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Psoriatic arthritis is an inflammatory 
musculoskeletal disease affecting up to a 
third of patients with psoriasis that shows 
a wide range of clinical manifestations.

Inflammation in PsA can involve the 
synovium, entheses, tendon, spine, nails and 
skin. The identification and quantification 
of such inflammation is important for 
accurate diagnosis and informed treatment 
decisions.

Given the inherent limitations of 
physical examination and the lack of 
specific laboratory biomarkers in PsA, 
imaging and in particular ultrasound play a 
major role at the point of care in these 
patients. 

The excellent spatial resolution and 
sensitivity to detect slow vascular flow are 
important technical features. They enable 
the detection of active inflammation 
and irreversible damage in PsA. 

   The low costs, safety, accessibility of the 
technology in rheumatology practice along 
with the ability to perform a dynamic 
bedside examination of multiple sites are 
additional advantages of ultrasound. 

   In this ebook we will demonstrate the 
use of musculoskeletal ultrasound in 
PsA, show how it can improve the diagnosis 
and management of patients with PsA 
and contribute to the understanding of 
the underlying mechanisms of the disease. 
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Ultrasonography in PsA - Rationale

Ultrasound is used for the detection and quantification of the 
level of inflammation and damage in various musculoskeletal 
structures as well as in the skin and nails. This can assist with 
making the diagnosis of PsA, inform treatment decisions and 
guide procedures.

Introduction     Rationale      Pathology  Findings in specific joints  Reporting and Scoring 



• The predominant clinical manifestation of PsA is
inflammation of the peripheral joint

• The pattern of arthritis tends to be asymmetric,
primarily affecting the small joints of the hands and
feet.

• Clinical synovitis in PsA is characterized by
involvement of both intra- and  structures, in contrast
to rheumatoid arthritis that is typically limited to
intra-capsular inflammation.

• Such extra-capsular structures may involve the
extensor peri-tenon in the digits, the lateral collateral
ligaments and the surrounding soft tissue.

• It has been suggested that this pattern may help to
differentiate between PsA and rheumatoid arthritis.

1. Ritchlin CT, Colbert RA, Gladman DD. N Engl J Med. 2017 Mar 9;376(10):957-970.
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PIP clinical synovitis

Pathology in PsA - Synovitis I



1. Eder L, Aydin SZ. Imaging in Psoriatic Arthritis-Insights About Pathogenesis of the Disease. Curr Rheumatol Rep. 2018 Oct 29;20(12):77.
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Pathology in PsA - Synovitis II

RA

PsA
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Pathology in PsA - Synovitis III

PsA

MTP  joint synovitis     and soft tissue edema



1.McGonagle D. Enthesitis: an autoinflammatory lesion linking nail and joint involvement in psoriatic disease. J Eur Acad Dermatol Venereol. 2009;23
Suppl 1:9-13.
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Pathology in PsA - Enthesis normal I

• The entheses are essential
structures to transduce
mechanical forces from the
muscles to the bones which
requires a specialized type of
tissue, termed, fibrocartilage, that
is located between the tendon and
the bone.

•

•

The fibrocartilage tissue provides
both strength and elasticity which
allows the enthesis to fulfill its
function under significant
repetitive mechanical stress.

The normal enthesis can be
visualized by ultrasound that can
demonstrate structures such as
the tendon, bone, bursa and the
fibrocartilage.
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Pathology in PsA - Enthesis normal II

• The normal enthesis does not show vascularization within the enthesis. However, feeding vessels
that surround the enthesis can be seen by ultrasound.

