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ABSTRACT

Introduction. Inflammatory arthritis, including rheumatoid arthritis (RA) and
psoriatic arthritis (PsA), presents with overlapping clinical manifestations,
making early differentiation crucial for effective treatment.
Musculoskeletal ultrasonography has emerged as a sensitive imaging tool
for detecting early inflammatory and structural changes, aiding in precise
diagnosis.

Objective. This study aims to identify specific musculoskeletal
ultrasonography parameters distinguishing RA, PsA, and psoriasis (PsO),
facilitating early diagnosis and optimizing therapeutic strategies.
Methods. A cross-sectional study was conducted on 274 patients
diagnosed with inflammatory musculoskeletal diseases, categorized into
three groups: 127 PsA, 91 RA, and 56 PsO patients. All participants
underwent clinical and ultrasonographic assessment, evaluating synovial
hypertrophy, joint effusions, tenosynovitis, enthesitis, and bone erosions
using Gray Scale and Power Doppler techniques. Statistical analysis was
performed using SPSS 26.0.

Results. Musculoskeletal ultrasonography revealed significant differences
between PsA, RA, and PsO. Synovial hypertrophy and bone erosions were
predominant in RA (75.67%) and PsA (48.48%), with tenosynovitis
affecting flexor tendons in PsA and extensor tendons in RA. Subclinical
enthesitis was present in 72.72% of PsA patients and 45% of PsO patients,
while radiocarpal joint effusions were more common in RA (59%). PsO
patients exhibited mild, subclinical changes, with 40% showing early
synovio-entheseal inflammation.

Conclusions. Musculoskeletal ultrasonography is a valuable tool for the
early differentiation of inflammatory arthritis types, allowing detection of
subclinical enthesitis and tenosynovitis in PsA, as well as progressive
synovial hypertrophy and erosions in RA. Periodic musculoskeletal
ultrasonography monitoring in PsO patients may help predict PsA onset,
improving early intervention strategies.
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Introduction

Despite advancements in immunological and serological
diagnostics, the clinical features of inflammatory arthritis
often overlap, especially in early disease stages.!
Differentiation is further complicated by extra-articular
manifestations, comorbidities such as obesity, and
patient-specific anatomical variations.2 For instance,
rheumatoid arthritis (RA) and psoriatic arthritis (PsA) may
initially exhibit similar joint involvement patterns, while
patients with cutaneous psoriasis (PsO) may present with
subclinical joint inflammation that progresses silently
before overt arthritis develops.2:3

Musculoskeletal ultrasonography (MSUS) has emerged as
a pivotal imaging modality in rheumatology. lts high
resolution and sensitivity allow for real-time, non-invasive
evaluation of synovial and periarticular structures.!:2
Unlike conventional radiography, MSUS can detect subtle
inflammatory changes such as synovitis, tenosynovitis,
enthesitis, and bone erosions at a subclinical level — prior
to irreversible joint damage.!# It also enables dynamic
comparison of multiple joints in the same session, which is
critical in polyarticular presentations. Studies have
demonstrated that MSUS findings correlate well with
disease activity and are more sensitive than clinical
examination alone in detecting early synovial and
entheseal inflammation.2:3.5

Psoriatic arthritis represents a chronic and heterogeneous
form of seronegative spondyloarthropathy. It typically
involves peripheral and axial joints, as well as entheses
and tendons, and is frequently accompanied by PsO, nail
changes, and other systemic features such as uveitis or
inflammatory bowel disease.! Notably, musculoskeletal
symptoms may precede skin involvement, complicating
the diagnostic process. The Classification Criteria for
Psoriatic Arthritis (CASPAR) are currently used for
diagnosis, although the lack of specific biomarkers
continues to pose a challenge.26 As a result, diagnosis
relies on a combination of clinical manifestations, imaging
findings, and nonspecific inflammatory markers, which
become particularly relevant in advanced disease
stages. The absence of PsO in the presence of active
arthritis can lead to an undifferentiated arthritis
diagnosis, delaying the initiation of targeted treatment.
Musculoskeletal ultrasonography studies have proven
valuable in detecting joint involvement even in the
absence of cutaneous signs of PsO.3:56

