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150–200  cm distance from the Treitz ligament[4‑9] that 
is different from the procedure performed by Mason 
and Ito.[10]

Although OAGB raised severe criticism after its 
introduction,[11] in some recent articles,[12,13] it has 
favorable results in weight loss and obesity‑related 
comorbidities, with a low rate of mid‑ and long‑term 
complications.[4‑9,12‑16]

In this article, we review this procedure as an effective 
bariatric operation and discuss about its advantages 
and complications. We also focused on specific technical 
details to perform this procedure safely.

PROCEDURE

We searched in PubMed and Google Scholar using 
keywords such as “One Anastomosis Gastric 
Bypass  (OAGB),” “Mini Gastric Bypass  (MGB),” 

INTRODUCTION

Obesity and type 2 diabetes mellitus (T2DM) are among 
the most important health issues in the world. Based 
on the National Health and Nutrition Examination 
Survey  (2013–2014), it is estimated that 32.7% of US 
adults are overweight, 37.9% are obese, and 7.7% are 
morbidly obese.[1] Different types of bariatric and 
metabolic surgeries have been developed to address this 
problem which are the most effective and long‑lasting 
treatments for morbid obesity, metabolic syndrome, and 
their related comorbidities.[2,3]

One‑anastomosis gastric bypass (OAGB), first described 
by Rutledge in 1997,[4] is also known as mini‑gastric 
bypass  (MGB) or omega‑loop gastric bypass. In 
surgical technique point of view, it is basically a loop 
anastomosis creation between a long and vertical 
lesser curvature‑based gastric pouch and jejunum in 

One‑anastomosis gastric bypass is an attractive bariatric procedure. It is effective in weight loss and comorbidity resolution. It is a 
relatively simple and fast operation with low complication rates that make it a suitable option in super‑obese individuals. Although not 
proven yet, there are some concerns about its long‑term safety profile in terms of biliary reflux, marginal ulcer, and esophagogastric 
malignancy. In this article, we review the technique of this procedure and discuss about some practical surgical highlights. Furthermore, 
we overview studies performed about this procedure and compare it to some other well‑established bariatric operations, while 
providing a detailed study about the facts related to its outcomes and complications.
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Advantages
The OAGB does not have various limitations of the other 
operations and offers many features of an ideal bariatric 
operation.[4,5,17] OAGB has excellent results in weight 
loss, comorbidity treatment, and patient satisfaction in 
both short and long term.[18,19,21‑23] It also offers the ease of 
revision or reversal procedures.[7,8,24] In fact, OAGB has the 
powerful potentials of a simple malabsorptive bariatric 
procedure. It has both gastric and intestinal components 
that induce hormonal alterations which can result in weight 
loss and resolution of comorbidities in morbidly obese 
patients.[8,14,15,21,22] Based on its relative simple operation 
technique, this procedure can be used easily in super‑obese 
individuals.[25] In a comparative study, better results achieved 
by OAGB in comparison to RYGB in terms of weight loss in 
different time intervals. EWL in OAGB group at 6 months 
was similar to RYGB group in 12 months (76.3% vs. 71%). 
EWL in 12 months in OAGB group was 89% (71% in RYGB). 
Mean BMI was lower in OAGB group in 6 and 12 months. 
At 6 months, mean BMI was 28.8 kg/m2 in OAGB versus 32.3 
in RYGB. In 12 months, this index was 26.8 in OAGB versus 
30.4 in RYGB group.[23] It seems that OAGB has more efficacy 
in weight loss in comparison with RYGB.

Regarding RYGB as a gold standard bariatric procedure,[26] 
OAGB is an alternative for it in terms of efficacy and risk 
of complications. In operation technique, OAGB has two 
definite advantages. With a longer gastric pouch, creation 
of a tension‑free gastrojejunostomy (GJ) is more possible 
without second anastomosis (jejunojejunostomy) with its 
complication such as internal hernia (IH) that makes the 
operation simpler and faster to perform. Although there are 
few case reports of internal herniation after OAGB,[27] it has 
less prevalence comparing to 9% risk of internal herniation 
after RYGB in long term.[28,29]

Technical details
Different techniques are being used by the authors. 
Regardless of general topics, creation of a long gastric pouch 
is an important part of this procedure. After dissection of the 
gastrohepatic omentum adjacent to lesser curve just below 
the crow’s foot and entering retrogastric space, the first 
45‑mm stapler is fired in a relative perpendicular direction 
to the lesser curvature. It is a key point to emphasize 
that creating a long pouch is most desirable in order to 
keep bile stream away from the esophagus as much as 
possible. It has been shown that shorter pouch <9  cm is 
correlated with postoperative duodenogastroesophageal 
reflux.[24] Moreover, this will help to perform a tension‑free 
anastomosis.[24] Then, next staplers are fired parallel to the 
lesser curve up to the His angle in the upper portion of 
the stomach 1–2‑cm lateral to esophagogastric junction. 
Authors recommend the creation of a narrow pouch on a 
36–40 Fr bougie. There are some variations to this procedure, 