• In contrast, Enthesitis denotes the inflammation of the insertion of tendon, ligament and capsule
into the bone

Physiologic blood 
flow

Quadriceps 
tendon 

Patella

Feeding vessel 
adjacent to 
tendon



1.McGonagle D, Gibbon W, Emery P. Classification of inflammatory arthritis by enthesitis. Lancet. 1998;352(9134):1137-40.
2.Balint P et al.  Reliability of a consensus-based ultrasound definition and scoring for enthesitis in spondyloarthritis and psoriatic arthritis: an
OMERACT US initiative. Ann Rheum Dis 2018; 77:1730-1735.
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Pathology in PsA - Enthesitis I

• Enthesitis is a hallmark
feature in PsA since the
enthesis may be the initial
site of inflammation

• Sonographic lesions of
enthesitis include lesions
representing active
inflammation and damage

• Inflammatory lesions are
thickening,
hypoechogenicity and
Doppler vascularization

Doppler signals in areas of abnormal B-mode

Fibula

Fibula

Iliotibial band with partial anechoic areas & thickening
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Pathology in PsA - Enthesitis II

• Lesions that characterize irreversible damage include bone erosions,
calcifications and enthesophytes.

Bony erosion triceps 
tendon enthesis (arrow)

Calcifications triceps 
tendon insertion (arrow)

Enthesophyte quadriceps 
tendon insertion (arrow)



1. Solmaz D BS, Stephenson W, Eder L, Roth J, Aydın SZ. The Physiological Changes of the Enthesis in Response to Age, Body Mass Index and
Physical Activity: An Ultrasound Study in Healthy People. Arthritis Rheumatol 2018;70 (Suppl 10):1194.
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Pathology in PsA - Enthesitis III

• Sonographic entheseal lesions
are non-specific and can be
found in the context of
degenerative enthesopathy in
particularly in patients who are
older, obese, diabetic and in
those who engage in
occupational or recreational
highly demanding physical
activities

Mechanical enthesopathy of the patellar 
ligament insertion into the tibia with 
hypoechogenicity, calcification/enthesophyte and 
Doppler signals.

Images courtesy of Dr Sibel Bakirci



1.Benjamin M, McGonagle D. The enthesis organ concept and its relevance to the spondyloarthropathies. Adv Exp Med Biol. 2009;649:57-70.
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Pathology in PsA - Functional Enthesitis I
• Unlike the anatomical enthesis,

where a tendon/ligaments inserts
into the bone, the term
“functional enthesis” describes
an anatomical site where a long
tendon changes the direction of
muscle pull by wrapping around
bony pulley.

• This area is often associated with
an increase in bio-mechanical
stress that can result in
inflammation in the synovial lining
of the tendon.

• Examples include tenosynovitis
of the tibialis posterior tendon
close to the medial malleolus
bone.

Tenosynovitis of the tibialis posterior at medial malleolus. 
Top image: erosion of the medial malleolus
Bottom image: synovial hypertrophy and positive Doppler



1. Milz S, Putz R, Ralphs JR, Benjamin M. Fibrocartilage in the extensor tendons of the human metacarpophalangeal joints. Anat Rec 1999; 256:
139-45. 

Introduction     Rationale      Pathology  Findings in specific joints  Reporting and Scoring 

Pathology in PsA - Functional Enthesitis II
• Another example of functional

enthesitis is that of the extensor
tendons of the digits that wrap around
the heads of the phalanges when the
digits are flexed.

• A fibrocartilage tissue in the tendons at
the friction site dissipates the
biomechanical stress associated with
the compression of the tendon against
the bone.

• Peritenonitis of the extensor digital
tendons is an example of functional
enthesitis that is often observed in
patients with PsA and can be
associated with synovitis of the
adjacent joint.

Peritenonitis of the extensor digitorum tendon at the level of the MCP2 
joint with hypoechogenicity     around the tendon and positive Doppler 
signals - an example of functional enthesitis.



1. Tinazzi I, McGonagle D, Aydin SZ, Chessa D, Marchetta A, Macchioni P. 'Deep Koebner' phenomenon of the flexor tendon-associated
accessory pulleys as a novel factor in tenosynovitis and dactylitis in psoriatic arthritis. Ann Rheum Dis. 2018;77(6):922-5.
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Pathology in PsA - Functional Enthesitis III

• Enthesitis may play a role in the
development of dactylitis.

