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ABSTRACT
Objective. Psoriatic arthritis (PsA) is 
an  immune-inflammatory  disease  oc-
curring in a subgroup of patients suf-
fering from psoriasis. Dactylitis is rec-
ognised as a hallmark of PsA, being 
present in about 50% of patients. This 
article gives an overview of the com-
plexity of psoriatic dactylitis, looking at 
clinical aspects as well as pathogenetic 
aspects and subsequent insights into 
treatment strategies.
Methods. The review focuses on the 
main evidence on pathogenesis, clinical 
features, and management of psoriatic 
dactylitis.
Results. In recent years, more studies 
have focused their attention on dactyli-
tis in PsA patients, leading to a greater 
understanding of its pathogenesis and 
clinical presentation and to a growing 
expansion of the therapeutic armamen-
tarium. Dactylitis is frequently associ-
ated with more severe PsA phenotype, 
often representing the initial feature of 
the disease. Its prompt recognition can 
be key for addressing early diagnosis 
and therapy of PsA, thus leading to bet-
ter clinical and radiographic outcomes.
Conclusion. There has been consider-
able progress in understanding psori-
atic dactylitis, but major challenges re-
main. Although there has been a recent 
expansion in the therapeutic armamen-
tarium for psoriatic dactylitis, there is 
still a paucity of evidence on a preci-
sion approach to this manifestation.

Introduction
Dactylitis is a condition in which 
the soft tissues between the metacar-
pophalangeal and proximal and/or dis-
tal inter-phalangeal joints are diffusely 
and uniformly swollen to the extent 
that the actual joint swelling could no 
longer be independently recognised 

(1). Therefore, the affected digit ap-
pears as a sausage-shaped structure that 
is easily distinguishable from adjacent 
ones. Dactylitis can verify in course of 
several infections such as tuberculo-
sis (“Spina Ventosa”), blastomycosis, 
leishmaniasis, leprosy, Lyme disease, 
and soft tissues infections caused by 
group A β-haemolytic Streptococcus or 
Staphylococcus Aureus (“blistering dis-
tal dactylitis”) (2-7). Dactylitis can be 
also the manifestation of a neoplastic 
(especially osteoid osteoma) or para-
neoplastic process (8, 9), and other con-
ditions such as traumatic events, sickle 
cell anaemia (caused by bone infarction 
due to an acute vaso-occlusion), sar-
coidosis and gout (10-12). However, 
dactylitis is usually associated with 
spondylarthritis (SpA), and in particu-
lar it is recognised as the hallmark of 
psoriatic arthritis (PsA), being present 
in up to 50% of patients, without gender 
differences (13, 14). In fact, its prompt 
recognition can be crucial for reaching  
an early diagnosis of PsA and its pres-
ence can guide the therapeutic strategy 
(15). Hence, the aim of this review is to 
characterise the pathogenesis, clinical 
features, imaging findings and manage-
ment of PsA dactylitis.

Pathogenesis of psoriatic dactylitis
Pathogenic mechanisms underlying 
PsA dactylitis are heterogeneous, but 
still unclarified (16-19). Regarding ge-
netic background, different HLA alleles, 
such as B*27:05:02 and B*08:01:01-
C*07:01:01 are related to a higher risk 
of dactylitis development; conversely, 
B*44 haplotypes have been associated 
to a reduced incidence of this condition 
(20, 21). Among environmental risk fac-
tors, biomechanical stress or repeated 
microtrauma seem to play a key role in 
the development of psoriatic dactylitis. 
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In fact, tendon pulleys, representing the 
interface between the sheath tendon and 
the digital soft tissues, are common sites 
for mechanical and traumatic stimuli. 
These regions endure significant fric-
tional forces, potentially triggering the 
onset of flexor tenosynovitis (22, 23). 
Ultrasound (US) studies suggested that 
flexor tenosynovitis, extensor tendoni-
tis and synovitis of the interphalangeal 
joints represent crucial factors sustaining 
dactylitis (24-27). Magnetic resonance 
imaging (MRI) studies have showed 
that tendon sheaths and small entheses 
associated with the pulleys seem to rep-
resent inflammatory sites relevant to the 
development of psoriatic tenosynovitis. 
Of note, microentesopathy along the en-
tire length of digit flexor tendon has led 
to the concept of “digital polyenthesi-
tis” (28-29). Intra-tendinous inflamma-
tory changes occurring at the interface 
where the extensor tendon exerts pres-
sure on the adjacent bony protuberance 
of the phalanx (“functional” enthesis) 
characterises extensor tendonitis (30). 
Other MRI studies have showed that the 
circumferential soft tissue oedema starts 
from the angle of the phalanx upon the 
insertion of the joint capsule, while the 
involvement of the nearby bone tissue 
occurs later (31). Therefore, the most 
plausible hypotheses suggests that dac-
tylitis begins as a form of enthesitis that 
subsequently spreads to soft tissues and 
bone in response to trauma and repre-
sents a profound form of Koebner phe-
nomenon. The Deep Koebner phenom-
enon triggers an inflammatory response 
by activating innate immune cells such 
as macrophages, neutrophils, and γδ 
T cells. This activation drives the pro-
duction of pro-inflammatory cytokines, 
including tumour necrosis factor-α 
(TNF-α), interleukin (IL)-23 and IL-17 
(32-39).

