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Hallmarks of lipedema

cuffing sign bilateral fat pads

retromalleolar fat pads



General clinical features of lipedema

#1 Low risk of diabetes despite higher body mass index (BMI)

#2 Normal blood pressure despite obese BMI 

#3 Gynoid shape and relatively low risk of cardiovascular 

morbidity

#4 Relative resistance of lipedematous fat loss to lifestyle 

changes

#5 Relatively normal lipid panel

#6 Soft skin

#7 Lower resting energy expenditure

#8 Hypermobility and gait abnormality

#9 Pain and easy bruising

Sanchez-de la Torre Y et al. Horm Mol Biol Clin Invest 2019



Inflammation in lipedema

Lymphatic insufficiency?

Micro- and macrovascular

changes?

Inflammatory cells 

and their cytokines?

Adipogenic 

inflammation?



MRI lymphography

in lipedema

Lohrmann C et al. Microvasc Res 2009



Lymph flow alterations in lipedema

Forner-Cordero I et al. Rev Esp Med Nucl Imag Mol 2018







Histological findings in lipedema: 

capillaries

Al-Ghadban S et al, J Obes 2019



Histological findings in lipedema: 

lymphatic vessels

Al-Ghadban S et al, J Obes 2019



Local pathognomic features

• Capillary constriction in obese lipedema 
patients

• Increased capillary leakage and increased 
amount of interstitial fluid

• Hypoxia leads to adipocyte cell death and 
macrophage recruitment

• Lymph stagnation and concomitant 
inflammation stimulate adipogenesis and 
fibrosis

Al-Ghadban S et al, J Obes 2019



Indirect proofs of inflammation 

related to lymphatic insufficiency



Inflammation in lymphedema

Savetsky IL et al. Am J Physiol Heart Circ Physiol 2014



Inflammation in lymphedema

Comparative microarray results:

• Lymphangiogenesis (FGFb)

• Inflammation (IL-4, IL-10, TNF beta)

• Fibrosis (TGFβ)

Rockson S. Lymphat Res Biol 2012



Role of Leukotriene B4 in lymphedema

• Lymphangiogenesis

• Inflammation (eg. macrophage, PMNL and T 

lymphocyte recruitment; Th17 differentiation)

• Fibroblast and adipocyte stimulation 

• Edema formation

Jiang X et al. Annu Rev Physiol 2018



Inflammation in lymphedema: proposed 

pathophysiology of secondary lymphedema

Kataru RP et al. Front Immunol 2019



Adipogenic inflammation



Adipogenesis

Ghaben AL, Scherer PE. Nature Reviews 2019



Histological findings in lipedema: 

sizes of adipocytes

Al-Ghadban S et al, J Obes 2019



Lipedema vs Control: adipokine expression

Adiponectin Leptin

Bauer AT et al, Plast Reconstr Surg 2019



Stromal vascular cells of lipedema

Priglinger E et al. Cytotherapy 2017



Inflammatory cells and their 

cytokines in lipedema



Lipedema vs Control: 

IGF-1 and IL-8 protein expressions

IGF-1 IL-8

Bauer AT et al, Plast Reconstr Surg 2019



Histological findings in lipedema: 

macrophages

Al-Ghadban S et al, J Obes 2019



Grazie mille per l’attenzione!





Breast cancer treatment-related 

secondary lymphedema-associated 

genetic predispositions

Miaskowski C et al. PLOS One 2013



Breast cancer treatment-related 

secondary lymphedema-associated 

genetic predisposition

Leung G et al, Lymph Res Biol 2014



Inflammation in lymphedema

Saik AV et al. BMC Med Genomics 2019