• The flexor tendon pulley
involvement in dactylitis may
represent a form of functional
enthesitis.

• Flexor tendon pulleys are
thicker in patients with PsA
compared with other forms of
other inflammatory and non-
inflammatory rheumatic
conditions. Thickened A 1 pulley 

at MCP joint (arrow).



1. Aydin SZ, Castillo-Gallego C, Ash ZR, Marzo-Ortega H et al. Ultrasonographic assessment of nail in psoriatic disease shows a link between
onychopathy and distal interphalangeal joint extensor tendon enthesopathy. Dermatology. 2012;225(3):231-5.
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Pathology in PsA - Functional Enthesitis IV

• The close anatomic link between
enthesitis of the extensor tendon
of the digits may explain the
association between psoriatic
arthritis and nail involvement.

• Fibers from the extensor tendon
insert to the base of the distal
phalax while others continue to
the base of the nail bed.

• Thus inflammation of this enthesis
explains the co-occurrence of DIP
involvement and appearance of
psoriatic nail lesion in the same
digit

Enthesitis of the extensor tendon insertion 
to the base of the distal phalanx 
with enthesophyte formation. 
Positive Doppler insertion and increased 
Doppler nail bed.



1.Tan AL, Fukuba E, Halliday NA, Tanner SF, Emery P, McGonagle D. High-resolution MRI assessment of dactylitis in psoriatic arthritis shows flexor
tendon pulley and sheath-related enthesitis. Ann Rheum Dis. 2015;74(1):185-9.
2. Tuttle KS, Vargas SO, Callahan MJ, Bae DS, Nigrovic PA. Enthesitis as a component of dactylitis in psoriatic juvenile idiopathic arthritis: histology of
an established clinical entity. Pediatr Rheumatol Online J. 2015;13:7. 
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Pathology in PsA - Dactylitis I

• Dactylitis (“sausage digit”) is a hallmark clinical
feature of PsA that affects up to 40% of the
patients with PsA

• Flexor tenosynovitis is an important finding in
the majority of the dactylitic digits

• Other sonographic lesions that characterize
dactylitis include extensor peritenon
inflammation, synovitis and marked soft tissue
edema
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Pathology in PsA - Dactylitis II

Dactylitis of the finger – showing flexor tenosynovitis, synovitis of the PIP joint and soft tissue edema.

Dactylitis of a toe: thickening, fuzziness of the borders and hypoechogenicity of the extensor 
tendon with positive vascularization around the tendon.



1. Eder L, Haddad A, Rosen CF, Lee KA, Chandran V, Cook R, Gladman DD. The Incidence and Risk Factors for Psoriatic Arthritis in Patients With
Psoriasis: A Prospective Cohort Study. Arthritis Rheumatol. 2016 Apr;68(4):915-23.
2. Aydin SZ, Castillo-Gallego C, Ash ZR, Marzo-Ortega H, Emery P, Wakefield RJ, et al. Ultrasonographic assessment of nail in psoriatic disease shows
a link between onychopathy and distal interphalangeal joint extensor tendon enthesopathy. Dermatology. 2012;225(3):231-5.
3.Tan AL, Benjamin M, Toumi H, Grainger AJ, Tanner SF, Emery P, et al. The relationship between the extensor tendon enthesis and the nail in distal
interphalangeal joint disease in psoriatic arthritis--a high-resolution MRI and histological study. Rheumatology (Oxford). 2007;46(2):253-6.
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Pathology in PsA - Nail I
• Psoriatic nail lesions in the form of pitting,

onycholysis and other nail deformities are
associated with a higher risk of developing PsA

• The anatomical link between the nail structures
and the distal joints may explain the association
between the psoriatic nail lesions and PsA

• Typical sonographic features psoriatic nail lesions
are thickening of the nail plate, loss of trilaminar
appearance, morphologic changes such as pitting

