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 Nowadays, obesity represents one of the most unresolved global pandemics,
posing a critical health issue in developed countries. According to the World
Health Organization, its prevalence has tripled since 1975, reaching 13% of the
world population in 2016.

 Obesity is defined as a body mass index (BMI) greater than 30 kg/m2 , while
morbid obesity is defined as BMI > 40 kg/m2 .

 Numerous comorbidities such as major stroke, acute myocardial infarction,
hypertension, type 2 diabetes, hyperlipidemia, obstructive sleep apnea, and all-
cause mortality are strongly associated with this disease.

 As a result, approximately 2.8 million deaths per year may occur in adult
populations affected by obesity.
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 The cornerstone of obesity treatment is represented by behavioral modifications (i.e., diet
and physical exercise), ideally in a highly motivated patient that should be followed by a
multidisciplinary team of healthcare professionals. If successful, this strategy consents
modest and durable weight loss reduction of 5% to 10%.

 The long-term efficacy of all behavioral therapies is limited. For those unable to reach these
goals, few drugs (orlistat, lorcaserin, phentermine/topiramate, nartrexone/bupropion,
semaglutide and liraglutide) are available as adjuvant therapy, but in general, are not free of
side effects, usually dose-dependent, have limited adherence (frequently due to arbitrary
withdrawal of the drug), and with suboptimal outcome in obtaining the goal of weight-
reduction.

 Recently, non-surgical endoscopic bariatric therapies such as intragastric balloons,
endoscopic gastric plication, and endoluminal duodenal-jejunal sleeve have been
implemented in patients not willing to undergo conventional bariatric surgery. However,
potentially severe  compli cations have been reported with these techniques (gastric
perforation, bowel obstruction, and gastrointestinal bleeding), and for these reasons they
are currently performed only in highly experienced centers.
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 Surgical approaches, mainly
represented by Roux-en-Y gastric
bypass, adjustable gastric banding,
sleeve gastrectomy, and biliopancreatic
division (Figure 1) are reserved to
morbidly obese individuals or obese
individuals with one or more obesity-
related comorbidities (or even lower for
uncontrolled diabetes) who have not
been able to reach the aforementioned
goals with behavioral modifications and
drug therapy.
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 Gastric fundus is mainly supplied by the left gastric artery (LGA) and sometimes
by the gastroepiploic artery. The stomach has a neurohumoral role on hunger
regulation through ghrelin: this is the rationale for gastric fundus embolization.
Ghrelin is a ligand of the growth hormone secretagogue receptor (GHS-R) in
neuropeptide Y (NPY) and agouti-related peptide (AgRP) in the arcuate nucleus of
the hypothalamus with a downstream effect to inhibit the release of the α-
melanocyte-stimulating hormone. Therefore, ghrelin acts to increase appetite and
food intake, increasing weight gain.

 Practically, ghrelin plasma level rises sharply shortly before meals, which
correlates with hunger sensation that occurs before consuming food. Conversely,
ghrelin falls immediately after eating, which correlates with the sense of satiation
after eating.

 In addition, ghrelin downregulates anorexigenic hormone receptors for PYY, GLP-1,
and cholecystokinin and reduces the sensitivity of gastric distension by selectively
inhibition of gastric subpopulation of mechanically sensitive vagal afferent nerves .
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 The celiac trunk branches from the aorta at the level of the twelfth thoracic vertebra (T12).
The LGA is the first and smaller branch of the celiac trunk, even if there are less common
possibilities of independent origins from the aorta, splenic artery, common hepatic artery,
gastroduodenal artery and superior mesenteric artery.

 It runs along the superior portion of the lesser gastric curvature and anastomoses with the
right gastric artery that arises from the common hepatic artery. The left gastroepiploic
artery (GEA) is the largest branch of the splenic artery and gives gastric branches to both
surfaces of the stomach. It anastomoses with the right GEA that arises from the
gastroduodenal artery.

 Normal anatomic variants are frequent and can be present in up to 30% of patients.

