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Abstract

Obesity is a significant health issue with an overall rise in mortality; it has multiple risk factors,
including hormonal effects, which play a significant role in the balance of food intake and
weight gain. Ghrelin is an anabolic hormone secreted from stomach fundus and plays a
significant role in this regulation. Management of obesity involves multiple interventions,
including lifestyle adjustment, pharmacotherapy, and bariatric surgery. Bariatric embolization
is a relatively new procedure; several animal studies show that embolization of the left gastric
artery reduces serum ghrelin and induces weight loss.

Also, several clinical studies were conducted in the past ten years which have shown bariatric
embolization's effectiveness in inducing weight loss: a meta-analysis of 47 patients included in
six different clinical studies of left gastric artery embolization resulted in 8% total weight loss
from baseline body weight. Many studies also show this procedure's effect on lowering the
HgA1C level and lipid profile. Clinical studies mostly reported minor adverse effects such as
transient abdominal discomfort, nausea and vomiting, gastric ulcers, and major adverse effects
were uncommon, suggesting the procedure is well tolerated. It may be an alternative line of
management in patients who are not suitable candidates for bariatric surgery.

Although future clinical studies will provide an answer to several questions like the exact
effects of the procedure on diabetes and metabolic syndrome, future studies are also needed to
establish particular guidelines to match different patient characteristics with their optimal
procedural techniques and pre- and post-procedure evaluation tests.

Categories: Radiology, General Surgery, Epidemiology/Public Health

Keywords: bariatric embolization, left gastric artery embolization, ghrelin hormone, bariatric
surgery/therapeutic use"[mesh], obesity management, interventional radiology, bariatric surgery,
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Introduction And Background

Adult obesity is defined as a body mass index (BMI) of 30 kg/m Zor higher, while BMI of 25 to

29 kg/m2 is defined as overweight [1]. Obesity is a major health issue worldwide; the prevalence
of obesity in adults rising to 27.5% [2], with an overall mortality increase by 29% [3], for every
five-unit increase in BMI above 25 kg/m2 [4].

Obesity-related comorbid conditions on multiple body systems can induce premature mortality
and cardiovascular disease; metabolic diseases like Type 2 diabetes, dyslipidemia, and
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nonalcoholic fatty liver disease; respiratory diseases like obstructive sleep apnea and asthma;
reproductive and genitourinary conditions like infertility, sexual dysfunction, stress urinary
incontinence; moreover, generally impaired quality of life and increased risk of cancer|[5].
Obesity has multifactorial risk factors, including numerous polymorphic gene products, gut
microbiome, chronodisruption, and hormone effects [6]. However, the exact cause of obesity is
not clear [7], Hormonal effects play a major role in the balance of food intake and weight gain
by sending signals to multiple areas in CNS responsible for appetite regulation [8-9].

The hormones involved in this regulation are glucagon-like peptide, oxyntomodulin, peptide
tyrosine-tyrosine, cholecystokinin, adiponectin [8-9], as well as ghrelin, which is the only
gastrointestinal anabolic hormone that produces positive energy and increases body weight
gain [10-11]. Ghrelin is an acylated peptide hormone that exists in two forms, namely acylated
ghrelin (AG) and unacylated ghrelin O-acyltransferase (GOAT). The latter transfers an acyl
group from the fatty acids to the serine-3 residue of ghrelin, which works to stimulate the
appetite [12-13]. Therefore, if GOAT activity is blocked, it will induce weight loss [12, 14].
Ghrelin is mainly secreted by secretory granules of submucosal cells of the fundus of the
stomach [15], and its levels can be influenced by multiple factors including diet, lifestyle,
exercises, and environment [16].

Management of obesity involves various lifestyle interventions, pharmacotherapy, and bariatric
surgery. Also, several animal studies have shown that embolization of the left gastric artery will
decrease serum ghrelin hormone level secretion and evenly reduce body weight [17-19].

The failure of medical intervention, obesity-related comorbidities, as well as specific BMI
criteria that reflect the severity of obesity are the indications for bariatric surgery [20-21].
Weight loss is the main objective of bariatric surgery and has been uniformly reported [22],
although this procedure is associated with preoperative surgical complications, perioperative
surgical mortality, and long-term complications [5]. On the other hand, gastric embolization is
a relatively new procedure and has shown positive results, but there is not much data about the
comparison of both techniques.