Clinical features 
of psoriatic dactylitis 
In PsA patients, dactylitis can be either 
an isolated manifestation or associated 
with peripheral and axial involvement. 
Clinically, dactylitis can be an acute or 
chronic process, and in case of flares, it 
can involve a previous involved digit. 
Acute dactylitis presents as a pain-
ful, erythematous swelling of an entire 

finger or toe, while the chronic form 
shows as a non-tender, swollen digit, 
and it is also recognised as “cold” dac-
tylitis. In both cases, dactylitis results 
from the inflammation of the tendon 
sheaths, synovium and soft tissues of a 
whole digit and it causes reduction of 
mobility of the involved digit (40-43). 
Dactylitis is usually asymmetrical, can 
affect multiple digits simultaneously 
and it involves more frequently feet, 
often at level of the fourth toe, and less 
usually hands, with a propensity for the 
second and third digit of the dominant 
hand (22). Dactylitis contributes to the 
reduction of joint function and quality 
of life of PsA patients (44, 45). More-
over, it is an index of disease severity, as 
evidenced by a more significant damage 
of dactylic digits than non-dactylic dig-
its (46), and it can cause digital growth 
arrest in children (47). Several methods 
can be useful in clinical practice to as-
sess dactylitis: for example, physicians 
can simply rely on the count of affected 
fingers during the clinical examination 
(48). The Leeds Dactylitis Index (LDI) 
is a score based on the use of the cir-
cumferentor, an instrument that evalu-
ates the tenderness and circumference 
of a finger or a toe: by comparing the 
affected digit with the digit on the op-
posite hand or foot, it is possible to 
discriminate between a dactylitic digit 
and a normal digit if at least 10% dif-
ference in this ratio is present (49). The 
Ritchie index grades from 0 to 3 the 
digital tenderness, while a dichotomous 
score (0 for absence of tenderness, 1 for 
presence of tenderness) is used in the 
LDI-basic (LDI-b). Both Richie index 
and LDI-b can also be used to assess 
treatment response (49). LDI correlates 
with US inflammatory characteristics: 
in a recent Italian study involving nine-
ty-one hands with dactylitis, the authors 
associated the ultrasound presence of 
soft tissue oedema and flexor tenosyn-
ovitis in PsA dactylitis with elevated 
LDI values. The LDI score appears to 
be mainly determined by the swelling 
of the digital hand and by the alteration 
of the periarticular tissues secondary 
to the proximal interphalangeal joint 
synovitis (50). A recent study has dem-
onstrated significant differences in the 
measurement of digital circumference 

