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    Presentation outlines  

 Clarifying terminology ,  types of entheses 
 

 Anatomy  and the concept of SEC 
 
 Pathophysiology of enthesitis  
 
 Imaging of enthesitis and dactylitis 

 
 The clinical impact of enthesitis and dactylitis 

 
 Conclusions  



Clarifying terminology  

• The enthesis is the pivotal connection point or attachment of a 
tendon, ligament, fascia, or joint capsule onto bone. 

 

 

• The involvement of the enthesis, whether caused by trauma, 
degeneration,  inflammation or metabolic disease, is termed an 
enthesopathy. 

 

 

• The term enthesitis is restricted to inflammatory disease and, in 
general, refers to seronegative spondyloarthritis (SpA). 

McGonagle D, et al. M. J Anat 2010 

 

Entheses are essential structures for the 
transduction of mechanical forces from 
muscles to bones and also provide stability 
of MSK system 



Types of enthesis  

• Histologically, enthesis can be classified in two types:  

 

 fibrous and fibrocartilaginous. 

 

• Most of entheses with relevance for rheumatologists are 
fibrocartilaginous, characterized by the presence of a small 
plug of fibrocartilage at the attachment site itself. 

Fibrocartilaginous: 
 
• Achilles enthesis 
• Supraspinatus 
• Collateral ligaments  

 

Fibrous: pure dense fibrous 

connective tissue that links 

the tendon or ligament to the 

bone. 

 

• deltoid tendon insertion. 

 

McGonagle D, et al. M. J Anat 2010 



Synovio-entheseal complex  

• Several tissues (fibrocartilage, trabecular 
bone, fat pad and synovial tissue of adjacent 
bursa/joint)  contribute to mechanical stress 
dissipation 

 

Hye Won Kim et al. J Rheum Dis Vol. 22, No. 2, April, 2015 

                                 Structure of enthesis  

 
• Interspersed fibroblasts and areas of chondrocytes with 

cartilaginous matrix 
 
• This mixture of fibrous with cartilaginous tissue elements provides 

at the same time both stiffness and elasticity. 
  
• In close vicinity to the bone surface, fibrocartilage is then 

mineralized before transitioning into bone.  
 

• Bone at entheseal sites is thin and porous with blood vessels 
      (communication between enthesis and bone marrow)  

 









Entheseal imaging  

 

• MRI imaging and ultrasonography have transformed our 
recognition of enthesitis especially at clinically inaccessible 
sites. 

 

• MRI modality is the preferred strategy in the case of 
suspected axial enthesitis (spine, pelvis) and ultrasound is 
more suitable for peripheral enthesitis.  

 

• MRI is also preferred in large joints including hip and others, 
in which the probe doesn’t have the  best acoustic window.  

 

 

• Properties like , ability to image intra-osseous pathology along 
with surrounding structures exemplify the utility of MRI 
technology. 

 

 

• The most sensitive method for identifying active enthesitis in 
MRI is fat-suppressed T2-weighted sequence/STIR which can 
show peri-entheseal inflammation with adjacent bone marrow 
edema  

 

 

 

 



MRI 

Mathew and Ostergaard. MRI of Enthesitis in SpA and PsA. Frontiers in Medicine 2020  



(OMERACT) US Task Force definition of enthesitis in SpA/PsA : “hypoechoic and/or thickened insertion of 
the tendon close to the bone (within 2 mm from the bony cortex) which exhibits Doppler signal if active 
and which may show erosions and enthesophytes/calcifications as a sign of structural damage” 



Y Tang et al. Quant Imaging Med Surg 2020 



Enthesitis vs degenerative tendinopathy  

Shruti Arya et al J Appl Physiol  2010 

 
               KEY POINTS FOR D/D   
 
1) Patients with SpA generally have 

more than one entheseal site 
+chronicity 
 

2) Spreading to the tendon body 
suggest degenerative /metabolic 
cause  
 

3) The Doppler signal and erosions 
are relatively more specific  for 
SpA/PsA 
 

4) taking into consideration the 
patients’ age, BMI, sex, and 
physical activity, as well as other 
clinical findings 



A synovio-entheseal complex, a central event influencing adjacent articular and 
periarticular inflammation in PsA  

U Gazel et al. J. Clin. Med. 
2020 

Synvio-Entheseal Complex within the joint 
capsule in a small finger joint. The capsular 
Synovio-Entheseal Complex fibrocartilage is 
called a sesamoid fibrocartilage. It is in close 
contact with the joint lining or synovium. 
Disease of this structure will manifest as 

joint swelling. 



Gianluca Smerilli et al. Current Rheumatology Reports 
2021 

Functional enthesitis The concept of a “functional enthesis,”: an 

anatomical, biomechanical, and pathological 

feature that share fibrocartilaginous entheses 

proximal to regions of attachment to allow tendons 
or ligament to wrap around bony pulleys. 



         Shiraishi et al. RSNA 2020 

Subclinical enthesitis may also be 

responsible for some of the ungual pain 

experienced by patients with psoriasis 

without clinical PsA 



M Gutierrez et al. Clin Rheumatol (2010) 



POS0242 68Ga-FAPI-04 PET/CT REVEALS INCREASED ENTHESEAL AND SYNOVIAL MESENCHYMAL 

ACTIVATION IN PSORIASIS PATIENTS AT RISK OF TRANSITION TO PSORIATIC ARTHRITIS 

G Corte et al.  