Will bariatric embolization be considered an alternative to bariatric surgery in the treatment of
obese patients in the near future? In an attempt to answer this question, this review article will
analyze and compare the efficacy and safety of both procedures by reviewing the clinical trials
involving bariatric artery embolization from the past ten years.

Review
Methods

We used the PubMed and Medline database to collect data using the following keywords:
bariatric embolization, left gastric artery embolization, ghrelin hormone, and Bariatric
Surgery/therapeutic use'[Mesh].

Inclusion/Exclusion Criteria

We thoroughly searched for all types of articles relevant to the topic and only included papers
published in English between 2014 to 2020. Also, only full-text articles were selected. All
articles were finalized after going through the full text. Animal studies were not included and
no geographical location was specified while choosing articles. Quality checks were not
performed for all articles. Among articles included, we had nine clinical trials, one systematic
review, and a meta-analysis.
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Discussion

Trans-arterial left gastric artery embolization via embolic microspheres leads to local ischemia
of the stomach's fundus and suppresses the anabolic hormone function, which then decreases
appetite and reduces weight. Several clinical trials were conducted in the past ten years that
showed promising short term results [23].

To discuss the efficiency of bariatric embolization in reducing weight and to assess the safety of
the procedure, we included clinical studies published from 2014 to 2020. Six prospective
clinical studies were about obesity, and three retrospective studies discussing upper GI
bleeding were included. More details about the studies are shown in Table 1.

. Simple Female Baseline Baseline
First author, year ] Age . Access | catheter
size % BMI weight kg
Obesity Clinical Trials
Weiss et al., 2019
[2;'33 e 15 44+11  80%  45+41 13920 Femoral artery 5 F SOS
Elens et al. 2019 [24] 11 38+10 87% 28.9+ 2.5 79+10 Femoral artery 5 F Cobra
Radial artery 5 Fr 125 cm JR
Pirlet et al. 2019 [25] 7 48+7 0 52+8 160 + 27 ) alariery s
. 42.8 +
Bai et al., 2018 [26] 5 13.9 40% 38.12+3.8 102+16 Femoral artery 5 Fr
F | | Radial 4|5 F
Syed et al., 2016 [27] 4 410+92 70%  424+N/A 118+ N/A emoral | Radial 4[5 Fr
Simmons 1
Kipshidze et al., 2015
28] 44774 20% 422+6.8 12824 Femoral artery 6 Fr JR 4
Upper Gl Bleeding Studies
Takahashi et al., 57.6 +
2313 [ZZ] 'eta 16 e 44%  300:43 87.9+125 N/A
) 56.3 £
Kim et al., 2018 [30] 21 15.6 43% 29.9+N/A 93 £N/A Femoral artery 5 F SOS
64.6 (46—
Gunn, et al. 2014 [31] 19 ( 37% 30.0 N/A N/A

92)

TABLE 1: Baseline patients' characteristics from the included studies

N/A= Not available

The Efficiency of Left Gastric Artery Embolization

A meta-analysis by Hafezi et al., involving 47 patients from six prospective clinical trials
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Author, year

Weiss et al. 2019 [23]
Elens et al., 2019 [24]
Pirlet et al., 2019 [25]

Bai et al., 2018 [26]

Syed et al, 2016 [27]
Kipshidaze et al, 2015 [28]
Takahashi et al., 2019[29]
Kim et al., 2018 [30]

Gunn et al., 2014 [31]

showed that a mean weight loss in kilogram (kg), observed after an average follow-up time
period of 12 months following left gastric embolization (LGE) procedure, was 8.68 kg +/- 1.24 kg
(p< .001), approximately 8% of baseline total body weight [32]. Comparing it to other
procedures, the percentage of weight loss was up to 36% after roux-en-y gastric bypass [33], and
19% by gastric banding [34], whereas, weight loss due to diet and exercise, is less than 5% of
baseline body weight [35-36].

Retrospective studies conducted by Takahashi et al., Kim et al., and Gunn et al. [29-31], that
discussed LGE for management of upper GI bleeding also concluded that patients who
underwent an LGE procedure for the management of Upper GI bleeding, had a significant
weight loss. All studies concluded the same results; showing bariatric embolization is effective
in inducing weight loss.

Mean weight loss percentage and mean weight loss in kilograms for each study are mentioned
in Table 2.