in healthy individuals when stratified 
by sex and Body Mass Index (BMI), 
with higher values in men and directly 
proportional to BMI (51). Therefore, 
the authors reccommend the inclusion 
of BMI in the LDI reference tables both 
in clinical practice and in randomised 
clinical trials (RCTs), since obesity is 
a frequent comorbidity in PsA (51, 52). 
Each digit can be assigned a score of 
0 to 3 (no dactylitis, mild, moderate, 
severe) and the final score, obtained by 
summing the score for each digit, deter-
mines the composite index DSS (Dacty-
litis Severity Score) which ranges from 
0 to 60 (53). Given its contribution in 
PsA disease activity, dactylitis is part 
of clinimetric indices such as Psoriatic 
Arthritis Disease Activity Score (PAS-
DAS) and Composite Psoriatic Disease 
Activity Index (CPDAI) (54). Of note, 
Eder and colleagues associated the 
presence of each dactylitic digit with a 
20% increased risk of developing future 
cardiovascular events, thus correlating 
the presence and severity of a digital 
inflammatory state with an atheroscle-
rotic vascular inflammatory state (55).

Imaging findings
in psoriatic dactylitis 
The diagnosis of dactylitis is based on 
clinical examination and history sup-
ported by imaging studies, especially 
US and MRI. During dactylitis acute 
phase, flexor tenosynovitis both in grey 
scale and power Doppler is dominant 
(Fig. 1). Chronic phase is character-
ised by finger swelling and absence of 
inflammatory signs (cold dactylitis), 
while joint synovitis is prevalent. This 
suggests a key role of both peritendi-
nous structures and the extracapsular 
soft tissues in inflammatory early phas-
es, and a sequential involvement of joint 
structures (56-58). MRI can be useful in 
patients with uncertain diagnosis, and it 
should include T1-weighted saturated 
fat imaging sequences. At MRI evalua-
tion, flexor tenosynovitis, joint synovitis 
and digital soft tissue oedema (described 
as circumferential, involving the flexor 
or extensor tendons and phalanges) of 
are the most common findings detect-
able in the early-onset dactylitis (59). 
Finger pulleys surround flexor tendons 
and are normally low-signal-intensity 
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structures, while up to 50% of dacty-
litic fingers show high signal intensity 
in T2-weighted sequences, especially 
at A2 pulley level (60). Other enthesis 
sites, such as the collateral ligament 
(75%) and extensor tendon (50%), can 
be involved (61). Extracapsular soft tis-
sues oedema and synovitis of the inter-
phalangeal joints are also frequent (62). 
Finally, MRI is useful to evidence bone 
tissue signal abnormalities, such as bone 
oedema (detected as focal or diffuse in-
crease of signal intensity) and erosions 
at level of tendon insertions, both repre-
senting late findings (63). 
Conventional radiography can detect 
soft tissue swelling and bone abnor-
malities such as bone cortex erosions, 
new bone formation and entheseal soft 
tissue calcifications. However, these 
aspects are evident only in late phases 
(56). X-ray imaging is also useful for 
addressing the diagnosis of acute calcif-
ic tendinitis of the fingers. In this case, 
dactylitis shows as periarticular calci-
fication lesions, especially within the 
digital flexor tendon, vanishing within 

2–3 weeks. 30% of these patients pre-
sent a recent history of trauma (64). 
Regarding other causes of dactylitis, 
sarcoidal dactylitis is characterised by a 
specific pattern represented by non-ca-
seating granulomatous inflammation of 
the phalanges, often involving the mid-
distal part of the second and third digits, 
and adjacent soft tissues. In this case, 
MRI shows dermohypodermal and ten-
osynovial granulomatous inflammatory 
lesions associated with focal bone mar-
row replacement and soft tissue oedema 
(65). The presence of crystal deposition 
in the periarticular areas is typical of 
patients with tofaceous gout (12). Os-
teoid osteomas should be considered 
when a young patient presents with 
dactylitis of hard consistency on palpa-
tion due to reactive bone hyperostosis 
and perilesional tissue swelling which 
can be characterised especially by com-
puted tomography (CT) (8).
Finally, imaging techniques, and es-
pecially US, are also useful for scor-
ing dactylitis severity. The DACTylitis 
glObal Sonographic (DACTOS) score 

is obtained by summing the scores of 
subcutaneous soft tissue oedema, flexor 
tenosynovitis, peritendon extensor in-
flammation and synovitis, and it ranges 
from 0 to 25 (66). Currently, it serves as 
a valuable scoring system for diagnos-
tic purposes, enabling the assessment of 
dactylitis complexity, and for monitor-
ing treatment effectiveness (67, 68). 