Among the most frequently encountered inflammatory
arthritides, RA and PsA are the most clinically relevant.
Differentiation between them is based on the anatomical

structures involved, with diagnosis established according
to the EULAR/ACR criteria for RA and the CASPAR
criteria for PsA.25 Since RA is associated with specific
serological markers, diagnosis can be established more
quickly. In contrast, PsA may present with joint
manifestations before the onset of cutaneous psoriasis,
complicating the diagnostic process. Identifying PsO is
crucial, given its association with degenerative bone
pathologies. These patients require periodic monitoring
via MSUS, as they have an increased risk of developing
PsA.7-9

Patients with psoriasis, even in the absence of articular
symptoms, are at increased risk of developing PsA.
Approximately 30—40% of these individuals may exhibit
sonographic evidence of synovio-entheseal inflammation
before clinical arthritis manifests.33 10 As such, periodic
MSUS evaluation of PsO patients may enable earlier
identification of at-risk individuals and prompt
preemptive intervention.611-13

Standardized ultrasonographic scoring systems — such as
the Glasgow Ultrasound Enthesitis Scoring System
(GUESS) and the Madrid Sonographic Enthesitis Index
(MASEI) — have shown promise in quantifying entheseal
involvement and enhancing diagnostic accuracy.3:6-8
MASEI, in particular, has demonstrated high specificity
(up to 85%) in identifying PsA features when enthesitis is
present.3914 Taken together, the integration of MSUS into
clinical evaluation provides a powerful tool for early
detection and classification of inflammatory arthritis. By
recognizing  distinctive  ultrasonographic  patterns
associated with RA, PsA, and PsO, clinicians can make
more informed diagnostic and therapeutic decisions.!5.16

Study objective

To identify specific musculoskeletal ultrasonographic
parameters for psoriatic arthritis, cutaneous psoriasis,
and rheumatoid arthritis.

Material and Methods

This cross-sectional study included 274 patients
diagnosed with inflammatory musculoskeletal diseases,
who were hospitalized and evaluated in the
Rheumatology and Arthrology Departments of the
Republican Clinical Hospital "Timofei Mosneaga"
between 2022-2024. The study population was divided
into three distinct groups (Table 1): 127 patients
(46.35%) with psoriatic arthritis (PsA), 91 patients
(33.21%) with rheumatoid arthritis (RA), and 56 patients
(20.44%) with psoriasis vulgaris (PsO) without clinical
joint involvement.

Table 1. Demographic characteristics of the patients included in the study

Group | No. of patients | % No. of women | % women | No. of men | % men
PsA 127 46.35 69 54.33 58 45.67
RA 1 33.21 57 62.64 34 37.36
PsO 56 20.44 39 69.64 17 30.36
Total 274 100.00 | 165 60.22 109 39.78

Sex distribution revealed a predominance of female
patients in all subgroups, with 69 women (54.33%) in the
PsA group, 57 (62.64%) in the RA group, and 39
(69.64%) in the PsO group, compared to 58 men
(45.67%), 34 (37.36%), and 17 (30.36%) in the

respective groups. The mean age of participants was 47
+ 12.1 years. All patients underwent comprehensive
clinical and imaging evaluations performed by board-
certified  rheumatologists  following  standardized
international guidelines. The study was conducted in
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accordance with the Declaration of Helsinki and
approved by the Research Ethics Committee of USMF
"Nicolae Testemitanu" (21.12.2019, No. 21).

DIAGNOSTIC AND INCLUSION CRITERIA.

Patients were classified based on internationally
validated criteria: the CASPAR criteria for PsA'7, the
EULAR/ACR 2010 criteria for RA'8, and the clinical
confirmation of psoriasis vulgaris by a dermatologist. To
ensure diagnostic precision and cohort homogeneity, the
following exclusion criteria were applied: age under 18
years; disease duration exceeding five vyears;
pregnancy; history of biological treatment; and presence
of overlapping autoimmune or degenerative joint
disorders.