 Embolic material choice has been variable throughout trials with 300–500 µm and 500–700
µm microspheres and 300–500 µm or 500–700 µm polyvinyl alcohol (PVA) particles used.
LGA embolization can also be performed with an occlusion balloon microcatheter (OBC)
advanced into the target artery over a standard guidewire: a subsequent balloon inflation
at the OBC tip can be used to prevent retrograde reflux, with tip pressure/resistance
monitored to prevent overembolization and antegrade reflux. Embolization is taken to
stasis, which was defined as the visual absence of the flow of contrast after five heartbeats;
postembolization DSA is usually acquired to confirm the success of embolization .
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 Most common complications in human studies were mild nausea, occasional
vomiting, epigastric discomfort, and superfcial or very small gastric ulcers that did
not demand any interventions and had gradually disappeared in a short time. In
one patient, severe acute pancreatitis complicated by splenic infarction and late
gastric perforation had developed, ending in an intensive care unit (ICU).

 Complications reported in animal studies were also considerable, with the largest
proportion being mucosal ulcers, which could normally heal spontaneously, while
three deaths had been comparably observed due to sepsis and tunneled central
venous catheter infection. Moreover, approximately two thirds of the animals in one
study presented gastric ulceration following bariatric LGA embolization.
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 The meta-analysis showed that patients who had undergone surgery had a pooled
HR of all-cause mortality of 0.55 (95% CI 0.49–0.62, P , 0.001, I 2= 78%) compared
with obese subjects in the control group. Three of these studies only reported
adjusted HRs for separate subgroups [i.e. diabetic vs. non-diabetic, or Roux-en-Y
gastric bypass (RYGB) vs. sleeve gastrectomy] and are thus mentioned twice in the
forest plot.49,54,65 Seven studies investigated CV mortality, with incidences of 0.2–
8.3% in bariatric patients and 0.5–12.9% in controls.

 The results in the meta-analysis showed that bariatric surgery also reduced CV
mortality (HR 0.59, 95% CI 0.47–0.73, P , 0.001, I 2= 71%;





 the incidence of AF (see Supplementary material online, Table S1), which ranged
from 0.8–12.4% in patients after bariatric surgery to 1.3–16.8% in control subjects.
Five of these studies were suitable for the meta-analysis, which accumulated to 24
015 patients following bariatric surgery and 80 394 controls.The overall effect in
the meta-analysis was a non-significant reduction after bariatric surgery vs.
controls with regard to the incidence of AF (HR 0.82, 95% CI 0.64–1.06, P = 0.12, I
2= 76%).



 A total of 12 studies examined the effect of bariatric surgery on the incidence of HF
(see Supplementary material online, Table S1). Incidence rates that were reported
ranged from 0.4 to 9.9% in patients following bariatric surgery, as compared with
0.7–15.7% in controls.

 For the meta-analysis, eight studies fulfilled criteria and thus a total of 26 002
bariatric patients and 40 657 controls were examined. The pooled HR for incident
HF following bariatric surgery vs. control subjects was 0.50 (95% CI 0.38–0.66, P ,
0.001, I 2= 71%, Figure 3B).



 Nine studies reported on incident myocardial infarction after  bar iatric surgery
and controls, and six on incident coronary artery  dis ease. Incidence of coronary
artery disease following bariatric surgery ranged from 1.5 to 13.7% vs. 2.7 to
44.7% in controls (see Supplementary material online, Table S1), but these were
not analysed further. Myocardial infarction after bariatric surgery occurred in 0.1–
9.9% of patients, compared with 0.5–10.0% in controls.

 For the meta-analysis of incident myocardial infarction after bariatric surgery,
seven of the nine studies were suitable, involving 101 536 patients following
bariatric surgery and 322 551 controls. Bariatric surgery was associated with a
lower incidence of myocardial infarction when compared with controls (HR 0.58,
95% CI 0.43–0.76, P , 0.001, I 2 = 82%, Figure 3C)



 The incidence of stroke was investigated in 14 studies, and its  inci dence was
much lower than other CV events (Table 1). Incidence of stroke ranged from 0.5 to
6.1% in bariatric patients, and 0.5 to 6.9% in controls. Nine studies were suitable
for meta-analysis, involving 86 601 bariatric patients, and 318 599 controls. The
pooanalysis showed that bariatric surgery reduced the incidence of (all) strokes
(HR 0.64, 95% CI 0.53–0.77, P , 0.001, I 2 = 80%).










