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ORIGINAL ARTICLE

Mini-enthesitis can differentiate rheumatoid arthritis from psoriatic 
arthritis: A comprehensive comparative ultrasound study of the joints 
and mini-entheses of the hands

Tanya Sapundzhieva1,2, Lyubomir Sapundzhiev1,2, Anastas Batalov1,3

Rheumatoid arthritis (RA) and psoriatic 
arthritis (PsA) may present with similar clinical 
findings with pain and swelling in the small 
joints of the hands and prolonged morning 
stiffness, suggesting a possible diagnosis of 
an inflammatory joint disease. However, the 
absence of the specific antibodies and the 
typical rash of psoriasis or the family history, 
make the establishment of the correct diagnosis 
quite challenging.

Musculoskeletal ultrasound (MSUS) has been 
proven to be an extremely useful imaging 

modality in the everyday rheumatology practice 
in establishing a diagnosis, monitoring the 
disease activity, making treatment decisions 
in a treat-to-target approach and during drug 
tapering, predicting disease course, assessing 
remission, and guiding the correct needle 
placement during joint and peritendinous/bursal 
injections.1-3 Data exists that performing an 
extensive ultrasonographic assessment of the 
joints, tendons, and entheses may be extremely 
useful in differentiating in the early stages of RA 
and PsA.4

ABSTRACT

Objectives: This study aimed to explore whether hand ultrasonography (USG) could differentiate 
between rheumatoid arthritis (RA) and psoriatic arthritis (PsA) patients.
Patients and methods: A comprehensive USG of 35 PsA patients (13 males, 22 females; 
mean age: 60.9±8.4 years; range, 53 to 69 years), 30 RA patients (10 males, 20 females; 
mean age: 58.4±10.0 years; range,  50 to 61 years), and 20 healthy controls (5 males, 15 females; 
mean age: 55.6±5.8 years; range, 50 to 61 years) was performed with assessments of the wrist, 
tendons, mini-entheses, and joints of the second and third finger, both on gray scale and power 
Doppler USG.
Results: Two hundred forty-five joints of PsA patients, 210 joints of RA patients, and 120 joints 
of healthy controls were assessed by USG. Wrist joint synovitis and tenosynovitis of the extensor 
digitorum communis and extensor carpi ulnaris tendon were significantly more common in 
RA patients compared to PsA patients (p<0.001), detected in 93.30%, 63.30%, and 73.30% 
versus 57.10%, 14.30%, and 2.90%, respectively. The incidence of tenosynovitis of the flexor 
tendons at the wrist level was significantly higher in RA patients (p=0.003), detected in 36.70% 
versus 14.30%. Paratenonitis of the finger extensor tendon at the metacarpophalangeal joints 
was significantly more prevalent in PsA patients, detected in 85.70% versus 3.30% (p<0.001). 
Central slip enthesitis at the proximal interphalangeal joint and enthesitis of the distal slip 
of the extensor tendon at the second and third distal phalanx were exclusively found in PsA 
patients, occurring in 45.70%, 91.40%, and 71.30%, respectively (p<0.001). Flexor tenosynovitis 
and pseudotenosynovitis were significantly more prevalent in PsA patients (65.70% and 57.10%, 
respectively) compared to RA patients (16.70% and 0.00%, respectively; p<0.001). PsA patients 
had significantly higher thickness of the A1 pulley compared to RA patients (p<0.001).
Conclusion: Mini-enthesitis is a hallmark USG finding in PsA.
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Swollen joints are the clinical manifestation 
of different pathological changes, occurring 
at the joint/tendon/entheseal level. Swollen 
metacarpophalangeal (MCP) joints in PsA are 
reported to be clinical manifestation in joint 
synovitis in only 50% of the cases, as compared 
to RA, the remaining 50% are proven to be 
a result of inflammation of the peritenon of 
the finger extensor tendon.5 Synovitis and 
tenosynovitis detected on ultrasonography 
(USG) are observed in both RA and PsA, 
while extrasynovial abnormalities, for example 
inflammation of the fibrous skeleton and 
mini-enthesitis, are predominantly observed in 
PsA.6 Enthesitis detected on USG can be 
defined as hypoechoic or thickened insertion 
of the tendon close to the bone (within 2 mm 
from the bony cortex), exhibiting Doppler signal 
if active and potentially showing erosions 
and enthesophytes/calcifications as a sign of 
structural damage, according to the Outcome 
Measures in Rheumatoid Arthritis Clinical Trials 
(OMERACT) task force.7