Follow-up period (in months) Mean weight loss in kg Total weight loss Percent

15 7.62 5.96 %
6 8.0 10.0 %
12 13.0 4.77 %
9 12.90 12.64 %
6 9.19 8.52 %
20-24 220 17.19 %
1.5 6.4 6.3 %
12 16.3 N/A
13.6 N/A N/A

TABLE 2: Results from the including studies showing weight loss after left gastric
embolization procedure

M= Months

N/A= Not available

A study by Pirlet et al. was the only study included that had 100% of morbidly obese male
participants whereas, in the study by Kipshidze et al., males made up 80% of the

participants; these two studies have a slightly higher percentage of weight loss compared to the
other prospective studies included [25, 28]. A study by Elen et al. was the only clinical trial
studied the LGE in overweight participants with a mean baseline BMI of 27.4 kg, resulting in
10% weight loss of their total body mass [32]. These findings may suggest that male gender and
lower baseline BMI are favorable factors regarding the efficiency of the procedure.
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Author,
Year

Weiss et
al., 2019
[23]

Elens et
al., 2019
[24]

Pirlet et
al., 2019
[25]
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Regarding the efficiency of the LGE procedure on the reduction of the ghrelin hormone levels,
several findings from published clinical trials that were relevant to our research question were
extracted for the review. The maximum ghrelin reduction percentage in the study by Bai et al.
[26], is 414/- 13%, and 36+/- 4% in the study by Kipshidze et al. [28], while in Syed et al., two of
four participants had a decrease in their ghrelin baseline level after six months of follow up
with the total ghrelin percentage -5+/- 22% [27]. Whereas, in comparison, up to 40-50%
reduction of total serum ghrelin was observed after sleeve gastrectomy after a mean follow up
period of five years [37].

The effect of LGE procedure on lowering lipid profile, HgA1C, and metabolic syndrome is not
clear, although some clinical trials show promising results. A clinical trial by Weiss et al.
resulted in significant metabolic changes after 12 months of follow up in levels of total
cholesterol, low-density lipoprotein, mean blood glucose, and HgA1C, independent of weight
loss. Also, a clinical trial conducted by Syed et al [27], showed similar results of lower HgA1C
levels at third and sixth months of follow-up after the procedure in obese diabetic participants,
which suggests that LGE procedure has some effect on metabolism.

More studies are needed to determine the exact effect of LGE on lipid profile, diabetes, and
metabolic syndrome. Future studies may also provide an answer to several questions like does
the combination of LGE procedure with other modalities of weight regulation, will increase
their efficiency and effects, either on weight loss or on metabolic syndrome. Also, further
studies would possibly shed light on certain instructions or guidelines to follow, both before
and after the procedure, to achieve the maximum impact of the procedure on weight loss.

Safety of Left Gastric Artery Embolization

Bariatric embolization preliminary clinical trials included in this review reported minor adverse
effects after the procedure; these clinical trials are summarized in Table 5. In a study by Elens et
al., only one patient out of 16 participants developed a major complication, i.e. pancreatitis
associated with splenic infarction and gastric perforation [24]. On the other hand, one out of 21
patients in the clinical trial by Kim et al., reported death related to the medical history of the
patient [30].

Follow-up, evaluation, and preventative
measures

Upper endoscopy before and three days
after the procedure. Upper endoscopy
after 30 days of the procedure for
participants who had a positive finding.

Upper endoscopy one to two months after
the procedure in 10 participants.

PPI for 24 hours

Complications

Mild nausea, transient vomiting and mild
epigastric pain in three patients
immediately after the procedure as well as
superficial gastric ulcer in three patients on
the third day after the procedure.

One patient developed pancreatitis
associated with splenic infarction and
gastric perforation, and another patient
developed a superficial gastric ulcer.

Transient abdominal discomfort in six
patients.

Treatment

PPl one week
before the
procedure and
one week after.

One month of
hospital stay and
ICU admission;
pantoprazole (40
mg) a day for six
weeks.

N/A

50f9
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Upper endoscopy on the day of the Four participants developed mild

Bai et al. procedure, three and 30 days after for epigastric discomfort. One patient had a

2018 [26] participants who had positive findings. superficial gastric ulcer and another patient N/A
Prophylactic Omeprazole for two weeks had punctured hematoma which is
after the procedure. resolved after 22 days.

