mean age, years (mean ± SD) 47.2 ± 15.1 44.4 ± 13.6 46.7 ± 15.3 0.098

Dactylitic fingers (88)

Dactylitis duration, weeks (mean ± SD) 24.8 ± 21.4 25.5 ± 29.9 24.1 ± 23 0.765

PsA disease duration, months (mean ± SD) 49.2 ± 44.4 41.8 ± 35.7 57 ± 51.2 0.111

ESR, mm/h (mean ± SD) 18 ± 13.1 11.8 ± 10.2 21.9 ± 15.2 0.056

CRP, mg/dl (median, IQR) 0.3 (0.2–0.9) 0.3 (0.2–0.8) 0.4 (0.2–0.9) 0.628

TJC 68 joints (mean ± SD) 7.4 ± 5.2 7.6 ± 5.7 7.2 ± 4.8 0.737

SJC 66 joints (mean ± SD) 2.2 ± 2.18 3.2 ± 2.4 2.7 ± 1.7 0.887

DAPSA (median, IQR) 2.2 (1.1–5.1) 2.3 (1.2–7.2) 2.1 (0.8–4.5) 0.455

MASES (mean ± SD) 0.8 ± 1.12 0.9 ± 1 0.4 ± 0.9 0.270

VAS-p (mean ± SD) 6.4 ± 2.1 6.4 ± 1.9 6.1 ± 2.3 0.062

VAS-FI (mean ± SD) 7.2 ± 2.2 7.8 ± 1.6 6.6 ± 2.3 0.010

LDI-b (mean ± SD) 13.7 ± 8.4 13.1 ± 8.3 14.4 ± 10.4 0.507

DACTOS (mean ± SD) 7.7 ± 2.4 7.5 ± 2.1 7.8 ± 2.6 0.414

No therapy (n, %) 18 (20%) 14 (31%) 4 (9%) 0.034

csDMARDs (n, %) 63 (72%) 29 (65%) 34 (80%) 0.084

Oral steroids (n, %) 7 (8%) 2 (4%) 5 (11%) 0.421

p values\ 0.05 were considered statistically significant
CRP, C-reactive protein; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; DF, dactylitic fingers;
ESR, erythrocyte sedimentation rate; LT, local treatment; MASES, Maastricht Ankylosing Spondylitis Enthesitis Score;
PsA, psoriatic arthritis; SJC, swollen joint count; ST, systemic treatment; TJC, tender joint count

1814 Rheumatol Ther (2021) 8:1809–1826



Table 2 Prevalence of individual ultrasound abnormalities at T1 and T3 examinations according to treatment (at T0, T1
and T3, respectively)

Variable Grade 0 Grade 1 Grade 2 Grade 3

GS flexor tenosynovitis

T0 LT (45 fingers) 0 (0%) 16 (35.6%) 24 (53.3%) 5 (11.1%)

ST (43 fingers) 6 (14.0%) 11 (25.6%) 23 (53.5%) 3 (7.0%)

p = 0.060

T1 LT (45 fingers) 20 (44.4%) 21 (46.7%) 2 (4,4%) 2 (4.4%)

ST (43 fingers) 6 (14.0%) 20 (46.5%) 15 (34.9%) 2 (4,7%)

p = 0.001

T3 LT (45 fingers) 30 (66.7%) 13 (28.9%) 2 (4.4%) 0 (0%)

ST (43 fingers) 13 (30.2%) 17 (39.5%) 12 (27.9%) 1 (2.3%)

p = 0.002

PD flexor tenosynovitis

T0 LT (45 fingers) 7 (15.6%) 6 (13.3%) 26 (57.8%) 6 (13.3%)

ST (43 fingers) 9 (20.9%) 4 (9.3%) 27 (62.8%) 3 (7.0%)

p = 0.654

T1 LT (45 fingers) 35 (77.8%) 8 (17.8%) 1 (2.2%) 1 (2.2%)