Mini-enthesitis is a term, combining 
inflammation of the classical and functional 
small enthesis of the fingers. Examples of 
functional mini-enthesitis are paratenonitis of 
the finger extensor tendon at the MCP joint 
level, inflammation of the flexor pulleys, which 
become thickened and exhibit a positive power 
Doppler (PD) signal, and pseudotenosynovitis, 
observed as increased thickness of the soft 
tissue around the flexor tendon, with markedly 
increased PD signal.4,8

The flexor pulleys of the fingers are found 
to be thickened in patients with PsA compared 
to RA patients and healthy controls (HCs).9,10 
As functional mini-entheses, they bear high 
mechanical stress and are thought to exhibit 
the deep Koebner phenomenon, namely 
inflammation as a result of mechanical overload, 
which is a typical feature of patients with PsA, 
particularly in psoriatic dactylitis.11

The aim of the present study was to compare 
the hand USG findings at the joint/tendon/
entheseal level between RA and PsA patients 
through an extensive assessment of different 
pathologies, including synovitis, tenosynovitis, 
mini-enthesitis, erosions, and new bone 
proliferation, to find specific USG patterns of 

inflammation in the two types of arthritides, thus 
outlining the values of MSUS in establishing the 
correct diagnosis in cases where patient, history, 
laboratory data, and radiographic imaging are 
not conclusive of RA or PsA.

PATIENTS AND METHODS

Thirty-five PsA patients (13 males, 
22 females; mean age: 60.9±8.4 years; 
range, 53 to 69 years), 30 RA patients 
(10 males, 20 females; mean age: 
58.4±10.0 years; range,  50 to 61 years), 
and 20 HCs (5 males, 15 females; mean age: 
55.6±5.8 years; range, 50 to 61 years) were 
included in this cross-sectional study conducted 
at the University Hospital ‘Pulmed’ between 
November 10, 2023, and January 25, 2024. 
The inclusion criteria for the patients were 
as follows: (i) an age above 18 years; (ii) a 
confirmed diagnosis of RA or PsA based on 
the 2010 American College of Rheumatology 
(ACR)/European League Against Rheumatism 
(EULAR) criteria or the CASPAR (Classification 
for Psoriatic Arthritis) criteria, respectively;12,13 
(iii) moderate or high disease activity, calculated 
by Disease Activity Score for 28 joints 
(DAS28);14 (iv) history of tender hand/finger 
joints at the time of the ultrasonographic 
assessment; (v) no intra-articular corticosteroid 
(CS) injections in the wrist/finger joints in 
the previous three months. The exclusion 
criteria for the HCs were as follows: (i) prior or 
current joint disease; (ii) history of joint pain 
during the last month with intensity more than 
10/100 mm on a Visual Analog Scale (VAS); 
(iii) presence of swollen joints on physical 
examination; (iv) trauma to the joints of the 
hands during the previous year; (v) current use 
of CSs or nonsteroidal anti-inflammatory drugs; 
(vi) personal history of psoriasis. All participants 
signed a written informed consent. The study 
was protocol approved by the University 
Hospital ‘Pulmed’ Ethics Committee (date: 
07.11.2023; no: 3). The study was conducted 
according to the principles of the Declaration 
of Helsinki.

One physician examined the 28 joints 
(right and left proximal interphalangeal [PIP], 
MCP, wrist, elbow, shoulder, and knee joints) 
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for swelling or tenderness. The intensity of 
joint pain was evaluated on a VAS from 
0 to 10 cm. Duration of morning stiffness was 
recorded for each patient. Disease activity of 
RA and PsA patients was assessed by DAS28. 
In addition, the DAPSA (Disease Activity in 
Psoriatic Arthritis) index was calculated for the 
PsA group.15 Functional status was assessed in 
both patient groups by completing the Health 
Assessment Questionnaire Disability Index 
(HAQ-DI) questionnaire.16

The following laboratory parameters 
were measured: C-reactive protein 
(CRP; reference range, 0-6.0 mg/L), 
immunoglobulin M-rheumatoid factor (reference 
range, 0-20 U/L), and anti-cyclic citrullinated 
protein (CCP) antibodies (reference range, 
0-20 U/L).

The joints, tendons, and entheses of the hand 
and fingers were assessed using longitudinal 
and transverse scans as recommended by the 
2017 EULAR standardized procedures for USG 
in rheumatology.17

The dominant hand of each patient was 
scanned by an expert in MSUS with MyLabTMX7 
machine (Esaote, SpA, Florence, Italy), equipped 
with a multifrequency linear transducer 
(6-18 MHz). The USG assessor was blinded 
to the results from the clinical and laboratory 
assessments. The gray scale frequency was 
12 MHz, and the gain varied according to the 
scanned joint and patient characteristics to 
obtain the image with the highest resolution, 
with an average value of 50%. The frequency for 
PD USG was 9.1 MHz, and the pulse repetition 
frequency was set at 500-750 Hz with a low wall 
filter (e.g., 3).