In particular, patients with clinical or radiographic
features suggestive of osteoarthritis, gout, fibromyalgia,
or other systemic rheumatic diseases (e.g., lupus,
scleroderma) were excluded. Differential diagnosis was
confirmed through correlation of clinical, serological, and
ultrasonographic data. For PsO patients, a detailed
musculoskeletal assessment using MSUS was performed
to exclude concomitant inflammatory or degenerative
arthropathies and ensure accurate classification as non-
articular psoriasis. Synovial hypertrophy, erosions, and
Doppler signal were considered markers of inflammatory
arthritis, while the presence of isolated osteophytes or
joint space narrowing without inflammatory signs were
suggestive of degenerative disease and led to exclusion.

ULTRASOUND ASSESSMENT

High-resolution MSUS was performed using both Grey
Scale (GS) and Power Doppler (PD) techniques to detect
inflammatory and structural changes in articular and
periarticular ftissues. A standardized scanning protocol
included small and large joints bilaterally, with emphasis
on synovial thickening, joint effusion, osteophyte
formation, and bone erosions. Tendons and entheses were
assessed in detail, including the flexor and extensor
tendons of the hands and feet, the Achilles tendon, the
plantar aponeurosis, and the quadriceps tendon, in order
to identify subclinical inflammation or degenerative
changes.

The degree of synovial inflammation was graded on a
semi-quantitative PD scale (0-3): grade O indicating no

signal; grade 1 — <3 discrete Doppler signals; grade 2
— moderate signal involving <50% of the synovial areq;
and grade 3 — intense signal involving >50% of the
synovial area.

STATISTICAL ANALYSIS

Data were analyzed using SPSS version 26.0 (IBM,
Armonk, NY). The Kolmogorov-Smirnov test was used to
assess normality of continuous variables. Normally
distributed data were presented as mean * standard
deviation (SD), and non-normally distributed data as
median (25th—75th percentiles). Group comparisons
were performed using the Student’s t-test or Mann-
Whitney U test, as appropriate. Categorical variables
were expressed as absolute and relative frequencies and
analyzed wusing chi-square or Fisher's exact test.
Correlations were assessed wusing Pearson’s or
Spearman’s  coefficient depending on variable
distribution. A p-value < 0.05 was considered statistically
significant.

Results

The study included 33 patients (36.6%) with PsA, 37
patients (41.1%) with RA, and 20 patients (22.2%) with
PsO, with a mean age of 471£12.1 years. Among them,
55 were women and 35 were men. Patients diagnosed
with PsA and PsO exhibited cutaneous manifestations
specific to psoriasis, while RA patients were selected
exclusively from those with the seropositive form and no
prior biological treatment. Ultrasound investigations
revealed the presence of joint and periarticular changes
in all three groups, with a higher incidence in patients with
PsA and RA. The results showed ultrasonographic changes
in 85% of clinically affected joints and in 20% of
apparently healthy joints. Thus, in patients with the
oligoarticular form of PsA, the diagnosis was reassessed
and reclassified as the polyarticular form, leading to an
adjustment in therapeutic strategy.

In patients with PsA, asymmetric joint involvement was
predominantly observed, most commonly affecting the
knees, followed by the first metatarsophalangeal (MTP)
joint, the radiocarpal joint, the talocrural joint, and the
small joints of the hands. Among these, the radiocarpal
joint was affected in 20% of cases, followed by the third
metacarpophalangeal (MCP) joint (13%) and the third
distal interphalangeal (DIP Ill) joint (11%) (Table 2).

Table 2. Frequency of joint involvement by diagnosis (PsA and RA)

Affected joint structures PsA (%) RA (%)
Knee 57 -

MTP | joint 38 -
Talocrural joint 23 -
Radiocarpal joint 20 59
MCP Il joint 13 19

DIP Il joint 11 -

MCP Il joint 3 17

In RA patients, ultrasonographic changes were more
frequently observed in MCP I, Il joints, radiocarpal joints,
and MTP I, Il joints, in both GS and PD modes. Among
RA patients, the radiocarpal joints were the most affected
(59%), followed by MCP Il (19%) and MCP Il (17%).
There was a more pronounced progression of joint
involvement in RA patients compared to PsA patients.