• It is unclear whether the presence of Doppler
signal contributes to the assessment of psoriatic
nail lesions since sonographic vascularity of the
nail is often seen in healthy individuals
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Pathology in PsA - Nail II

Healthy nail: 
trilaminar appearance

Psoriasis: 
wavy appearance of both plates and loss of 
trilaminar appearance
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Pathology in PsA - Injection Guidance

• Local corticosteroid injections are
important for the treatment of local
musculoskeletal inflammation in PsA

• Ultrasound guided injections to the
joint or tendon are associated with
more accurate placement of the needle
compared with blind injection which
may improve the outcome of the
procedure

Ultrasound 
guided 
aspiration and 
injection to the 
suprapatellar 
recess in the 
knee

Corticosteroid 
injection into 
the peroneal 
tendon sheath. 
The needle is 
seen in the 
peroneal 
tendon sheath 
and in the 
second image 
the injected 
fluids are seen 
distending the 
tendon sheath



PathologyFluid around the biceps tendon

Doppler pathologyB-mode pathology

Healthy

Deltoid muscle

Subdeltoid bursa
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Shoulder in PsA - Biceps Tenosynovitis trans
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Deltoid muscle

Biceps tendon

Humerus

B-mode PathologyB-mode healthy
distended tendon sheath

Distension of the tendon sheath, please note the biceps tendon sheath 
communicates with the shoulder joint and synovial fluid from arthritis of the 
shoulder may extend into  it.
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Shoulder in PsA - Biceps Tenosynovitis long
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Shoulder in PSA – Synovitis Glenohumeral joint

Infraspinatus muscle & 

myotendinous junction

Glenoid

Humerus

SHOULDER

ELBOW

WRIST

FINGER

HIP

KNEE

ANKLE/FOOT
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B-MODE NORMAL DOPPLER PATHOLOGY



Shoulder in PsA – Subscapularis Enthesis long
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Deltoid muscle

Subscapularis
muscle & 
enthesis

Humerus
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Subscapularis tendon insertion 
(longitudinal view): signs of enthesitis 
with hypoechogenicity (dot) and bone 
erosion (arrow).

B-MODE NORMAL



Shoulder in PsA – Enthesitis Supraspinatus tendon
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Supraspinatus tendon insertion (long axis): signs of enthesitis with hypoechogenicity, 
bone proliferation and erosions (arrow) with positive Doppler signal at the insertion. 

B-MODE NORMAL



Effusion, 
extending to the 
annular recess, 
synovitis and 
irregular bone 
contour distal 
humerus

B-mode pathology

Healthy
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Elbow in PsA – Humeroradial Joint Synovitis
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Elbow in PsA – Synovitis posterior 
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Effusion and fluid, synovial proliferation 
suggestive of synovitis

Effusion and fluid, synovial proliferation 
and increased Doppler suggestive of 
synovitis

OlecranonTriceps

Humerus

B-mode pathology Doppler pathology

Healthy



Elbow in PsA – Enthesitis 

OlecranonTriceps
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Enthesitis triceps tendon insertion at olecranon process with 
bone erosions (arrows) and Doppler signal

Healthy



Elbow in PsA – Olecranon Bursitis
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Inflamed olecranon bursitis (arrow) with fluid and positive Doppler signal in the 
olecranon bursa.

Healthy



Elbow in PsA – Medial Epicondyle Enthesitis

Inhomogeneous echotexture of the tendon and enthesis with Doppler 
suggestive of enthesopathy.

Doppler pathologyB-mode pathology

Healthy

Images provided by Dr. Alessandra Bruns, Sherbrooke, Canada
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Elbow in PsA – Lateral Epicondyle Enthesitis
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Enthesitis of the common extensor tendon. Hypoechogenicity (arrow) and Doppler 
signal at the insertion to the lateral epicondyle.
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B-mode pathology Doppler pathology

Synovitis of the radiocarpal, intercarpal and carpometacarpal joints (dots) 
with bone erosions (irregular bone contour) and positive Doppler signal.