The joints and tendons of the wrist and the 
second and third finger of the dominant hand 
(the more symptomatic hand reported by the 
patient) were scanned both on a dorsal and 
on a palmar scan, using a longitudinal and a 
transverse scan. The wrist was scanned on a 
dorsal scan, assessing for presence of synovitis 
in the radiocarpal joint, tenosynovitis in the 
fourth extensor compartment, including the 
tendon of extensor digitorum communis, and 
for erosions. Ulnar scan was used to assess the 
sixth extensor compartment for presence of 
tenosynovitis of the tendon of extensor carpi 

ulnaris (ECU). The dorsal scan of the second 
and third MCP and MCP joints was performed 
to detect synovitis, paratenonitis of the finger 
extensor tendon, and erosions. The second 
and third PIP joints were scanned on the 
dorsal surface to assess for synovitis, central 
slip enthesitis, and new bone proliferation. 
Dorsal scans of the second and third distal 
interphalangeal (DIP) joints were used to assess 
for synovitis, enthesitis of the distal slip of the 
extensor tendon, and for new bone proliferation. 
The palmar scan of the wrist was used to assess 
the presence of flexor tenosynovitis at the wrist 
level, whereas the palmar scan of the second 
and third MCP and MCP joints was used to 
detect the presence of flexor tenosynovitis and 
pseudotenosynovitis (subcutaneous edema [STE] 
with a positive PD signal). The A1 pulley was 
measured at the level of the second MCP joint 
on a palmar scan.

The following pathologies were recorded: 
joint synovitis, tenosynovitis of the fourth 
(extensor digitorum communis) and sixth 
(ECU) extensor compartments of the wrist, 
tenosynovitis of the finger flexor tendons, 
paratenonitis of the extensor tendon of the 
fingers, central slip enthesitis at the PIP level, 
pseudotenosynovitis (a PD positive edema of the 
subcutaneous tissue above the flexor tendon), 
enthesitis of the insertion of the distal part 
of the extensor tendon at the distal phalanx, 
A1 pulley thickening and inflammation with a 
positive PD signal, presence of erosions, and 
new bone proliferation.

Every pathological USG finding was graded 
both on grey scale USG and on PD USG with 
0 (absent) and 1 (present). The OMERACT 
definitions for synovitis, tenosynovitis, erosions, 
enthesitis, and new bone proliferation were used 
when reporting the pathologic findings.7,18,19

Pseudotenosynovitis (edema of the soft 
tissues around the finger flexor tendon) was 
defined as abnormal hypoechoic/anechoic 
areas, diffused or localized within the 
subcutaneous tissue between the epidermis 
and the tendon-related anatomic structures 
with local thickening, with or without a local 
abnormal Doppler signal, visualized in two 
perpendicular planes, and not evident on 
the contralateral side.20 The findings were 
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compared with the nonaffected finger, as 
the ultrasonographic assessment of STE is 
highly variable and depends on the individual’s 
characteristics such as dominant hand, age, sex, 
body mass index, and alcohol consumption.21

Paratenonitis of the finger extensor tendon 
at the MCP joint level was defined as increased 
thickness of the tendon and loss of fibrillar 
pattern, accompanied by a positive PD 
signal.22,23

The A1 pulley was measured at MCP joint 
level as reported by Tinazzi et al.9 To determine 
the border between the A1 pulley and the 
finger flexor tendon, a dynamic scanning 
during passive finger flexion and extension was 
performed.9

Two total scores were calculated at the end: 
mini-enthesitis score and erosion score. Each 
of the following findings, as representatives 
of mini-enthesitis, were scored 1: presence of 
paratenonitis of the finger extensor tendon 
at the MCP joint level, central slip enthesitis 
at the PIP joint level, enthesitis of the distal 
slip of the extensor tendon at the distal 
phalanx, and pseudotensosynovitis (STE) of 
the finger flexor tendon at the PIP joint level. 
By summing the abovementioned findings, the 
total mini-enthesitis score was calculated. The 
erosion score was calculated by summing the 
number of joints with the presence of at least 
one bone erosion.