The ultrasonographic features of PsA are comparable to
those observed in RA, being characterized by synovial
hypertrophy, intra-articular effusion, the presence of PD
signal, and bone erosions. Among the analyzed patients,
joint effusions without ultrasonographic signs of synovitis
were more frequently observed in PsO patients (45%),
compared to PsA (27.27%) and RA (37.83%) patients
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(Table 3). At the same time, synovial hypertrophy and
bone erosions were predominant in RA (75.67%) and PsA
(48.48%) patients, with significantly higher values than in
PsO patients.

Joint effusions were present across all patient groups,
predominantly affecting the radiocarpal (32%) and
intercarpal (21%) joints. In PsA patients, effusions were

most commonly observed in the third proximal
interphalangeal (PIP) joint (20%) and the radiocarpal
joint (17%). Synovial hypertrophy was frequently
identified on the dorsal surface of the MCP joints and on
the palmar aspect of the PIP joints, a characteristic
feature of RA, where it can be detected before the
appearance of radiographic changes.

Table 3. Frequency of ultrasonographic manifestations in psoriatic arthritis (PsA), rheumatoid arthritis (RA), and psoriasis

(PsO)
Ultrasonographic findings PsA (%) RA (%) PsO (%)
Joint effusions 27.27 37.83 45
Synovial hypertrophy 48.48 75.67 25
Degenerative changes 39.39 29.72 35
Subclinical synovitis 63.63 43.24 54.05

Degenerative changes, including osteophytes, were
similarly present in all three patient groups, with a slightly
higher prevalence in PsO and PsA patients (Figure 1).

In PsO and PsA patients, MSUS revealed an association
between synovitis and changes in the entheses and

80.00%

75.67%

70.00%

60.00% T

50.00%

40.00%

30.00%

20.00%

10.00%

0.00%

Effusion

Synovial Hypertrophy

mPsA mRA mPsO

Degenerative changes

tendons adjacent to the affected joints. Synovitis was
detected in inflammatory arthritis patients, including in
clinically non-swollen joints, with a frequency of 63.63%
in PsA patients, 43.24% in RA patients, and 54.05% in
PsO patients.

63.63%

54.05%

3.249

Subclinical synovitis

Figure 1. Comparative distribution of musculoskeletal ultrasonographic changes in patients with cutaneous psoriasis (PsO),

psoriatic arthritis (PsA), and rheumatoid arthritis (RA)

Ultrasonographic examination of the MCP joints revealed
the presence of articular synovitis without periarticular
involvement in RA patients, while in 48.48% of PsA
patients, peritendinous inflammation of the extensor
tendons at the MCP level was observed.

Tenosynovitis of the radiocarpal joints was detected in
both RA patients (43.24%) and PsA patients (27.27%). A
higher specificity for flexor tenosynovitis was observed in
PsA, whereas RA showed a predominance of extensor
tendon involvement.

Approximately one-third of PsA patients exhibited flexor
tenosynovitis, accompanied by soft tissue edema and PD
signal. The most frequently affected tendons were the
flexor pollicis longus (46%) and the flexor digitorum

profundus (49%). In contrast, RA patients predominantly
showed extensor tendon involvement (63%), particularly
in compartments 1 and 4. In patients without radiological
erosions, compartment 6 involvement, including the
extensor carpi ulnaris tendon, was observed. Tenosynovitis
of this tendon correlated with the appearance of erosions
at the ulnar styloid process, a specific feature of RA.

In addition fo tenosynovitis, tfendon involvement without a
synovial sheath was also observed in PsA and PsO
patients. On ultrasound, these tendons appeared
hypoechoic and thickened, with or without PD signal. The
most frequently affected structures were: Achilles tendon
(60.6% in PsA and 55% in PsO), quadriceps tendon
(42.42% in PsA and 35% in PsO), plantar aponeurosis
(36.36% in PsA and 25% in PsO).
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Entheses are frequently affected in both conditions;
however, they represent a defining feature of PsA,
clearly differentiating it from RA. Although often clinically
asymptomatic, enthesitis is frequently overlooked in
standard evaluations, allowing subclinical disease
progression.

