
Marta Favero
UOC Medicina Interna 1 - ULSS 2 Marca Trevigiana
UOC di Reumatologia - Università di Padova

Ruolo del tessuto adiposo nell’artrosi
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http://nemsi.uchc.edu/clinical_services/orthopaedic/knee/arthroscopy.html

OA: A WHOLE JOINT DISEASE
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➢ Signs of inflammation are common

➢ Synovitis is common in early and late 
OA (Benito 2005, Pearle 2007)

➢ Synovitis is related with OA symptoms 
and progression

➢ Synovial inflammation is a factor that 
contributes to dysregulation of 
chondrocyte function, favoring an 
imbalance between the catabolic and 
anabolic activities of chondrocyte in 
remodeling the cartilage ECM (Loeser
2006) Felson DT. Br J Sports Med. 2011  

OA: IS NOT A NON INFLAMMATORY FORM 



❑ Chondrocytes are major 
players in cartilage destruction

❑ Mechanical forces 
(mechanical loading) are 
associated with chondrocyte 
activation

❑ Chondrocyte activation may 
involve upregulation by 
cytokines released by the 
synovium or the chondrocytes 
themselves.

From MB Goldring, Arthritis Research and Therapy 2009

OA PATHOGENESIS



OA IS NOT ONE DISEASE 
CLINICAL PHENOTYPES ARE BASED ON RISK FACTORS

Bijlsma JW, Berenbaum F, Lafeber FP. Lancet. 2011

Roman-Blas, Expert Opinion on Pharmacotherapy 2016

OA RISK FACTORS:

• Injury/mechanical loading
• Inflammation
• Obesity/metabolic syndrome
• Age
• Genetics



https://wisevoter.com/country-rankings/obesity-rates-by-country/

OBESITY PREVALENCE



http://www.who.int/features/factfiles/obesity/facts/en/ http://serlulite.blogspot.it/2014_01_01_archive.html

OVERWEIGHT AND OBESITY ARE DEFINED AS 

"ABNORMAL OR EXCESSIVE FAT ACCUMULATION THAT 

MAY IMPAIR HEALTH”



OBESITY ASSESSMENT

Minetto MA, J. Pers. Med. 2022



Modified from http://www.jawadmd.com/health-benefits/

OBESITY COMORBILITIES



Yusuf E, Ann Rheum Dis. 2010



Cinti S, Am J Physiol Endocrinol Metab 2009

Francisco V. J Orthop Res. 2017
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ADIPOSE TISSUE AS ENDOCRINE ORGAN



Catalan V, Front Physiol 2013



Catalan V, Front Physiol 2013



Ronald J, Journal of Orthopaedic Research Month 2016

METABOLIC SYNDROME (MetS) 



➢  MetS is an independent risk factor for OA (Barenbaum 2009)

➢ 59% of OA patients had MetS compared to 23% in the general 

population (Puenpatum 2009)

➢ Obese patients with MetS have an increased risk of incidence and 

severity of knee OA (Hoeven TA 2013)

➢ The presence of MetS is also associated with hand OA (Tomi A-L 2016, 

Visser AW 2015)

➢ The accumulation of MetS components is associated with OA incidence 

and severity, and with TKR, independently of BMI (Yoshimura N 2012, 

Monira Hussain S 2014)

OA AND METABOLIC SYNDROME (MetS) 





INFRAPATELLAR FAT PAD (IFP)

➢  Intracapsular and extrasynovial

➢  Innerved and vascularized 

S. Clockaerts yz. Osteoarthritis Cartilage 2010

➢  Distribution of lubricant

➢  Biomechanical function

Ioan-Facsinay A, Arthritis Res Ther. 2013



Prof. Marco Rossato, 

Medicine Unit 1

HOFFA’S GROUP PADOVA UNIVERSITY

Prof. Veronica Macchi

Human Anatomy
Marta Favero

Rheumatology Unit

Prof. Chiara Giulia Fontanella

Department of Industrial 

Engineering

Elisa Belluzzi

Orthopedics and 

Orthopedic 

Oncology

Prof Pietro Ruggeri

Orthopedics and 

Orthopedic 

Oncology



Belluzzi E, Ramonda R, Favero M, Connective Tissue Research 2018

Hoffa Meniscus cartilage synovium

synoviocytes cell line K4IM

Haas C. et al, 1996



Macchi V, Rossato M, Cells Tissues Organs. 2016

IFP SUBCUTANEOUS ABDOMEN



Favero M, Ramonda R, Rossato M, Macchi V, et al. Rheumatology (Oxford). 2017 

OA IFP CADAVER IFP

↑FIBROSIS

↑VASCULARIZATION

-IL-6 OA IFP

-MCP-1 OA IFP

↑INFILTRATION



RISULTATI: istologia

O
A

 S
M

C
A

D
A

V
E

R
 S

M

↑MONONUCLEAR CELL INFILTRATION,
↑VASCULARIZATION, ↑ FIBROSIS 

• Knee OA synovitis may also depend on the release of inflammatory factors by the IFP, located at 
the posterior surface of synovium (Eymard 2014, Distel 2009)

Favero M, Ramonda R, Rossato M et al. Rheumatology (Oxford). 2017 



MOAKS SCORE



OA IFP VS ACL RUPTURE IFP

Belluzzi E, Ramonda R, Favero M, Macchi V. 
Biomed Res Int. 2019

Belluzzi E, Ramonda R, Rossato M, Favero M, submitted

OA IFPACL IFP

              OA IFPACL IFP

↑ COL I and III in ACL IFP

ACL



OA IFP VS ACL RUPTURE IFP

Belluzzi E, Ramonda R, Rossato M, Favero M, Rheumatology submitted

              OA IFPACL IFP



Fontanella CG, Ramonda R, Rossato M, Macchi V, Favero M et al. Ann Anat. 2019

Fontanella, Macchi V, Favero M, 
Australas Phys Eng Sci Med. 2018

IFP IN MODERATE AND LATE OA
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➢ Obesity is a risk factor for osteoarthritis development related to low-

grade systemic inflammation other than joint overloading.

➢ Adipose tissue, which act as endocrine organ, produce adipokines 

(leptin, adiponectin, ect) which can directly initiate the abnormalities in 

the joint.

➢ Metabolic syndrome is an indipendent risk factor for osteoarthritis and 

accumulation of MetS components is associated with OA incidence, OA 

severity and TKR

➢ Infrapatellar fat pad seems to have a role in the pathogenesis of 

osteoarthritis producing adipocytokines.

➢ Infrapatellar fat pad and adjacent synovial membrane of OA patients 

showed increased mononuclear cell infiltration, vascularization and 

fibrosis compared to controls.

CONCLUSIONS
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