Statistical analysis

The data were analyzed using IBM SPSS 
version 27.0 software (IBM Corp., Armonk, 
NY, USA). Continuously measured variables 
were examined for normality using normality 
plots and the Shapiro-Wilk test results. Means 
and standard deviations were used to describe 
the outcomes when normality was observed. 
Groups were compared using the independent 
samples t-test and one-way analysis of variance 
with Bonferroni post hoc multiple comparisons. 
Nonnormally distributed variables were presented 
as medians and interquartile ranges, and the 
Mann-Whitney U test was employed to compare 
groups. The Hodges-Lehman test was used 
to calculate the 95% confidence interval [CI] 
of the Mann-Whitney U test's difference. The 
chi-square test was utilized to analyze categorical 

data presented as frequency and percentages (%). 
The 95% CI for the difference in proportions 
was calculated using Bonferroni adjustments. All 
statistical analyses were two-tailed, and type 1 
error was set at 0.05.

RESULTS

There were no significant age differences 
between the groups (p=0.920). Females 
predominated in all three groups, with no 
significant differences between the groups 
(PsA, 69.20%; RA, 75%; HC, 80%, p=0.290).

Clinical data about the two patient groups is 
provided in Table 1. No significant differences 
were found regarding disease duration (p=0.135), 
tender joint count (p=1.000), swollen joint count 
(p=0.879), VAS pain (p=0.340), VAS patient 
global assessment (p=0.301), and morning 
stiffness duration (p=0.103).

Significantly higher CRP levels (p<0.001), 
rheumatoid factor and anti-CCP positivity 
(p<0.001), higher HAQ-DI scores (p=0.003), 
and higher DAS28 (p=0.014), were observed in 
patients with RA.

The dorsal scan of the wrist showed 
significantly higher proportions of synovitis, 
tenosynovitis of the fourth compartment, and 
erosions in patients with RA compared to PsA 
patients and HCs (p<0.001). ECU tenosynovitis 
was significantly associated with RA (p<0.001) 
and was found in only one PsA patient.

The dorsal second MCP joint scan revealed 
high prevalence of synovitis in both patient 
groups in comparison to HCs (p<0.001). 
However, paratenonitis of the finger extensor 
tendon was significantly associated with 
the PsA patients (p<0.001). Erosions were 
most commonly associated with RA patients 
(p<0.001) but were also significantly more 
common in PsA patients compared to HCs 
(p=0.005).

In the PsA group, 85.75% (n=30) of patients 
had both synovitis and paratenonitis, four 
(11.40%) had synovitis without paratenonitis, 
and one (2.85%) had paratenonitis without 
synovitis.

The dorsal scan of the third MCP joint 
revealed similar trends, with a higher presence 
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Table 2. Ultrasonographic data

PsA (n=35) RA (n=30) HC (n=20)