ST (43 fingers) 12 (27.9%) 12 (27.9%) 15 (34.9%) 4 (9.3%)

p\ 0.001

T3 LT (45 fingers) 41 (91.1%) 2 (4.4%) 2 (4.4%) 0 (0%)

ST (43 fingers) 18 (41.9%) 8 (18.6%) 16 (37.2%) 1 (2.3%)

p\ 0.001

GS soft tissue oedema

T0 LT (45 fingers) 3 (7.1%) 17 (35.7%) 24 (57.1%) 1 (0%)

ST (43 fingers) 1 (2.3%) 18 (41.9%) 18 (41.9%) 6 (14.0%)

p = 0.144

T1 LT (45 fingers) 20 (44.4%) 23 (51.1%) 2 (4.4%) 0 (0%)

ST (43 fingers) 6 (14.0%) 19 (44.2%) 15 (34.9%) 3 (7.0%)

p\ 0.001

T3 LT (45 fingers) 32 (71.1%) 13 (28.9%) 0 (0%) 0 (0%)

ST (43 fingers) 6 (14.0%) 17 (39.5%) 16 (37.2%) 4 (9.3%)

p\ 0.001

PD soft tissue oedema
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Table 2 continued

Variable Grade 0 Grade 1 Grade 2 Grade 3

T0 LT (45 fingers) 7 (15.6%) 11 (24.4%) 24 (53.3%) 3 (6.7%)

ST (43 fingers) 1 (2.3%) 16 (37.2%) 20 (46.5%) 6 (14.0%)

p = 0.080

T1 LT (45 fingers) 22 (48.9%) 17 (37.8%) 6 (13.3%) 0 (0%)

ST (43 fingers) 7 (16.3%) 14 (32.6%) 20 (46.5%) 2 (4.7%)

p = 0.001

T3 LT (45 fingers) 29 (64.4%) 12 (26.7%) 4 (8.9%) 0 (0%)

ST (43 fingers) 7 (16.3%) 16 (37.2%) 18 (41.9%) 2 (4.7%)

p\ 0.001

MCP synovitis (combined score)

T0 LT (45 fingers) 42 (93.3%) 1 (2.2%) 2 (4.4%) 0 (0%)

ST (43 fingers) 35 (81.4%) 3 (7.0%) 2 (4.7%) 3 (7.0%)

p = 0.204

T1 LT (45 fingers) 42 (93.3%) 3 (6.7%) 0 (0%) 0 (0%)

ST (43 fingers) 37 (86.0%) 1 (2.3%) 2 (4.7%) 3 (7.0%)

p = 0.099

T3 LT (45 fingers) 45 (100%) 0 (0%) 0 (0%) 0 (0%)

ST (43 fingers) 34(79.1%) 5 (11.6%) 2 (4.7%) 2 (4.7%)

p = 0.015

PIP synovitis (combined score)

T0 LT (45 fingers) 35 (77.8%) 1 (2.2%) 3 (6.7%) 6 (13.3%)

ST (43 fingers) 30 (69.8%) 2 (4.7%) 6 (14.0%) 5 (11.6%)

p = 0.623

T1 LT (45 fingers) 34 (75.6%) 3 (6.7%) 2 (4.4%) 6 (13.3%)

ST (43 fingers) 30 (69.8%) 2 (4.7%) 5 (11.6%) 6 (14.0%)

p = 0.639

T3 LT (45 fingers) 35 (77.8%) 0 (0%) 5 (11.1%) 5 (11.1%)

ST (43 fingers) 30 (69.8%) 2 (4.7%) 7 (16.3%) 4 (9.3%)

p = 0.426

DIP synovitis (combined score)

T0 LT (45 fingers) 42 (93.3%) 0 (0%) 3 (6.7%) 0 (0%)

ST (43 fingers) 39 (90.7%) 1 (2,3%) 3 (7.0%) 0 (0%)