Clinically, enthesitis was identified in 54.54% of PsA
patients and 15% of PsO patients, whereas
ultrasonographic assessment detected it in 72.72% of
PsA patients and 45% of PsO patients. Undetected early
enthesitis can progress to enthesopathy, intratendinous
calcifications, and bone erosions, affecting bone and joint
integrity at an early stage.

Bone erosions are observed in both RA and PsA but have
a higher incidence in RA, followed by gout and PsA. The
typical location of erosions in RA includes the MCP Il and
V joints, MTP V joint, and distal ulna.

In this study, erosions were observed in: 64.86% of RA

patients, 36.36% of PsA patients, only 5% of PsO

patients. Ultrasonographic differences between RA and

PsA erosions:

e Psoriatic arthritis erosions tend to be smaller and
fewer in number, especially in the first five years of
disease evolution. The distribution of lesions differs
between RA and PsA: in RA, erosions are most
common at MCP II, lll, and V, distal ulna, and MTP V;
in PsA, erosions are more frequently found at MCP I,
MTP V, and entheseal insertions.

o Higher sensitivity and specificity for PsA diagnosis
were associated with the simultaneous presence of
bone erosions, enthesitis, and Doppler signal at the
articular or entheseal level.

Discussion

The early differentiation of inflammatory arthritis
subtypes remains a clinical challenge due to significant
overlap in signs and symptoms.419.20 The current study
reinforces the diagnostic value of MSUS as a non-
invasive, sensitive, and dynamic imaging modality
capable of identifying both articular and periarticular
inflammatory changes before the onset of irreversible
damage.’

In patients with PsA, the study revealed a predominance
of asymmetric joint involvement, particularly affecting the
knees, MTP |, and small joints of the hands, such as MCP
Il and lll. These findings are consistent with existing
literature, which reports peripheral asymmetric arthritis
as the most common phenotype in PsA, especially in early
disease stages.’321-22 Musculoskeletal ultrasonography
enabled not only the confirmation of clinically suspected
synovitis but also the detection of structural lesions in joints
considered asymptomatic, facilitating reclassification of
oligoarticular forms into polyarticular patterns in certain
cases.823 This highlights the pivotal role of MSUS in
treatment planning and monitoring.57:23-25

Enthesitis, a cardinal feature of PsA, was frequently
observed in both symptomatic and asymptomatic
patients. MSUS revealed entheseal changes—thickening,
loss of fibrillar pattern, and Doppler signal — in 72.72%
of PsA cases and in 45% of PsO patients without clinical
arthritis. These subclinical changes may precede the onset

of arthritis, supporting the concept of a “prodromal PsA
phase” in which enthesitis acts as a primary pathogenic
driver.4-627 These observations align with the findings of
Gutierrez et al., who demonstrated that 35-50% of PsO
patients show MSUS-detectable enthesitis or tenosynovitis
prior to clinical PsA onset.” Therefore, early identification
and close monitoring of PsO patients with subclinical
inflammatory lesions could allow for early intervention
and potentially disease-modifying strategies.

In rheumatoid arthritis patients, MSUS confirmed a
classical pattern of synovitis with symmetric distribution,
particularly affecting the radiocarpal and MCP I/l
joints. Synovial hypertrophy and active Doppler signal
were predominant and correlated with disease activity.
Bone erosions, which are hallmark features of RA, were
detected in 64.86% of RA patients, in line with previous
reports.8-10.28 The involvement of the extensor tendon
compartments — especially compartments 1, 4, and 6 -
was strongly associated with RA. Compartment 6
tenosynovitis, involving the extensor carpi ulnaris, was
noted as an early feature and often preceded erosive
changes at the ulnar styloid, consistent with prior
sonographic studies.!1-12.29