Therapeutical approach
Although dactylitis stands as a promi-
nent domain of PsA, linked with dimin-
ished quality of life and radiographic 
damage progression, only a limited 
number of RCTs have thus far evaluated 
dactylitis resolution or improvements in 
dactylitis-related scores as primary end-
points. Therefore, the main therapeutic 
data are derived from real life experi-
ence and trials in which dactylitis is 
assessed as a secondary outcome (69). 
Non-steroidal anti-inflammatory drugs 
(NSAIDs) and corticosteroids (CS) are 
used as first-line therapy, according to 
the Group for Research and Assess-
ment of Psoriasis and Psoriatic Arthri-
tis (GRAPPA) and European League 
Against Rheumatism (EULAR) recom-
mendations (70-72). These drugs can 
temporally reduce inflammation and 
symptoms such as pain and swelling 
and, in patients with recurrent tenosyno-
vitis episodes or isolated dactylitis, CS 
injections are a useful therapeutic op-
tion. (73, 74). For non-responders, the 
GRAPPA conditionally recommends the 
use of methotrexate (MTX), while other 
conventional synthetic disease-modify-
ing anti-rheumatic drugs (csDMARDs) 
such as sulfasalazine (SSZ) and lefluno-
mide (LEF) are not considered suitable 
for the treatment of dactylitis (70). On 
the other hand, both GRAPPA and EU-
LAR made a strong recommendation in 
favour of different biologic synthetic 
disease-modifying anti-rheumatic drugs 
(bDMARDs) and targeted synthetic 
disease-modifying anti-rheumatic drugs 
(tsDMARDs) (70, 72).

Tumour necrosis factor-a inhibitors
Regarding tumour necrosis factor-a in-
hibitors (TNFi), just one RCT has eval-
uated dactylitis as primary endpoint. In 
the GO-DACT trial, MTX naive and 
bDMARDs naive PsA patients with 

Fig. 1. A: Grey scale and B: power Doppler of volar ultrasonography of hand psoriatic dactylitic digit 
showing flexor tenosynovitis and soft tissue oedema.
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dactylitis received golimumab (GOL) 
plus MTX or placebo plus MTX. At 
week 24, the first group showed a sig-
nificant higher proportion of patients 
achieving at least 20% improvement in 
LDI and at least 50% improvement in 
DSS (75). The superiority of GOL over 
placebo in measuring change from 
baseline in dactylitis score was also 
demonstrated in the GO-VIBRANT 
and CRESPA trials (76, 77). The ef-
ficacy of other TNFi on dactylitis has 
been evaluated as a secondary outcome 
in several RCTs. In the RAPID-PsA 
trial, certolizumab pegol (CZP) thera-
py showed a significantly greater im-
provement in LDI after 24 weeks when 
compared to placebo (78). Other RCTs 
assessed significant improvements in 
DSS in PsA patients receiving etaner-
cept (ETN), infliximab (IFX) and adal-
imumab (ADA) therapy, respectively 
(79-81). 

Interleukin-17 inhibitors
Secukinumab (SEC) demonstrated 
to be superior to placebo in different 
dactylitis-related outcomes in the FU-
TURE RCTs (82-84) In the post-hoc 
analysis pf the FUTURE 5 trial, the 
efficacy of SEC 150 mg and 300 mg 
on dactylitis was assessed as primary 
endpoint (85). In particular, more than 
80% of patients receiving any dosage 
of SEC achieved complete resolution 
of dactylitis after 104 weeks, respect 
to only 34% of patients receiving pla-
cebo. Moreover, median time to resolu-
tion of dactylitis was faster with both 
dosage of SEC (57 days and 85 days, 
respectively) than placebo (168 days). 
The efficacy of SEC therapy on the 
resolution of dactylitis has also been 
documented to be similar to patients 
treated with ADA, as demonstrated by 
the head-to-head EXCEED trial (86). 
The pooled analysis of the SPIRIT P1 
and P2 trials documented that ixeki-
zumab (IXE) induced dactylitis resolu-
tion in a significantly higher proportion 
of patients compared to placebo after 
24 weeks of therapy (87). A similar ef-
ficacy on dactylitis resolution between 
IXE and ADA treatment was shown in 
the SPIRIT head-to-head (H2H) trial 
(88). In the BE OPTIMAL RCT, PsA 
patients with baseline dactylitis receiv-