1816 Rheumatol Ther (2021) 8:1809–1826



both T1 (p\ 0.001, p\0.001 and p = 0.007,
respectively) and T3 evaluation (p\0.001 for
all). The percentage of patients achieving MTR
was significantly greater in the LT group than in
the ST group, at both T1 (73% vs. 14%,
p\0.001) and T3 evaluation (76% vs. 14%,
p\0.001). Clinical remission was only
observed in the LT group (3 cases at T1,
p = 0.322, and 10 cases at T3, p\ 0.001). In
both groups, we did not observe systemic or
local adverse events during the entire follow-up.

Correlation Between Ultrasound
and Clinical Parameters

Using multiple logistic regression analysis, we
found that treatment with local injection rep-
resented the only variable associated with US
remission (odds ratio T1 13.33 (95% CI
3.52–49.60, p\ 0.001), odds ratio T3 41.21
(95% CI 10.62–159.92, p\0.001). All the other
variables [age, sex, body mass index (BMI),
dactylitis duration, PsA disease duration, ESR,
CRP, TJC, SJC, therapy with csDMARDs or oral
corticosteroids] had no influence on the
outcome.

In multiple conditional logistic regression
analysis, the only factors associated with the
DACTOS score\3 at T3 were treatment with

local injection [odds ratio 70.77 (95% CI
14.826–337.88, p\ 0.001)] and duration of
dactylitis [odds ratio 0.95 (95% CI 0.92–0.99,
p = 0.002)]. All the other variables (age, sex,
BMI, dactylitis duration, PsA disease duration,
ESR, CRP, TJC, SJC, therapy with csDMARDs or
oral corticosteroids) had no influence on the
outcome.

When US features were entered in a multiple
conditional logistic regression analysis, only the
resolution of PD FT [15.66 OR (3.52–69.67)
p\0.001] and PD STO [6.23 OR (1.27–30.60)
p = 0.024] was correlated with MTR at T1
(R2 = 0.365), whereas the resolution of PD FT
[OR 27.77 (4.68–164.62) p = 0.041] and of GS
STO [OR 7.29 (1.08–48.98) p = 0.041] was asso-
ciated with MTR at T3 (R2 = 0.437). Neither GS
nor PD changes of US synovitis or PTI were
correlated with clinical responses.

DISCUSSION

To the best of our knowledge this study is the
first to address the US response in PsA dactylitis
treated with steroid injection. Our findings
demonstrate that inflammatory activity around
and within the tendon sheath is reduced by
infiltrative therapy. Furthermore, we found that
patients with FT and STO responded

Table 2 continued

Variable Grade 0 Grade 1 Grade 2 Grade 3

p = 0.587

T1 LT (45 fingers) 42 (93.3%) 0 (0%) 3 (6.7%) 0 (0%)

ST (43 fingers) 39 (90.7%) 0 (0%) 4 (9.3%) 0 (0%)

p = 648

T3 LT (45 fingers) 44 (97.8%) 0 (0%) 1 (2.2%) 0 (0%)

ST (43 fingers) 39 (90.7%) 0 (0%) 4 (9.3%) 0 (0%)

p = 0.152

The values of the prevalence of peritendon extensor inflammation are not reported because of the few cases recorded (p not
significant)
DIP, distal interphalangeal; GS, greyscale; MCP, metacarpophalangeal; MTR, meaningful treatment response; PD, power
Doppler; PIP, proximal interphalangeal; T0, baseline; T1, 1 month; T3, 3 months
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significantly better by US assessment when
treated with steroid injection compared to sys-
temic treatment with NSAIDs, at both 1 and
3 months.