Interestingly, peritendinous inflammation and
tenosynovitis were also observed in PsA and PsO, but with
different distribution. PsA was associated with
predominant flexor tenosynovitis (flexor pollicis longus,
flexor digitorum profundus), often accompanied by
thickening of the tendon sheath and positive Doppler
signal. These features, although also detectable in PsO,
were significantly more prevalent and severe in PsA,
suggesting that flexor tenosynovitis may be an early
biomarker of psoriatic arthropathy.13:17,21,30

The importance of identifying subclinical synovitis is
increasingly recognized. In our study, subclinical synovitis
was found in 63.63% of PsA patients, 43.24% of RA
patients, and 54.05% of PsO patients. Several
longitudinal studies have demonstrated that PsO patients
with sonographic evidence of synovitis or enthesitis are at
significantly higher risk of progressing to PsA within 12—
24 months.”-83! These findings support MSUS as a
screening tool for PsO patients, enabling early risk
stratification and tailored follow-up.

Degenerative changes (e.g., osteophytes, cartilage loss)
were noted in all patient groups, but were not considered
discriminatory. However, when accompanied by
inflammatory markers such as Doppler signal or synovial
thickening, these features became suggestive of mixed
pathologies or inflammatory exacerbation on pre-
existing osteoarthritis.?14:32

The simultaneous presence of bone erosions, enthesitis,
and Doppler signal in PsA patients proved to be a highly
specific ultrasonographic signature for PsA, in line with
the findings from Gutierrez et al.” and Naredo et al.26:30
This combination may serve as a practical diagnostic
algorithm in  ambiguous cases, particularly in
seronegative patients or those without cutaneous lesions.

CLINICAL IMPLICATIONS
These findings reinforce the clinical utility of MSUS not
only in diagnosis, but also in disease monitoring and
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prognosis assessment. The ability to assess multiple joints
and soft tissue structures during a single session makes
MSUS especially valuable in real-world rheumatology
practice. Moreover, its sensitivity in detecting preclinical
inflammation highlights its potential role in preventive
rheumatology — particularly for high-risk PsO patients or
those with suspected early PsA.

Limitations

This study has several limitations. The sample size was
moderate, and the analysis was cross-sectional, limiting
assessment of long-term disease evolution and response
to treatment. Patients with long-standing disease or prior
biological therapy were excluded, which may restrict
generalizability to broader populations. Additionally,
interobserver variability in MSUS interpretation was not
formally assessed, although all scans were performed by
experienced rheumatologists following a standardized
protocol.

Conclusions

Musculoskeletal ultrasonography has proven to be an
essential diagnostic tool for the early detection,
characterization, and differentiation of inflammatory
arthritis subtypes. Its sensitivity in identifying both
articular and periarticular changes — particularly in
subclinical disease — positions it as a frontline imaging
modality in rheumatologic practice. The ability of MSUS
to capture subtle synovial and entheseal inflammation
allows for a more accurate stratification of patients,
especially in cases where clinical and serological findings
are inconclusive.

In rheumatoid arthritis, MSUS confirms the classical intra-
articular inflammatory pattern, with dominant synovial
hypertrophy in the MCP II/lll and radiocarpal joints,
accompanied by extensor tenosynovitis (notably in

compartments 1, 4, and 6). Bone erosions are more
extensive and appear earlier compared to PsA,
reinforcing the importance of early ultrasonographic
surveillance in RA. In PsA, distinctive periarticular findings
such as peritenon extensor inflammation, flexor
tenosynovitis, and entheseal changes — including digital
enthesitis and palmar fascia involvement — provide
ultrasonographic signatures that distinguish it from RA
and may precede clinical onset. Similar but less
pronounced structural alterations were observed in PsO,
where MSUS-detected inflammation may serve as a
predictor for future PsA development.

The integration of MSUS into the clinical assessment of
patients with psoriasis and inflammatory arthritis
enhances diagnostic precision and informs earlier
therapeutic intervention. When applied longitudinally
and in combination with clinical and laboratory
parameters, MSUS can support personalized treatment
strategies, improve disease classification, and ultimately
contribute to better long-term outcomes.
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