Variables n % n % n % 95% CI of the different 
PsA vs. RA

p

Wrist dorsal scan

Synovitis 20a 57.10 28b 93.30 2c 10.00 15.30% to 53.18% <0.001

Tenosynovitis 5a 14.30 19b 63.30 0a 0.00 25.64% to 65.83% <0.001

Erosions 5a 14.30 19b 63.30 0a 0.00 25.64% to 65.83% <0.001

ECU tenosynovitis 1a 2.90 22b 73.30 0a 0.00 49.11% to 83.12% <0.001

MCP 2 dorsal scan

Synovitis 34a 97.10 30a 100 0b 0.00 -8.69% to 14.59% <0.001

Paratenonitis 30a 85.70 1b 3.30 0b 0.00 62.26% to 90.87% <0.001

Bone proliferation 32a 91.40 1b 3.30 0b 0.00 68.90% to 94.34% <0.001

Erosions 11a 31.40 23b 76.70 0c 0.00 21.14% to 62.58% <0.001

MCP 3 dorsal scan

Synovitis 29a 82.90 29a 96.70 1b 5.00b -2.29% to 29.57% <0.001

Paratenonitis 24a 68.60 3b 3.30 0b 0.00b 44.05% to 78.45% <0.001

Bone proliferation 29a 82.90 0b 0.00 0b 0.00b 63.66% to 91.92% <0.001

Erosions 4a 11.40 16b 53.30 0a 0.00a 19.40% to 59.72% <0.001

PIP2 dorsal scan

Synovitis 29a 82.90 23a 76.70 0b 0.00 -13.14% to 25.97% <0.001

CS Enthesitis 16a 45.70 0b 0.00 0b 0.00 26.69% to 61.79% <0.001

Bone proliferation 24a 68.60 0b 0.00 0b 0.00 48.53% to 81.47% <0.001

Erosions 4a 11.40 12b 40.00 0a 0.00 7.43% to 47.57% 0.001

PIP3 dorsal scan

Synovitis 22a 73.30 27a 77.10 0b 0.00 -17.35% to 23.78% <0.001

CS Enthesitis 8a 22.90 0b 0.00 0b 0.00 6.66% to 38.30% 0.002

Bone proliferation 25a 71.40 0b 0.00 0b 0.00 51.38% to 83.65% <0.001

Erosions 3a 8.60 10b 33.30 0a 0.00 4.96% to 43.45% 0.002

DIP2 dorsal scan

Synovitis 32a 91.40 0b 0.00 0b 0.00 73.51% to 97.03% <0.001

Enthesitis 32a 91.40 0b 0.00 0b 0.00 73.51% to 97.03% <0.001

Bone proliferation 32a 91.40 0b 0.00 0b 0.00 73.51% to 97.03% <0.001

DIP3 dorsal scan

Synovitis 28a 80.00 0b 0.00 0b 0.00 60.47% to 89.96% <0.001

Enthesitis 26a 74.30 0b 0.00 0b 0.00 54.39% to 85.84% <0.001

Bone proliferation 24a 68.60 0b 0.00 0b 0.00 48.53% to 81.47% <0.001

Wrist flexor tenosynovitis 
palmar scan

5a 14.30 11b 36.70 0a 0.00 1.26% to 41.94% 0.003

MCP2 palmar scan

Tenosynovitis 23a 65.70 5b 16.70 1b 5.00 25.33% to 65.38% <0.001

Pseudotenosynovitis 20a 57.10 0b 0.00 0b 0.00 16.93% to 57.96% <0.001

MCP3 palmar scan

Tenosynovitis 8a 22.90 5a 16.70 0a 0.00 -13.86% to 24.86% 0.074

Pseudotenosynovitis 5a 14.30 0b 0.00 0b 0.00 0.39% to 29.39% 0.032

PsA: Psoriatic arthritis; RA: Rheumatoid arthritis; HC: Healthy controls; ECU: Extensor carpi ulnaris; MCP: Metacarpophalangeal; PIP: Proximal interphalangeal; 
DIP: Distal interphalangeal; MCP: Metacarpophalangeal. Cells marked with different letters indicate significant differences between proportions at type 1 error 
of 0.05 after Bonferroni adjustments were applied.
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of synovitis in both patient groups compared to 
HCs (p<0.001) and no significant differences 
between PsA and RA patients (p=0.130). 
Paratenonitis was significantly associated with 
PsA patients (p<0.001) and was rare or entirely 
absent in the RA patients. Erosions were mostly 
characteristic of RA patients (p<0.001).

Of the PsA patients, 65.70% (n=23) had 
both synovitis and paratenonitis on the dorsal 
scans of the third MCP joint. The remaining 
five (14.25) were negative for both, six (17.20%) 
had synovitis without paratenonitis, and one 
(2.85%) had paratenonitis without synovitis.

The dorsal scan of the second PIP joint 
showed a significant presence of synovitis in 
the PsA and RA groups compared to the 
HCs (p<0.001), and no significant difference 
between the patient groups (p=0.53). Central 
slip enthesitis was significantly associated with 
PsA (p<0.001) and was entirely absent in RA 
patients and HCs. Erosions were more common 
in RA patients (p=0.001).

Dorsal scan of the third PIP joint also showed 
a significant presence of synovitis in the patient 
groups, while it was absent in HCs (p<0.001). 
The PsA patients were significantly associated 

Figure 1. (a) A dorsal longitudinal scan of a PIP joint in 
a PsA patient. Joint synovitis. Paratenonitis of the finger 
extensor tendon, and edema around the extensor tendon. 
(b) A dorsal longitudinal scan of a PIP joint in a PsA patient. 
Joint synovitis with a positive PD signal. Paratenonitis of 
the finger extensor tendon with a positive PD signal. (c) A 
dorsal longitudinal scan of a MCP joint in a PsA patient. 
Presence of joint synovitis and paratenonitis of the finger 
extensor tendon, both with a positive PD signal. (d) A 
palmar longitudinal scan of a PIP joint in a PsA patient. 
STE (pseudotenosynovitis) with a positive PD signal. (e) A 
palmar longitudinal scan of a MCP joint in a PsA patient. 
STE (pseudotenosynovitis) with a positive PD signal.
PIP: Proximal interphalangeal; PsA: Psoriatic arthritis; PD: Power Doppler; 
MCP: Metacarpophalangeal; STE: Subcutaneous edema.

(a)

(c)

(e)

(b)

(d)
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with central slip enthesitis (p=0.002) versus 
its entire absence in RA patients and HCs. 
Erosions were more common in RA patients 
(p=0.002), rare in the PsA patients, and absent 
in HCs.

