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Endothelial function in obesity and effects of bariatric and metabolic surgery

Background
Due to the lifestyle changes and the on-going urbanization waves there is obesity 
pandemic. The visceral fatty tissue of patients with obesity, in comparison with 
subcutaneous fat, has more gene expression related to inflammation, oxidative 
stress, cytokine production, and angiogenesis. The abovementioned leads to a 
decrease in arteriolar function and also an impaired endothelial vasodilatation and 
eventually endothelial dysfunction. 

Methods
This review aims to provide an overview of the pathophysiology of obesity and 
endothelial dysfunction and the effects after bariatric and metabolic surgery and the 
consequences of surgery for the endothelial function. In this review, we focussed and 
searched for literature in Pubmed and The Cochrane library (from the earliest date of 
each database until February 2020) regarding endothelial function, obesity, and 
effects of bariatric and metabolic surgery.

Conclusion
Within cardiovascular research, the endothelium and its function have a prominent 
role and it is the responsibility of the researchers to unravel the pathophysiological 
mechanisms and potential new targets for treatment of cardiovascular diseases.
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v The essence of a healthy endothelium lies in the balance between vasodilators/vasoconstrictors and pro- and anticoagulation 
factors. This balance of these factors is necessary for optimal physiological functioning of the endothelium and imbalance leads to
endothelial dysfunction. The presence of endothelial dysfunction may eventually lead to various cardiovascular comorbidities such
as peripheral arterial disease, cerebral vascular disease, coronary artery disease.

v Dysfunction of endothelium is characterized by one or more of following aspects: reduced production and bioavailability of NO, 
impaired endothelium-dependent vasodilatation, impaired fibrinolytic capacity, hemodynamic dysregulation, enhanced expression
of adhesion molecules and inflammatory genes, increased generation of reactive oxygen species (ROS) and enhanced permeability
of vascular endothelium. This leads to functional and structural alterations of the endothelium.

v There is a significant body of evidence available that links endothelial dysfunction and resultant atherosclerosis to
insulin-resistant states in obesity and diabetes (both type 1 and type 2).

v When considering cardiovascular (CV) risk factors such as hypertension, hypercholesterolemia, and insulin resistance (all usually
present in the context of obesity) the resulting phenotype is typically a reduction in NO bioavailability and impaired endothelial
function which then contributes to deteriorating CV function. Inflammation is closely associated with obesity. As adipose tissue 
expands there is an increase in immune cell infiltration that initiates the inflammatory response . Studies have shown increases in 
tumor necrosis factor-alpha (TNF-α), expression of ET-1, and reactive oxygen species (ROS). High level of ROS is well known to impair
normal endothelial function.

v In a study conducted by Brethauer et al., there was a follow-up of 6 months after RYGB surgery and they showed an improvement
of endothelial function compared to preoperative.

v The plasma levels of GLP-1 increase rapidly after RYGB, but the same increase in GLP-1 does not happen with the same weight loss
after dietary restriction, so this observation raised the hypothesis that these changes in GLP-1 levels could lead to the rapid changes 
and metabolic improvements (only) after RYGB. The improvement in insulin resistance after bariatric surgery takes place within days, 
before any substantial weight loss. The coronary microvascular dysfunction (CMVD) also ameliorates after bariatric surgery.

v Cardiac morbidity and mortality also improve after bariatric and metabolic surgery. In the pivotal studies, there is a reduction of 29% 
in the adjusted hazard ratio for death after a follow-up period of 10.9 years. There was in reduction of 40% in death rate of all causes, 
92% in death by diabetes, and 56% in death by coronary artery disease.