ing the dual interleukin-17 inhibitors 
(IL-17i), IL-17A and IL-17F inhibitor 
bimekizumab (BKZ) experienced a 
significantly greater proportion of com-
plete dactylitis resolution than placebo, 
with similar rates to patients receiving 
ADA (89). In the analysis of the phase 
III AMVISION-1 and AMVISION-2 
RCTs it emerged that patients receiv-
ing 140 mg or 210 mg of the IL-17A re-
ceptor subunit A inhibitor brodalumab 
(BRD) achieved complete resolution of 
dactylitis with significantly higher pro-
portion compared to patients receiving 
placebo at weeks 12, 16 and 24, with 
higher rates with BRD 210 mg (90).

Interleukin-12/23 inhibitors
Both the actions of IL-12 and IL-23 can 
be inhibited by targeting the shared p40 
subunit of these interleukins through 
the monoclonal antibody ustekinumab 
(UST) (69). Its efficacy on the dactylit-
ic domain of PsA was mainly assessed 
as a secondary outocme in the PSUM-
MIT-1 and PSUMMIT-2 RCTs. In both 
trials, UST 45 mg and 90 mg proved 
to be significantly superior to placebo 
in inducing complete resolution of 
dactylitis after 24 weeks of therapy, 
especially in TNFi naive patients (91). 
Moreover, recent post-hoc analysis of 
the PsABio cohort confirmed complete 
resolution of dactylitis in 96.6% of 
patients up to 36 months of UST treat-
ment in a real-world setting (92, 93). 

Interleukin-23 inhibitors
The analyses of pooled data from the 
DISCOVER-1 and DISCOVER-2 
RCTs demonstrated significantly high-
er rates of dactylitis resolution in PsA 
patients who received guselkumab 
(GSK) than placebo at week 24. More-
over, 75% of patients with dactylitis at 
baseline had complete resolution and 
80% had at least 70% DSS improve-
ment after 1 year of treatment (94). 
The KEEPsAKE 1 and KEEPSsAKE 2 
RCT showed that risankizumab (RZB) 
induced a greater proportion of dactyli-
tis resolution up to 52 weeks of therapy 
when compared to placebo (95, 96). On 
the other hand, tildrakizumab (TDK) 
did not improve LDI when compared 
to placebo at week 24 in a phase IIb 
study (97).

tsDMARDs
tsDMARDs, such as JAK inhibitors 
(JAKis) and the phosphodiesterase-4 
inhibitor (PDE4i) apremilast (APR), 
have shown an acceptable safety profile 
and efficacy in RCTs, improving PsA 
symptoms, patients reported outcomes 
and quality of life (98). The OPAL 
Balance RCT demostrated significant 
improvements from baseline in DSS 
in PsA patients treated with tofaci-
tinib (TOF) (99), while in a post-hoc 
analysis of two phase III studies TOF 
induced DSS improvements after just 
one month of therapy which were sus-
tained up to 6 months, irrispective of 
dactylitis location and with minimal 
new dactylitis onset (100). Moreover, 
no gender differences regarding TOF 
effectiveness on dactylitic domain were 
observed (101). In the phase III SE-
LECT-PsA 2 study, 50.9% and 58.0% 
of PsA patients who received upadaci-
tinib (UPA) 15 mg or 30 mg achieved 
complete resolution of dactylitis after 
56 weeks, respectively (102). In addi-
tion, a RCT compared both dosage of 
UPA with ADA and found similar im-
provements in the proportion of dacty-
litis complete resolution (103). Despite 
not still approved for PsA, promising 
results are emerging with the Tyros-
ine kinase 2 (TYK2) inhibitor deucra-
vacitinib (DEU) (104), while filgotinib 
(FIL) was not superior to placebo in the 
phase II trial EQUATOR (105). In a 
pooled analysis of the PALACE RCTs, 
APR has been found effective for the 
treatment of active PsA, including sus-
tained improvement in dactylitis up to 3 
years. In particular, at week 24, patients 
receiving APR demonstrated a signifi-
cantly greater mean change in dactylitis 
count when compared to placebo (106). 
Moreover, recent real-world Italian and 
Canadian multicentre studies showed 
the complete resolution of dactylitis in 
44% and 100% of PsA patients after 12 
months of APR treatment, respectively 
(107, 108). 