Upper endoscopy before the procedure, . . . . .
. Nausea and vomiting, mild epigastric pain
Syed et and third day after. Upper endoscopy after | )
o immediately after the procedure, and only
al. 2016 30 days of the procedure for participants o . N/A
. » o three participants developed a gastric
[27] with positive findings. PPI one week before |
ulcer.
to one month after the procedure.

Kipshidze Two upper endoscopies are performed on . i .
Three participants had mild abdominal

et al., participants' first day as well as one week ) N/A
discomfort after the procedure.
2015 [28] after the procedure.

Takahashi
et al., N/A N/A N/A
2019 [29]

Gastric ulcer in two patients and jejunal

ischemia in one patient due to the holding

of the anticoagulant. Death in one patient ~ N/A
within two months of the procedure due to

Kim et al., Six participants underwent upper
2018 [30] endoscopy after the procedure.

heart failure medical complications.

Gunn et
al., 2014 N/A N/A N/A
[31]

TABLE 3: Studies reviewed to assess LGE safety

PPI: proton pump inhibitor

N/A: not available

Preliminary clinical studies show that LGE is a safe and well-tolerated procedure [23-28], but
the safety and effectiveness of the LGE procedure, if performed for a second time after a certain
time period, is not established.

Embolization techniques, including arterial access, catheter types, shape, and size of
microparticles, are different in clinical studies mentioned in Table /. The pre- and post-
procedure evaluation and prevention tests also vary in each of the studies, summarized in Table
3. These technical and procedural evaluations and follow-up test variations suggest that certain
guidelines are needed to establish the maximum effectiveness and safety of each LGE procedure
based on each participant’s overall criteria and risk factors.

Study Limitations

The duration of included clinical trials ranges between two months to 48 months, whereas, to
evaluate the efficiency and safety of the procedure at least five years of follow up is needed.
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The baseline BMI and other participant characteristics are different in each clinical study
included in this review. Research results from animal studies and pathophysiology of
procedures are not discussed in this paper. More clinical trials in the future with longer follow-
up periods will give better insights into the efficiency of this procedure.

Conclusions

Primary endpoint: The outcome of a preliminary clinical trial of left gastric artery embolization
procedure demonstrates that the procedure is well tolerated and is effective in inducing weight
loss; however, more studies are needed in the future to establish favorable baseline
characteristics of the participants who will benefit the most from the procedure. The clinical
studies included reported only minor adverse effects, and major complications were atypical.

Secondary endpoint: the preliminary studies of bariatric embolization propound that LGE will
be an alternative line of management in patients who are not a candidate for bariatric surgery.

Tertiary endpoint: Furthermore, clinical studies are needed to establish particular guidelines to
label the different participant's characteristics with their optimal procedural techniques and
pre-and post-procedure evaluation tests.

Additional Information
Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships:
All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

References

1. Jensen MD, Ryan DH, Apovian CM, et al.: 2013 AHA/ACC/TOS guideline for the management
of overweight and obesity in adults: a report of the American College of Cardiology/American
Heart. Circulation. 2014, 129:S102-S138. 10.1161/01.cir.0000437739.71477.ee

2. NgM, Fleming T, Robinson M, et al.: Global, regional, and national prevalence of overweight
and obesity in children and adults during 1980-2013: a systematic analysis for the Global
Burden of Disease Study 2013. Lancet. 2014, 384:766-781. 10.1016/50140-6736(14)60460-8

3. Prospective Studies Collaboration, Whitlock G, Lewington S, et al.: Body-mass index and
cause-specific mortality in 900 000 adults: collaborative analyses of 57 prospective studies.
Lancet. 2009, 373:1083-1096. 10.1016/50140-6736(09)60318-4

4. Fitch A, Fox C, Bauerly K, et al.: Prevention and management of obesity for children and
adolescents. Institute for Clinical Systems Improvement, Bloomington, MN; 2013.