Dorsal scans of the second and third DIP 
joints identified a high presence of synovitis 
and enthesitis in the PsA patients compared 
to their absence in RA patients and HCs. The 
majority of the PsA patients (88.60%, n=31) 
had both enthesitis and bone proliferation in the 
second DIP joint. The remaining two (5.70%) 
patients were negative for both, one (2.85%) 
patient had enthesitis but no bone proliferation, 
and one (2.85%) had bone proliferation without 
enthesitis. Among the dorsal scans of the third 
DIP joint, 22 (62.90%) were positive for both 
dorsal enthesitis and bone proliferation, seven 
(20.00%) were negative for both, two (5.70%) 
had dorsal enthesitis without bone proliferation, 
and four (11.40%) had bone proliferation without 
enthesitis.

Flexor tenosynovitis at the wrist joint on 
palmar scan was not common in any of the 
groups, but its incidence was significantly higher 
in the RA patients (p=0.003).

The palmar scan of the second MCP joint 
revealed a significantly higher incidence of 
tenosynovitis and pseudotenosynovitis in PsA 
patients (p<0.001), whereas the third MCP 
joint showed that pseudotenosynovits was 
significantly more prevalent in the PsA group 
(Table 2; Figure 1).

The sum of the USG findings (Table 3) 
showed a significantly higher median of 
mini-enthesitis score in the PsA group (p<0.001), 
whereas erosions had a higher incidence in the 
RA group (p=0.006; p<0.001).

The PsA patients had significantly higher 
thickness of the A1 pulley on both longitudinal 
and transverse scans compared to the RA 
patients and HCs. There was no significant 
difference in A1 pulley thickness between the 
RA group and HCs (Table 4).

DISCUSSION

The lack of ionizing radiation, the cost-
effectiveness, and the ability to assess many 
structures for a short period of time make 
the MSUS a preferred imaging modality in 
the everyday rheumatology practice. Over the 
past 50 years, a significant number of studies 
exploring the utility of USG in the establishment 
of diagnosis, treatment monitoring, assessment 
of remission, and correct needle placement in 
invasive procedures, have been published.2,24-26 
There is increasing evidence regarding the role 
of USG for the differentiation between RA and 
PsA presenting as symmetric polyarthritis, based 
on the different location of the inflammatory 
changes and the different bony alterations in the 
two disease entities.4

The present study is the first to include 
simultaneous assessment of joints, tendons, 
bones, and mini-entheses of the hands through 
a comprehensive ultrasonographic evaluation 
on grey scale and PD USG to reveal the 
difference in RA and PsA patients. The clinical 
impact of our study is that in patients with 
very early undifferentiated arthritis, presenting 
with swelling of the wrists and small joints of 
the fingers, in whom the immunologic tests 
(rheumatoid factor and anti-CCP antibodies) are 
negative, personal or family history of psoriasis 
is lacking and radiographic changes due to the 

Table 3. Sum of USG findings

PsA (n=35) RA (n=30)

Total scores Median IQR Min-Max Median IQR Min-Max 95% CI of the 
difference

p

Mini-enthesitis score 5 3 2-9 0 0 0-0  4 to 5 <0.001

Bone proliferation score 6 6 1-7 0 0 0-1 4 to 6 <0.001

Erosions score 0 1 0-5 2.50 4 0-5 –3 to –1 <0.001

USG: Ultrasonography; PsA: Psoriatic arthritis; RA: Rheumatoid arthritis; IQR: Interquartile range; The Mann-Whitney U test was used to compare the two patient 
groups. The 95% CI of the difference was calculated using the Hodges-Lehman test
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short duration of symptoms are absent, the 
comprehensive ultrasonographic assessment of 
joints, tendons, and anatomical and functional 
entheses of the fingers would be helpful to 
establish an early diagnosis of RA or PsA 
without current psoriasis.

The USG image of joint synovitis is the 
same in PsA and RA,4,22 but the predilection 
to involvement of specific joints in the two 
arthritides is what may help in the differential 
diagnosis. We found that synovitis of the 
radiocarpal joint, wrist erosions, tenosynovitis 
of the fourth (the tendons of extensor digitorum 
communis) and sixth (the tendon of extensor 
carpi ECU) extensor compartments of the wrist, 
and flexor tenosynovitis at the wrist were more 
common in RA compared to PsA, similar 
to the previously reported data.22,27-29 ECU 
tenosynovitis was detected in more than 70% 
of RA patients, which is a higher prevalence 
than the previously reported prevalence of 
approximately 50%.30,31