Mesenchymal tissue activation plays a key role already in the early phases of development of 

synovitis and enthesitis. PET/CT imaging with 68Gallium-labelled Fibroblast . 

 

Activation Protein Inhibitor-04 (68Ga-FAPI-04) enables the visualization of fibroblast activation in 

vivo and has already been used to track disease activity in inflammatory rheumatic diseases 

Conclusion: Substantial fibroblast activation was 

found in joints and entheses of psoriasis patients 

with arthralgias and correlated with tenderness at 

the clinical examination and with a higher risk of 

transition to PsA.  

 

No correlations with MSUS findings were found.  

 

These results suggest that fibroblast activation as 

depicted by 68Ga-FAPI-04-PET/CT imaging predate 

the onset of clinical and ultrasound signs of 

inflammation and might predict the development of a 
clinical PsA. 

https://doi.org/10.1136/annrheumdis-2024-eular.800 

https://doi.org/10.1136/annrheumdis-2024-eular.800
https://doi.org/10.1136/annrheumdis-2024-eular.800
https://doi.org/10.1136/annrheumdis-2024-eular.800
https://doi.org/10.1136/annrheumdis-2024-eular.800
https://doi.org/10.1136/annrheumdis-2024-eular.800


In patients with AS, the presence of Achilles’ tendon enthesitis was associated with worse scores on the 
outcome measures after 2 years of follow-up, leading to a lower probability of achieving low disease activity. 

Observational and prospective study conducted during 2 years of follow-up in the REGISPONSER-AS registry. Among the 749 
patients included, 46 patients (6.1%) showed Achilles’ tendon enthesitis during physical examination at the baseline study visit 

                                                     The impact of enthesitis  



 Of 2003 patients with PsA, 391 (19.5%) had enthesitis: 
•  80 (20.5%) in upper sites only 
• 137 (35.0%) in lower sites only 
• 174 (44.5%) in both.  



Patients with enthesitis had worse overall disease severity, more extraarticular 
manifestations, more pain and opioid use, worse quality of life (QoL), and physicians 
were significantly less satisfied with current PsA treatment compared to patients without 
enthesitis. 

The objective of this real-world cross-sectional study was to characterize the impact PsA enthesitis had on 

PROs and to explore the contribution of enthesitis to physician-reported satisfaction with their patients’ 

treatment. 

Ana-Maria Orbai et al. Rheumatol Ther (2020) 

Rheumatologists (454) and dermatologists (238) provided information for 3157 participants with PsA 



I. Dactylitis is a term used to describe the 

clinical and radiologic diffuse uniform swelling 

of a entire digit or toe  due to soft tissue, 

articular , entheseal and tendon sheath 

inflammation.  

 

II. It is a common feature of PsA and usually 

causes severe pain , disability and is 

correlated with more severe and erosive 

disease 

 

III. Dactylitis occurs in16–49% of patients with 

PsA, often early in disease as the inaugural 

symptom. 

 

IV. it is also considered an independent predictor 

of cardiovascular morbidity 

 

V. Due to its importance , is considered a 

component of the Classification Criteria for 

Psoriatic Arthritis (CASPAR) 

Dactylitis   

Don’t forget other causes: 
• TB 
• Sarcoidosis 
• SCD 
• Infections 
• Syphilis 
• Gout 

 



  Girolimetto Ν, et al: J. Clin. Med. 2021 

Sara K Felbo et al. Clinical Rheumatology 2020 
 

Symptoms in active dactylitis are linked with extracapsular 
lesions, particularly flexor tenosynovitis and STOe, highlighting 
the central role of extra-articular structures in the genesis of 
digit pain. 

Urruticoechea-Arana et al. Ultrasound in Dactylitis and Enthesitis. Eur J 
Rheumatol 2024  



   Girolimetto Ν, et al: J. Clin. Med. 2021 





but also  



S.K. Felbo et al. Clinical and Experimental Rheumatology 
2018 

Dactylitis   

Enthesitis is the primary lesion in SpA 

including PsA, and hr-MRI has 

demonstrated a link between dactylitis and 
digital polyenthesitis 



609 patients who were diagnosed with SpA 

Fifty-eight (9.5%) patients currently or previously had dactylitis. 



                                                     The impact of dactylitis  

 Enthesitis and dactylitis are associated with greater overall 
burden of disease in psoriatic arthritis (PsA). 

 
 PsA patients with versus without dactylitis or enthesitis were 

more likely to have elevated disease activity, less likely to be 
in minimal disease activity, and more likely to have poorer 
functional status. 

Mease et al. Corrona PsA/SpA Registry: Dactylitis and Enthesitis 
Analysis. Arthritis Care & Research 2017 



Conclusions  

  

New imaging techniques have changed our view and understanding to enthesitis 
and dactylitis 

 

 Enthesitis is corelated with worse clinical outcomes and PROs in SpA  

 

 Dactylitis incorporate inflammation of multiple structures and similarly to 
enthesitis  is related with higher disease activity, worse clinical outcome and poor 
functional status  

 

 