5. Wolfe BM, Kvach E, Eckel RH: Treatment of obesity: weight loss and bariatric Surgery . Circ
Res. 2016, 118:1844-1855. 10.1161/CIRCRESAHA.116.307591

6. Apovian CM: Obesity : definition, comorbidities, causes, and burden. Am ] Manag Care. 2016,
22:176-185.

7. Skelton JA, Irby MB, Grzywacz ]G, et al.: Etiologies of obesity in children: nature and nurture .
Pediatr Clin North Am. 2011, 58:1333-1354. 10.1016/j.pcl.2011.09.006

8. Simpson K, Parker J, Plumer J, Bloom S: CCK, PYY, and PP: the control of energy balance .
Appetite Control. Handbook of Experimental Pharmacology. Joost HG (ed): Springer, Berlin,
Heidelberg; 2011. 209:209-230. 10.1007/978-3-642-24716-3 9

9. Bataille D, Dalle S: The forgotten members of the glucagon family. Diabetes Res Clin Pract.
2014, 106:1-10. 10.1016/j.diabres.2014.06.010

2020 Aldawudi et al. Cureus 12(5): e7958. DOI 10.7759/cureus.7958 70of9


https://dx.doi.org/10.1161/01.cir.0000437739.71477.ee
https://dx.doi.org/10.1161/01.cir.0000437739.71477.ee
https://dx.doi.org/10.1016/S0140-6736(14)60460-8
https://dx.doi.org/10.1016/S0140-6736(14)60460-8
https://dx.doi.org/10.1016/S0140-6736(09)60318-4
https://dx.doi.org/10.1016/S0140-6736(09)60318-4
http://jesse.tg/NFC?s-archive/summary/10019
https://dx.doi.org/10.1161/CIRCRESAHA.116.307591
https://dx.doi.org/10.1161/CIRCRESAHA.116.307591
https://www.ncbi.nlm.nih.gov/pubmed/?term=27356115
https://dx.doi.org/10.1016/j.pcl.2011.09.006
https://dx.doi.org/10.1016/j.pcl.2011.09.006
https://dx.doi.org/10.1007/978-3-642-24716-3_9
https://dx.doi.org/10.1007/978-3-642-24716-3_9
https://dx.doi.org/10.1016/j.diabres.2014.06.010
https://dx.doi.org/10.1016/j.diabres.2014.06.010

Cureus

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Nakazato M, Murakami N, Date Y, et al.: A role for Ghrelin in the central regulation of
feeding. Nature. 2001, 409:194-198. 10.1038/35051587

Tschop M, Smiley DL, Heiman ML: Ghrelin induces adiposity in rodents . Nature. 2000,
407:908-913. 10.1038/35038090

Wellman M, Abizaid A: Knockdown of central ghrelin o-acyltransferase by vivo-morpholino
reduces body mass of rats fed a high-fat diet. Peptides. 2015, 70:17-22.
10.1016/j.peptides.2015.05.007

Trivedi A, Babic S, Heiman M, et al.: Ghrelin, ghrelin o-acyltransferase, and carbohydrate
metabolism during pregnancy in calorie-restricted mice. Horm Metab Res. 2017, 49:64-72.
10.1055/s-0042-116117

Kouno T, Akiyama N, Fujieda K, et al.: Reduced intake of carbohydrate prevents the
development of obesity and impaired glucose metabolism in ghrelin o-acyltransferase
knockout mice. Peptides. 2016, 86:145-152. 10.1016/j.peptides.2016.11.003

Kojima M, Hosoda H, Date Y, et al.: Ghrelin is a growth-hormone-releasing acylated peptide
from stomach. Nature. 1999, 402:656-660. 10.1038/45230

Jakubowicz D, Wainstein ], Landau Z, et al.: High-energy breakfast based on whey protein
reduces body weight, postprandial glycemia, and HbA1C in Type 2 diabetes. ] Nutr Biochem.
2017, 49:1-7. 10.1016/j.jnutbio.2017.07.005

Arepally A, Barnett BP, Montgomery E, et al.: Catheter-directed gastric artery chemical
embolization for modulation of systemic ghrelin levels in a porcine model: initial experience.
Radiology. 2007, 244:138-143. 10.1148/radiol.2441060790

Arepally A, Barnett BP, Patel TH, et al.: Catheter-directed gastric artery chemical
embolization suppresses systemic ghrelin levels in porcine model. Radiology. 2008, 249:127-
133.10.1148/radiol.2491071232

Paxton B.E, Kim C.Y, Alley C.L, et al.: Bariatric embolization for suppression of the hunger
hormone ghrelin in a porcine model. Radiology. 2013, 266:471-479. 10.1148/radiol.12120242
Friihbeck G: Bariatric and metabolic surgery: a shift in eligibility and success criteria . Nat Rev
Endocrinol. 2015, 11:465-477. 10.1038/nrendo.2015.84