CTLA4-Ig
Abatacept (ABT), a fusion protein 
formed of the cytotoxic T-cell lympho-
cyte antigen-4 (CTLA-4) combined 
with the Fc region of human IgG, binds 
to CD80 and CD86 on antigen-present-
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ing cells (APC) inhibiting costimula-
tory signals necessary for T-cell acti-
vation (109). In a phase III RCT, ABT 
numerically improved the proportion 
of PsA patients achieving complete 
resolution of baseline dactylitis after 24 
weeks of therapy compared to placebo 
(110). Currently ABT use is condition-
ally recommended by GRAPPA for the 
treatment of dactylitis (70).

Conclusions
Studies have demonstrated that various 
drugs exhibit similar efficacy in treat-
ing PsA dactylitis. A recent systematic 
review proved that IL-17i and IL-23i 
ranked the best for dactylitis resolution, 
followed by ADA and UST (111). Al-
though there has been a recent expan-
sion in the therapeutic armamentarium 
for psoriatic dactylitis, there is still lit-
tle information regarding a precision 
approach to this manifestation. Trans-
lated into a real-life setting, clinicians 
currently have many effective drugs at 
their disposal, but queries can arise re-
garding the type and timing of the right 
drug to use. Making the matter more 
challenging is the fact that dactylitis 
can be a fleeting and self-limiting pro-
cess. Furthermore, considering its close 
connection with biomechanical stress, 
its presence may not necessarily imply 
a lack of control of the psoriatic dis-
ease, for example in manual workers. 
Therefore, for the therapeutic choice, it 
is appropriate to consider dactylitis not 
as an entity sensu stricto but as a part 
of the whole complex psoriatic disease, 
considering which articular and extra-
articular domains and comorbidities are 
present in each patient (112).  However, 
early data from recent cellular and mo-
lecular studies shed lights to a new in-
triguing therapeutical perspective. Pre-
cision medicine allows to overcome the 
classic clinical approach based on signs 
and symptoms presented by the patient 
resulting in a potential better disease 
control. This approach was initially em-
ployed in oncology and subsequently 
translated to rheumatological diseases, 
including PsA (113). In this context, 
Miyagawa and colleagues demon-
strated that PsA patient who received a 
personalised therapy based on their pe-
ripheral blood immunophenotype (the 

proportion of activated Th1 and Th17 
allowed to choose therapy with TNFi, 
IL-17i or IL-12/23i) achieved a bet-
ter disease control after 6 months than 
PsA patients who received the standard 
therapy (114). This immunophenotyp-
ing strategy, although it might not in-
clude either all Th1 and Th17 activa-
tion markers and other cells who play 
a key role in the pathogenesis of PsA, 
represents the dawn of a new person-
alised approach, highlighting the need 
of a cellular or tissue-based therapeuti-
cal strategy (115-117). In conclusion, 
the diagnosis of psoriatic dactylitis 
relies on clinical and imaging assess-
ments. Its early recognition facilitates 
prompt therapy, mitigating functional 
impairment and improving patients’ 
quality of life. Our review highlights 
how in recent years more studies than 
in the past have focused their attention 
on psoriatic dactylitis, enhancing our 
comprehension of its pathogenesis and 
expanding the therapeutic armamentar-
ium. However, the absence of a specific 
molecular signature for dactylitis and 
the lack of predictive genetic, immuno-
histological, or serological biomarkers 
currently enable the choice of precision 
medicine-driven therapeutic strategies. 
Precision medicine for the treatment of 
PsA and other systemic autoimmune 
diseases is still a challenge, and further 
research is needed in this context.
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