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Diagnosis:
OSTEOARTHRITIS
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OBESITY:	ALTERED	LOADING
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ADIPOSE	TISSUE	AS
AN	ENDOCRINE	ORGAN	

LOW GRADE 
INFLAMMATION



Osteoarthritis	is	not	a	“non-
inflammatory”	form	of	arthritis

Ø Signs	of	inflammation	are	common

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

Ø Synovitis	is	related	with	OA	symptoms	and	progression

Ø 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)
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METABOLIC	SYNDROME	(MetS)	



OA	AND	METABOLIC	SYNDROME	(MetS)

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

Ø 59%	of	OA	patients	had	MetS compared	to	23%	in	the	
general	population (Puenpatum 2009)

Ø Obese	patients	with	MetS have	an	increased	risk	of	incidence	
and	severity	of	knee	OA	(Hoeven TA	2013)

Ø The	presence	of	MetS is	also	associated	with	hand	OA (Tomi	A-
L	2016,	Visser AW	2015)

Ø 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)
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INFRAPATELLAR FAT PAD (IFP)

Ø Intracapsular and extrasynovial

Ø Innerved and vascularized

S. Clockaerts yz. Osteoarthritis Cartilage 2010

Ø Distribution of lubricant

Ø Biomechanical function





TESSUTO	ADIPOSO	INFRAPATELLARE

Ioan-Facsinay A, Arthritis Res Ther. 2013

Ø The	cytokine	production/expression	of	IFP	has	been	investigated	only	in	few	
studies.	

Ø Homogenates	of	IFP	tissue	obtained	from	patients	undergoing	surgery	
displayed	detectable	levels	of	b-FGF,	IL-6,	VEGF,	TNF-α (Ushiyama	2003).

Ø Increased	levels	of	IL-6	and	IL-6	soluble	receptor	have	been	detected	in	IFP	of	
obese	OA	patients	compared	to	controls	(Distel 2006).

Ø Decreased expression levels of leptin were found in	IFP	of obese	OA	patients
compared to subcutaneous adipose	tissue (AT).	Leptin secretion	in	IFP	was	
decreased	by	40%	of	that	observed	in	subcutaneous	AT,	and	adiponectin
secretion	in	IFP	was	increased	by	70%	of	that	observed	in	subcutaneous	AT
(Distel 2006).
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IFP SUBCUTANEOUS ABDOMEN
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MATERIALS	AND	METHODS
HISTOLOGY

SYNOVIAL	MEMBRANE
Mononuclear cell infiltration	(0-3)
Synovial	hyperplasia	(0-2)
Vascularization (0-2)
Fibrosis	 (0-2)
Mucoid change	(0-4)
Detritus	(0-2)

Scanzello CR,	Arthritis Rheum.	2011	

IFP
Mononuclear	cell	infiltration	(0-2)
Vascularization (numbers)
Adipose	lobules	dimension	
Thickness of	interlobular	septa
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OA	PATIENTS CONTROLS P

Number	of	patients	 28 8

Sex	(female),	number (%) 21	(75) 4	(50) 0.047*

Age,	mean	(SD),	years 68.9	(7.8) 81.8	(4.9) <0.0001*

BMI,	mean	(SD),	Kg/m² 30.5	(5.0) 21.8	(2.3) 0.0002*

Comorbidities
-Hypertension,	number	(%)
-Diabetes,	number	(%)
-Hypercholesterolemia,	number	(%)

17	(68%)
3	(12%)
8	(32%)

6	(60%)
3	(30%)
3	(30%)

0.382
0.073
0.468

RESULTS
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PATIENT	CHARACTERISTICS



RESULTS	

Favero et al. submitted

IFP	HISTOPATHOLOGIC	GRADING		 OA	PATIENTS CONTROLS P

Mononuclear		cell		Infiltration,	number	(%)
Grade	0
Grade	1
Grade	2

5	(18.5%)
8	(29.6%)
14	(51.9%)

8	(100%)
0	(0%)
0	(0%)

0.001*

OA CONTROLS



CD28+	IMMUNOHISTOCHEMISTERY

Macchi V. et al. unpublished



RESULTS	
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IFP	HISTOPATHOLOGIC	GRADING		 OA	PATIENTS CONTROLS P

Vascularity,	mean	(SD),	number 34.91	(16.26) 11.81	(4.25) <0.0001*

OA CONTROLS



RESULTS	
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IFP	HISTOPATHOLOGIC	GRADING		 OA	PATIENTS CONTROLS P

Thickness	of	the	interlobular	septa,	mean	(SD),	mm 0.30	(0.08) 0.23	(0.03) 0.004	*

Diameter	of	adipose	lobuli,	mean	(SD),	mm 1.09	(0.42) 1.15	(0.11) 0.141

OA CONTROLS



RISULTATI:	istologia

SYNOVIAL MEMBRANE	 OA	PATIENTS CONTROLS P

Lymphocytic	infiltration	(0-3) 2.5	(1-3) 0	(0-1) <0.001*

Synovial	hyperplasia	(0-2) 2	(1-2) 0	(0-0) 0.001*

Vascularization (0-2) 0	(0-2) 0	(0-0) <0.001*

Fibrosis	 (0-2) 1	(0-2) 0	(0-1) 0.002*
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RESULTS:	gene	expression
IFP SAT P

IL-6 0,2	(0,3) 0,8	(1,8) 0,02*
ADIPONECTINA 1,0	(0,9) 1,8	(1,2) 0,05
MCP-1 3,5	(3,0) 4,2	(3,3) 0,96

LEPTINA 5,4	(22,1) 108,6	(151,2) <0,01*

TNF-α 0,6	(0,4) 1,0	(0,8) 0,1

PPAR-ϒ 2,6	(3,9) 2,3	(1,4) 0,36

FABP 6,7	(12,2) 1,3	(0,7) 0,81
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STUDY	LIMITATION

• Age and BMI of the OA group were significantly different
compared to controls.

Garcia J, Osteoarthritis and Cartilage; 2016



Hyperintense signal of IFP on saggital T2 weighted images is associated with knee
symptoms and structural changes (Roemer 2009, Hill CL 2007, Han 2016)  



GRADE O GRADE 1

GRADE 2 GRADE 3

Han; Arthritis Research Therapy 2016



CONCLUSIONS

• Obesity	is	a	risk	factor	for	osteoarthritis	development	related	to	low-
grade	systemic	inflammation	other than joint	overloading.

• 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.
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