Miiller-Stich BP, Senft JD, Warschkow R, et al.: Surgical versus medical treatment of type 2
diabetes mellitus in nonseverely obese patients: a systematic review and meta-analysis. Ann
Surg. 2015, 261:421-429. 10.1097/SLA.0000000000001014

Courcoulas AP, Christian NJ, Belle SH, et al.: Weight change and health outcomes at 3 years
after bariatric surgery among individuals with severe obesity. JAMA. 2013, 310:2416-2425.
10.1001/jama.2013.280928

Weiss CR, Abiola GO, Fischman AM, et al.: Bariatric embolization of arteries for the treatment
of obesity (BEAT Obesity) trial: results at 1 year. Radiology. 2019, 291:792-800.
10.1148/radiol.2019182354

Elens S, Roger T, Elens M, et al.: Gastric embolization as treatment for overweight patients;
efficacy and safety. Cardiovasc Intervent Radiol. 2019, 42:513-519. 10.1007/s00270-018-2130-
X

Pirlet C, Ruzsa Z, Costerousse O, et al.: Transradial left gastric artery embolization to treat
severe obesity: A pilot study. Catheter Cardiovasc Interv. 2019, 93:365-370.
10.1002/ccd.27846

Bai ZB, Qin YL, Deng G, et al.: Bariatric embolization of the left gastric arteries for the
treatment of obesity: 9-month data in 5 patients. Obes Surg. 2018, 28:907-915.
10.1007/511695-017-2979-9

Syed MI, Morar K, Shaikh A, et al.: Gastric artery embolization trial for the lessening of
appetite nonsurgically (GET LEAN): six-month preliminary data. ] Vasc Interv Radiol. 2016,
27:1502-1508. 10.1016/j.jvir.2016.07.010

Kipshidze N, Archvadze A, Bertog S, et al.: Endovascular bariatrics: first in humans study of
gastric artery embolization for weight loss. JACC Cardiovasc Interv. 2015, 8:1641-1644.
10.1016/j.jcin.2015.07.016

Takahashi EA, Takahashi N, Reisenauer CJ, et al.: Body composition changes after left gastric
artery embolization in overweight and obese individuals. Abdom Radiol (NY). 2019, 44:2627-
2631. 10.1007/s00261-019-02002-6

Kim DJ, Raman HS, Salter A, et al.: Analysis of weight changes after left gastric artery
embolization in a cancer-naive population. Diagn Interv Radiol. 2018, 24:94-97.
10.5152/dir.2018.17412

2020 Aldawudi et al. Cureus 12(5): €7958. DOI 10.7759/cureus.7958 80of9


https://dx.doi.org/10.1038/35051587
https://dx.doi.org/10.1038/35051587
https://dx.doi.org/10.1038/35038090
https://dx.doi.org/10.1038/35038090
https://dx.doi.org/10.1016/j.peptides.2015.05.007
https://dx.doi.org/10.1016/j.peptides.2015.05.007
https://dx.doi.org/10.1055/s-0042-116117
https://dx.doi.org/10.1055/s-0042-116117
https://dx.doi.org/10.1016/j.peptides.2016.11.003
https://dx.doi.org/10.1016/j.peptides.2016.11.003
https://dx.doi.org/10.1038/45230
https://dx.doi.org/10.1038/45230
https://dx.doi.org/10.1016/j.jnutbio.2017.07.005
https://dx.doi.org/10.1016/j.jnutbio.2017.07.005
https://dx.doi.org/10.1148/radiol.2441060790
https://dx.doi.org/10.1148/radiol.2441060790
https://dx.doi.org/10.1148/radiol.2491071232
https://dx.doi.org/10.1148/radiol.2491071232
https://dx.doi.org/10.1148/radiol.12120242
https://dx.doi.org/10.1148/radiol.12120242
https://dx.doi.org/10.1038/nrendo.2015.84
https://dx.doi.org/10.1038/nrendo.2015.84
https://dx.doi.org/10.1097/SLA.0000000000001014
https://dx.doi.org/10.1097/SLA.0000000000001014
https://dx.doi.org/10.1001/jama.2013.280928
https://dx.doi.org/10.1001/jama.2013.280928
https://dx.doi.org/10.1148/radiol.2019182354
https://dx.doi.org/10.1148/radiol.2019182354
https://dx.doi.org/10.1007/s00270-018-2130-x
https://dx.doi.org/10.1007/s00270-018-2130-x
https://dx.doi.org/10.1002/ccd.27846
https://dx.doi.org/10.1002/ccd.27846
https://dx.doi.org/10.1007/s11695-017-2979-9
https://dx.doi.org/10.1007/s11695-017-2979-9
https://dx.doi.org/10.1016/j.jvir.2016.07.010
https://dx.doi.org/10.1016/j.jvir.2016.07.010
https://dx.doi.org/10.1016/j.jcin.2015.07.016
https://dx.doi.org/10.1016/j.jcin.2015.07.016
https://dx.doi.org/10.1007/s00261-019-02002-6
https://dx.doi.org/10.1007/s00261-019-02002-6
https://dx.doi.org/10.5152/dir.2018.17412
https://dx.doi.org/10.5152/dir.2018.17412