From the results of this study, we can derive
very useful information for the clinician. First, a
single steroid injection into or in close prox-
imity to the digital flexor tendon sheath was
sufficient to determine an important US and
clinical response. This response was maintained
at 3 months and during the entire follow-up

period we did not observe any injection-related
side effects, such as subcutaneous fat tissue
atrophy, skin hypopigmentation, tendon rup-
ture or infection. Consistent with the results of
our previous study [28], we observed a stronger
and faster effectiveness on VAS-p, VAS-FI and
LDI-b in patients undergoing local steroid
injection (in some cases combined with
csDMARDs or oral corticosteroids) compared
with patients on therapy with oral NSAIDs plus
csDMARDs or oral corticosteroids.

In line with the GRAPPA recommendations
[24], our study shows that local treatment, as
well NSAIDs, could be considered a valid ther-
apeutic approach during the acute phase of
dactylitis. However, there are still very few data
on efficacy and effectiveness of local steroid
injection for PsA dactylitis. Further studies on
this topic are advocated.

Furthermore, data from our study show that
local steroid injection in or near the flexor
tendon sheath determines the resolution of all
the US lesions characteristic of hand dactylitis.

Previous studies demonstrated that the sau-
sage finger appearance is supported by the
presence of FT and STO [18, 19, 21]. In our
cohort, cases treated with infiltration showed
faster resolution of FT and STO than those
treated with NSAIDs. Some studies demon-
strated the efficacy of US-guided peritendinous
steroid injections in the management of flexor
tenosynovitis in patients with chronic inflam-
matory arthritis [39–41]. A superiority of US-
guided tendon sheath injections over convec-
tional blind injection in patients with flexor
tenosynovitis has been reported, obtaining a
better response measured with clinical and US
outcomes [40]. However, a conventional blind
injection of corticosteroids near or into the
tendon sheath may reduce clinical pain and
allow improvement in functional capacity [40].
It is important to highlight that our protocol
did not include US-guided infiltration. A non-
US guided approach is more common in
everyday clinical practice. In fact, in many
centres the rheumatologist may not have an US
machine or may not be able to use it. In the
light of our results, injection without US guid-
ance into or in close proximity to the tendon
sheath should be considered an optimal

Table 3 Prevalence of ultrasound abnormalities of the
two groups at 3 months

Variable LT
45
fingers

ST
43
fingers

p

GS flexor

tenosynovitis

grade C 1

15

(33.3%)

30

(69.8%)

\ 0.001

PD flexor

tenosynovitis

grade C 1

4 (8.9%) 26

(60.5%)

\ 0.001

GS soft tissue oedema

grade C 1

13

(28.9%)

36

(83.7%)

\ 0.001

PD soft tissue oedema

grade C 1

16

(35.6%)

36

(83.7%)

\ 0.001

MCP synovitis

(combined score)

grade C 1

0 9 (20.9%) 0.001

PIP synovitis

(combined score)

grade C 1

10

(22.2%)

36

(83.7%)

0.470

DIP synovitis

(combined score)

grade C 1

1 (2.2%) 4 (9.3%) 0.198

The values of the prevalence of peritendon extensor
inflammation are not reported because of the few cases
recorded (p not significant)
DIP, distal interphalangeal; GS, greyscale; LT, local treat-
ment group; MCP, metacarpophalangeal; PD, power
Doppler; PIP, proximal interphalangeal; ST, systemic
treatment group
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Fig. 1 Comparison of US features at 3-month evaluation
(T3) of the two groups: local treatment (LT) group and
systemic treatment (ST) group. DACTOS, DACTylitis

glObal Sonographic; FT, flexor tenosynovitis; GS, grey-
scale; MCP, metacarpophalangeal; PD, power Doppler;
STO, soft tissue oedema; SYN, synovitis

Fig. 2 Evolution of the US scores during follow-up. The
percentage of patients with DACTOS\ 3 and US
remission was significantly greater in the local treatment

(LT) group compared with the systemic treatment (ST)
group, at both T1 and T3 evaluation
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approach for FT in dactylitic fingers, ensuring
excellent results in terms of US and clinical
response.