Healthy
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Wrist in PsA – Extensor Tenosynovitis I
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Tenosynovitis of the extensor digitorum tendon (4th compartment) with synovial 
hypertrophy and fluid in the tendon sheath (arrow) and positive Doppler signal. 
Transverse top and longitudinal bottom.
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Wrist in PsA – Extensor Tenosynovitis II
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Tenosynovitis of the extensor carpi ulnaris tendon (6th compartment) with 
synovial hypertrophy and fluid in the tendon sheath and positive Doppler signal. 
Transverse view.
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Tenosynovitis of the flexor carpi radialis tendon in longitudinal view. 
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Finger in PsA –  Metacarpophalangeal Synovitis
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Synovitis of the MCP joint: 
Synovial hypertrophy, fluid (grade 3) and positive Doppler signal (grade 2).
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Finger in PsA –  Peritenonitis at level of MCP Joint 
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Peritenonitis of the extensor digitorum tendon at the level of the 
MCP joint with hypoechogenicity around the tendon and positive 
Doppler.



SHOULDER

ELBOW

WRIST

FINGER

HIP

KNEE

ANKLE/FOOT

Finger in PsA –  Peritenonitis and Extensor Hood 

FINGER

Introduction     Rationale      Pathology  Findings in specific joints  Reporting and Scoring 

Inflammation of the 
extensor digitorum 
tendon and the 
extensor hood 
(arrows in B-mode 
pointing to the  
hypoechogenic 
extensor hood) at 
the level of the MCP 
joint.
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Finger in PsA – PIP Synovitis and Peritenonitis
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PIP joint synovitis and peritenonitis (arrows).
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Enthesitis of the extensor tendon insertion to the base of the distal phalanx 
with enthesophyte formation (arrow). Positive Doppler at the insertion and in 
the nail bed.
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Flexor tenosynovitis (arrows) with positive Doppler signal at the insertion of 
the tendon to the distal phalanx.
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MCP joint: bone erosions (arrows), inhomogeneity and vascularization of the 
collateral ligament.
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In this example tenosynovitis is seen along the finger, but also synovitis of the DIP 
joint and enthesopathy of the extensor tendon at the DIP
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Image Dr.Alessandra Bruns, Sherbrooke 
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Enthesitis of the quadriceps tendon insertion to the patella with hypoechogenicity, 
erosions in the patella and Doppler vascularization.
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Enthestis of the patellar tendon insertion to the patella. Thickening, hypoechogenicity of 
the tendon are seen along with Intense Doppler vascularization and bone erosion.

Enthesitis of the patellar tendon insertion to the tibial tuberosity with thickening, hypo-
echogenicity and positive Doppler observed. Infra patellar bursitis is also seen (arrow).
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Ankle in PsA – Enthesitis Achilles Tendon

Enthesitis of the Achilles tendon insertion to the calcaneus showing thickening of the 
enthesis, hypoechogenicity, bursitis and vascularization (Doppler)

Fat

Achilles tendon

Retrocalcaneal bursa

Calcaneus

Fibrocartilage
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Ankle in PsA – Achilles Tendonitis

Achilles tendonitis with thickening of the tendon, hypoechogenicity and Doppler 
vascularization. Most lesions are seen more proximally at the body of the tendon.
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Calcaneus Calcaneus Transverse
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Ankle in PsA – Achilles Paratenonitis

Peritenonitis of the Achilles tendon with hypoechogenic area surrounding 
the tendon (dots).
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Ankle in PsA – Retrocalcaneal Bursitis

Retrocalcaneal bursitis
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Fat

Achilles tendon
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Calcaneus

Fibrocartilage

Healthy Pathology
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Tenosynovitis of the tibialis posterior 
and flexor digitorum tendons 