Cureus

31. Gunn AJ, Oklu R: A preliminary observation of weight loss following left gastric artery
embolization in humans. ] Obes. 2014, 2014:1-4. 10.1155/2014/185349

32. Hafezi-Nejad N, Bailey CR, Gunn A], et al.: Weight loss after left gastric artery embolization: a
systematic review and meta-analysis. | Vasc Interv Radiol. 2019, 30:1593-1603.
10.1016/j.jvir.2019.06.020

33. Buchwald H, Avidor Y, Braunwald E, et al.: Bariatric surgery: a systematic review and meta-
analysis. JAMA. 2004, 292:1724-1737. 10.1001/jama.292.14.1724

34. Abu Dayyeh BK, Edmundowicz S, Thompson CC: Clinical practice update: expert review on
endoscopic bariatric therapies. Gastroenterology. 2017, 152:716-729.
10.1053/j.gastro.2017.01.035

35. Messier V, Hayek ], Karelis AD, et al.: Anthropometric, metabolic, psychosocial and dietary
factors associated with dropout in overweight and obese postmenopausal women engaged in a
6-month weight loss programme: a MONET study. Br | Nutr. 2010, 103:1230-1235.
10.1017/50007114509993023

36. Astrup A, Ryan L, Grunwald GK, et al.: The role of dietary fat in body fatness: evidence from a
preliminary meta-analysis of ad libitum low-fat dietary intervention studies. Br ] Nutr. 2000,
83:525-S32. 10.1017/S0007114500000921

37. Yousseif A, Emmanuel ], Karra E, et al.: Differential effects of laparoscopic sleeve gastrectomy
and laparoscopic gastric bypass on appetite, circulating acyl-ghrelin, peptide YY3-36, and
active GLP-1 levels in non-diabetic humans. Obes Surg. 2014, 24:241-252. 10.1007/s11695-
013-1066-0

2020 Aldawudi et al. Cureus 12(5): e7958. DOI 10.7759/cureus.7958 90f9


https://dx.doi.org/10.1155/2014/185349
https://dx.doi.org/10.1155/2014/185349
https://dx.doi.org/10.1016/j.jvir.2019.06.020
https://dx.doi.org/10.1016/j.jvir.2019.06.020
https://dx.doi.org/10.1001/jama.292.14.1724
https://dx.doi.org/10.1001/jama.292.14.1724
https://dx.doi.org/10.1053/j.gastro.2017.01.035
https://dx.doi.org/10.1053/j.gastro.2017.01.035
https://dx.doi.org/10.1017/S0007114509993023
https://dx.doi.org/10.1017/S0007114509993023
https://dx.doi.org/10.1017/S0007114500000921
https://dx.doi.org/10.1017/S0007114500000921
https://dx.doi.org/10.1007/s11695-013-1066-0
https://dx.doi.org/10.1007/s11695-013-1066-0

	Future of Bariatric Embolization: A Review of Up-to-date Clinical Trials
	Abstract
	Introduction And Background
	Review
	Methods
	Discussion
	TABLE 1: Baseline patients' characteristics from the included studies
	TABLE 2: Results from the including studies showing weight loss after left gastric embolization procedure
	TABLE 3: Studies reviewed to assess LGE safety


	Conclusions
	Additional Information
	Disclosures

	References