Additionally, results from our study show
that cases treated with local injection had a
more rapid improvement in US lesions (in both
GS and PD scale) than those treated with
NSAIDs. US examination shows that steroid
injection can rapidly reduce local inflamma-
tion, which is maintained during the whole
follow-up period. All the cases in the LT group
who were in US remission at T1 maintained this
condition at T3 examination. In the ST group,
no cases of US remission were observed during
the 3-month follow-up.

This study also demonstrated that US is a key
tool in monitoring response to treatment in
hand dactylitis; therefore, our results are in line
with the large amount of data supporting the
role of US as a procedure for helping clinicians
in monitoring articular and periarticular
inflammation after infiltrative therapy [39–43].

Moreover, the resolution of FT and sto was
correlated with clinical remission, confirming
that these two lesions are the major factors
responsible for local pain and functional limi-
tation [18, 20, 22–36].

We have observed that infiltrative therapy
does not seem to modify the presence of joint
synovitis; if present at baseline it may remain
even after 3 months, regardless of clinical
response. Thus, in line with previous studies, US
evidence of synovitis seems to have no correla-
tion with local pain [18, 19, 21].

Moreover, results from our study highlight
that US findings are consistent with clinical
aspects: at T3 the clinical parameters (VAS-p
and VAS-FI) were significantly lower in patients
who have an US response (DACTOS\3). We
chose this cut-off value to identify an US
response because a recent study showed that the
optimal cut-off value of DACTOS to distinguish
between a ‘‘healthy’’ and ‘‘pathological’’ finger
was a score of 3 [36]. The outcome US measures

Fig. 3 Volar scan of a dactylitic digit after local (A, B) and
systemic (C, D) treatment. A Flexor tenosynovitis and soft
tissue oedema at baseline. B One month after the steroid
injection we can appreciate the complete resolution of the

inflammatory involvement at the flexor tendon and soft
tissue level. C Longitudinal view at baseline. D After
1 month of NSAID therapy, ultrasound shows persistence
of flexor tenosynovitis and soft tissue edema
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that we used (US remission and US response as
DACTOS\ 3) [36] have shown a good correla-
tion with clinical improvement suggesting that
they may be appropriate for assessing the
effectiveness of treatment.

Finally, our study shows that patients affec-
ted by dactylitis can benefit from early treat-
ment with steroid injection in terms of US and
clinical response. In particular, our findings
show that reducing the temporal range between
dactylitis diagnosis and steroid injection can be
effective in improving patient outcomes, sug-
gesting also for this case ‘‘the sooner, the bet-
ter’’. In fact, the results of the logistic regression
show that the therapeutic effect of injection is
better if performed in the early stages of
dactylitis.

This study had several limitations, the major
one being the lack of randomization because
patients arbitrarily chose LT; this fact could
constitute a limitation of the study but on the
other hand it reflects the common clinical
practice. No placebo arm treatment was con-
sidered. However, we have partly overcome this
bias by employing an independent US assessor
blind to treatment. Another limitation of our
study was represented by the short length of
follow-up (3 months). It is necessary to extend
the evaluation period to assess the efficacy of
the steroid injection in the long term. On the
other hand, in a follow-up period of[3 months
it is common to make changes to the oral
therapy and this aspect could be a further con-
founding factor. Furthermore, it would be nec-
essary to validate our current results in a larger
number of cases.

CONCLUSION

To the best of our knowledge, this is the first
study that provides evidence of the value of US
in the detection of changes induced by local
steroid injection in the flexor tendon sheaths of
patients with acute dactylitis. Such changes can
be clearly seen even after a short-term follow-up
and maintained for at least 3 months with good
correlation with the clinical evolution of the
dactylitis. US examination of dactylitic fingers
may be considered a useful adjunctive tool for

assessing articular and extra-articular changes
after steroid injection in the flexor tendon
sheath of patients with acute dactylitis.
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