Doppler pathologyB-mode pathology

Healthy

Artery

Veins

4

3
2

1

Tibia

1 = Tibialis posterior tendon
2 = Flexor digitorum tendon
3 = Tibialis posterior nerve
4 = Flexor hallucis longus tendon

Ankle in PsA – Tenosynovitis medial

Introduction     Rationale      Pathology  Findings in specific joints  Reporting and Scoring 



SHOULDER

ELBOW

WRIST

FINGER

HIP

KNEE

ANKLE/FOOT

Tenosynovitis of the peroneus 
tendon compartment

Doppler pathologyB-mode pathology

Healthy

Peroneus tendons

Ankle in PsA – Tenosynovitis peroneal

Fibula

Peroneus 
longus

Peroneus
brevis

Peroneal 
tubercle

Peroneus 
brevis

Peroneus 
longus
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Plantar fascia

Calcaneus

Healthy Pathology

Ankle in PsA – Plantar fasciitis
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Thickening and loss of fibrillar pattern ant insertion (dot, right image).
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Doppler pathologyB-mode pathology

Healthy

PhalanxMetatarsal

Synovial fluid and proliferation Synovial fluid, proliferation and 
increased Doppler signals

Toe in PsA – MTP Synovitis
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Examples of soft tissue edema which is frequently associated with MTP synovitis. 

Toe in PsA – MTP Synovitis
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Doppler pathologyB-mode pathology

Healthy

PhalanxPhalanx

IP synovitis    and enthesitis of the extensor hallucis tendon insertion to the base of 
the distal phalanx and increased vascularity of the subcutaneous tissue. Signs of 
enthesitis include hypoechogenicity, bone formation and enthesophytes

Toe in PsA – IP Synovitis and Enthesitis I
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Healthy

PhalanxPhalanx

Toe in PsA – IP Synovitis and Enthesitis II
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B-mode pathology Doppler pathology

IP synovitis (yellow arrow) and enthesitis of the extensor hallucis 
tendon at the distal phalanx. Blue arrow: extension of the tendon 
fibers into nail bed. Thickened nail and loss of trilaminar structure.



MSUS Report

Iagnocco A et al. Rheumatology (Oxford) 2014; 53:367–373

Calgary, mm/dd/yyyy
John Cruz
 mm/dd/yyyy

Wrist swelling lasting 2 months. Suspected tenosynovitis

Wrist joint recesses and tendons

Machine X
High-frequency linear array probe (10 to 18 MHz)

Distension of the dorsal recess of the radiocarpal joint due to the 
presence of synovial effusion (score 3) and synovial hypertrophy 
(score 2) with signs of vascularization on PD (score 3). Normal 
aspect of the extensor and flexor tendons of the wrist

Conclusions: Synovitis of the radiocarpal joint
Signature

The report is an integral part of the MSUS examination and its implementation in a homogenous form can assist in 
the correct interpretation of the findings

Include representative images of 
the pathological findings.
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Scoring systems are essential to quantify pathological findings and to 
evaluate the efficacy of therapeutic interventions

Synovitis may be assessed using any of the following:

1 2
Qualitative approach (based on the 

description of changes in synovial 
hypertrophy, joint effusion, and 

Doppler signals)

Quantitative approach 
(measurements, pixel 

count, etc.)

Semiquantitative scores 
(4-point scale : 0:
absent, 1: mild, 2: 

medium, and 3: severe)

3
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1. Szkudlarek M et al. Arthritis Rheum 2003;48:955–962; 2. Backhaus TM et al. Ann Rheum Dis. 2013;72:1163-9.

Longitudinal scan MCP Doppler grade 3Longitudinal scan MCP B-mode grade 2

Grading 
• Semiquantitative Scoring Systems to assess synovitis of the wrist/hand have

been developed1,2

• They have been validated for RA and can be used for PsA until dedicated scoring
systems become available 1,2

• A detailed description of this scoring system as well as scoring systems for other
joints and MSK structures will be provided in the respective other volumes of the
CRUS ultrasonography guide
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