Paratenonitis of the finger extensor tendon 
at the second and third MCP joints was 
predominantly found in PsA patients; between 
68% and 85% of PsA patients had evidence 
of PD-positive paratenonitis versus 3% of RA 
patients. In addition, in most PsA patients 
(65 to 85%) paratenonitis of the extensor 
tendon occurred simultaneously with MCP joint 
synovitis. Bone erosions at the second and third 
MCP joints were more common in RA than in 
PsA. In the pathogenesis of PsA, the mechanical 
stress has been proven to trigger inflammation 
of the peripheral entheses of the lower limbs 
as part of the deep Koebner phenomenon.32 
Similarly, the inflammation of the small entheses 
of the fingers is suggested to be a reaction 
towards repetitive movements.32 The fact that 
mini-enthesitis, which can only be visualised 
through imaging, is almost exclusively found in 
PsA patients in our study, highlighting the role 
of high-frequency ultrasonographic assessment 
of the small entheses in patients with early 
undifferentiated arthritis.4

Gutierrez et al.33 first reported a specific 
USG finding in PsA: peritenon extensor tendon 
inflammation. MCP joint swelling is proven 
to be a result of true joint synovitis in 50% 
of PsA patients and due to paratenonitis in Ta
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the other half.34 The peritenon extensor 
tendon inflammation pattern has been 
proven to correlate with a higher Madrid 
Sonographic Enthesis Index in PsA, suggesting 
the mini-entheseal inflammation is related to 
classical entheses inflammation.28 This result is 
similar to the results obtained by Zabotti et al.,22 
who found that paratenonitis is significantly 
more prevalent in PsA patients. Zabotti et al.22 
found that synovitis can be detected in almost 
all early RA patients and in half of the joints 
of early PsA patients, and every second PsA 
patient has an evidence of paratenonitis at the 
MCP joint level. The present study found an 
even higher prevalence of paratenonitis in PsA, 
with 68 to 85%.

We found that central slip enthesitis at the 
second and third PIP joints was prevalent only 
in PsA patients (45% and 22%, respectively) 
and in none of the RA patients. Similar findings 
were reported by other authors,22 but they have 
found a lower prevalence (25%) of central slip 
enthesitis, which may be explained by the fact 
that their study enrolled only early RA and 
PsA patients, and the prevalence increases in 
patients with longer disease duration.

It has already been reported that 
USG-detected synovitis in DIP joints is typical 
for PsA.35 In our study, 70 to 90% of PsA 
patients had evidence of enthesitis of the distal 
insertion of the extensor tendon at the level 
of the second and third distal phalanx, and in 
almost all of them, bone proliferation at the 
second and third DIP joints was detected. It is 
a well-known fact that new bone proliferation 
at DIP joints is a typical feature of PsA, thus 
USG evidence of irregular cortical surface 
with new bone proliferation, in addition to the 
signs of enthesitis, is suggestive of PsA.36,37 
Krajewska-Włodarczyk et al.38 found that 
enthesitis of the extensor tendon insertion 
at the DIP joint occurred in 52% of all PsA 
patients, a lower prevalence than that found 
in our study. In clinical practice, DIP joints 
are frequently affected both in osteoarthritis 
(OA) and PsA. Considering the age of the 
patients in our study, DIP involvement may 
be present both in PsA and in RA patients 
with accompanying OA of the DIP joints.39 
The clinical utility of the findings from our 
study is the fact that the role of USG to detect 

inflammation of the enthesis of the distal slip 
of the finger extensor tendon at the level of the 
distal phalanx is highlighted. Furthermore, the 
study found that enthesitis at the level of the 
DIP joint is what can help to differentiate both 
arthritides, as it is exclusively found in PsA, 
while new bone proliferation can be evident 
both in PsA and in RA with concomitant OA 
of the DIP joints.

In our study, erosions at the wrist, MCP, and 
PIP joints were found to be more prevalent in 
RA compared to PsA, which is consistent with 
the reported result from similar studies.36,40,41 
Zayat et al.40 suggested that the number and 
size of bone erosions detected by means of 
MSUS might distinguish the two arthritides, 
reporting a higher number and a larger size of 
the erosions in the wrists, MCP, and PIP joints 
in RA patients.

In our study, PsA patients were found to 
have a significantly higher incidence of flexor  
tenosynovitis and pseudotenosynovitis of the 
finger flexor tendon at the level of the second 
and third MCP joints. It is important from 
clinical point of view that patient-reported 
pain in PsA was found to correlate with 
extra-articular inflammation, predominantly 
flexor tenosynovitis, and soft tissue edema 
(pseudotenosynovitis),42,43 whereas joint synovitis 
does not appear to cause pain in PsA, compared 
to RA, where joint pain is caused by joint 
synovitis, particularly if PD is positive. Only 
two studies of RA patients evaluating the 
correlation between USG-detected synovitis and 
joint symptoms found that joint tenderness on 
palpation does not correlate with the detection 
of joint synovitis by grey scale and PD USG.27,44 
To summarize, a patient reporting pain in the 
small joints of the hands should be screened 
for extrasynovial abnormalities and presence 
of mini-enthesitis, even in the absence of joint 
synovitis.

Data exists that finger flexor tenosynovitis 
is more prevalent in PsA.35,45 Our study found 
a higher prevalence of flexor tenosynovitis in 
PsA than the one reported by Tinazzi et al.45 
(65% vs. 38%). A specific finding of PsA is 
the pseudotenosynovitis of the flexor tendon, 
described by some authors as STE around the 
finger flexor tendon, exhibiting a positive PD 
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signal.20 More than half of the PsA patients in 
our study demonstrated pseudotenosynovitis of 
the flexor tendon, a higher prevalence than that 
reported by Tinazzi et al.45 (30%)  and Zabotti et 
al.22 (42.3%). An interesting fact is that STE is an 
even more common USG finding in the fingers 
with dactylitis, with a reported prevalence of 
75 to 91% in hand dactylitis cases.46 Felbo 
et al.47 also found that STE is more common 
than flexor tenosynovitis and joint synovitis in 
dactylitis.

Data exists that the USG findings are 
different in acute (“hot”) and chronic (“cold”) 
dactylitis with greater prevalence of  grey scale 
and PD flexor tenosynovitis, PD-positive soft 
tissue edema in the former, and grey scale/PD 
PIP joint synovitis in the latter,47 suggesting 
the idea of extra-articular origin of the initial 
inflammation in PsA, spreading into the joint 
in the latter stages. This suggests that in early 
PsA, the lack of joint synovitis may explain 
the normal values of the acute-phase reactants 
(e.g., CRP) despite active disease observed as 
extra-articular inflammation on USG.

Pulley thickness measured by USG has been 
validated in one study where intraoperative and 
ultrasonographic measurement of the pulley 
thickness were found to correlate to a great 
extent.48 A cutoff value of 0.62 mm for the A1 
pulley was proposed.48 A magnetic resonance 
imaging study found that inflammation of the 
pulley of the finger flexor is detected in half of 
patients with dactylitis.49 Thickening of the A1 
pulley with a positive PD signal was reported in 
more than a quarter (26.7%) of PsA patients even 
without a history of dactylitis.50 In our study, 
PsA patients were found to have a significantly 
higher thickness of the A1 pulley both on 
longitudinal and transverse scans compared 
to the RA patients and HCs. In addition, 
this finding confirms the high prevalence of 
flexor pulley inflammation in PsA, as part of 
the spectrum of mini-enthesitis. One of the 
practical implications of this finding is that a 
comprehensive ultrasonographic evaluation of 
a patient presenting with arthritis of the small 
joints of the hands should include not only 
scanning of the joints and tendons but also of the 
flexor pulleys due to their frequent inflammation 
as part of the deep Koebner phenomenon in 
PsA patients.

The present study found that the mini-
enthesitis score, calculated by summing the 
joints with presence of paratenonitis of the finger 
extensor tendon at the MCP joint level, central 
slip enthesitis at the PIP joint level, enthesitis 
of the distal slip of the extensor tendon at the 
distal phalanx, pseudotenosynovitis (STE) of 
the finger flexor tendon at the PIP joint level, 
and bone proliferation score had a significantly 
higher value in the PsA group, whereas erosion 
score had a significantly higher value in 
the RA group, proving that ultrasonographic 
assessment of the mini-entheses is crucial when 
the clinical/laboratory data is insufficient to 
distinguish between RA and PsA. Considering 
the fact that both arthritides may present with 
synovitis with an undistinguishable appearance 
on USG, what may help the rheumatologist to 
establish the correct diagnosis besides patient 
history, physical examination, laboratory tests, 
and radiography is USG, as it can detect the 
presence of inflammation outside the joint, 
particularly of the small finger entheses, which 
as our study found, is very common in early 
PsA compared to early RA.

One of the limitations of the current 
study was the small number of the included 
patients. Another limitation was that the 
ultrasonographic assessment of only the 
dominant hand was performed. In addition, 
the reliability of scoring large entheses in the 
setting of spondyloarthritis has been reported, 
while there is still no validation of the scoring 
for mini-entheses, which warrants further 
research.47,51

In conclusion, ultrasonographic assessment 
of the fingers’ mini-entheses in patients with 
inflammatory type of joint pain in the small 
joints of the hands may aid the rheumatologists 
in establishing the correct diagnosis in patients 
not fulfilling the official criteria for RA and 
PsA.
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