“Omega Loop Gastric Bypass,” “surgical method,” 
“Dumping Syndrome,” “Stapler Line Complications,” 
“Severe Malnutrition,” “Gastro‑Esophageal Reflux 
Disease (GERD),” “Reflux,” “Diarrhea,” “Excessive weight 
loss,” “Marginal Ulcer,” and “Complication” to find related 
articles to OAGB/MGB and complications that indexed till 
February 2018. These papers were selected based on their 
relevancy to this issue. Relevancy is evaluated by the authors 
in terms of the article content. The abstracts without full 
texts or non‑English papers were excluded from the study. 
Full‑text original articles including case reports and case 
series and review articles were included in the study. At 
the next step, 93 articles were studied and 59 of them were 
selected to be reviewed in this study [Figure 1]. Different 
aspects of this procedure such as techniques, complications, 
and controversies were extracted from these papers. Some 
other general topics such as stapler line complications 
were extracted from articles not specifically related to this 
operation but mainly in the field of bariatric surgery. The 
definition of variables such as gastroesophageal reflux 
disease  (GERD) and marginal ulcer was based on their 
general concept among surgeons because these topics are 
beyond the scope of this article.

RESULTS

Weight loss/comorbidity resolution
An overall about 70% of percentage excess body weight 
loss is reported in various literatures.[5‑7,14,15,17‑19] Lee et  al. 
reported better results for OAGB in terms of weight loss 
in comparison to Roux‑en‑Y gastric bypass  (RYGB).[15] 
This study also reported an excess weight loss  (EWL) of 
72% ± 19.3% in 10 years. In a meta‑analysis of clinical trials 
about different methods of bariatric surgeries, a decrease 
of 11.3 kg/m2 from baseline body mass index  (BMI) was 
reported after OAGB in 1  year[20] that was comparable 
to some powerful malabsorptive procedures such as 
biliopancreatic (BP) diversion and jejunoileal bypass.

Figure 1: Flow diagram of article selection
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in particular, “antireflux afferent limb” described by 
Carbajo et al.[6]

After visualization of Treitz ligament, GJ is created 
150–200 cm distal to it. Although longer limb can induce 
greater weight loss, major complications such as EWL and 
malnutrition are more common in longer limb lengths,[8] 
especially longer than 250 cm.[30] GJ anastomosis usually 
is created with a 45‑mm stapler, and competency of the 
anastomosis can be assured by a leak test.[4,5,8,15,18]

H O W  T O  P R E V E N T  I N T R A O P E R AT I V E 
COMPLICATIONS

Stapler line bleeding
Appropriate stapler size  (height) for the tissue is 
recommended. Using longer stapler height  (like green 
cartridges) for thin tissues may cause bleeding from 
stapler line or intraluminal bleeding at the site of	 . These 
may lead to early postoperative intra‑abdominal or upper 
gastrointestinal (GI) hemorrhage. On the other hand, using 
short height cartridges (like white) on a thick tissue can be 
a risk factor for leakage from the anastomosis or stapler 
line.[31]

Shipping safety cover should not be removed until the 
stapler is loaded into the instrument. Stapler gun handle 
must be motion free while firing, especially while creating 
the anastomosis. Usually, waiting at least 15 s before firing 
allows adequate compression time before cutting the tissue 
by staplers.[30] After a few seconds of delay following jaws 
lock, the stapler gun should fire slowly.[3,31‑33]

Complications and management
OAGB in comparison to RYGB has lower complication rate 
and equal efficacy in weight loss. Lee et al. reported that 
OAGB is a simpler operation in comparison to RYGB and 
had lower major complication rate  (1.8% vs. 3.2%).[34] In 
another study, OAGB is reported at least equally effective 
in EWL comparing to RYGB (about 73% vs. 60%).[15]

Leak
Overall incidence of leak is reported 0.1%–1.9% by Mahawar 
et  al. in their systematic review.[35] This incidence is 
comparable with the leak rates in RYGB (0.1%–5.6%)[36] or is 
lower than laparoscopic sleeve gastrectomy (LSG, 2.4%).[37] 
Chevallier et al. showed a 0.6% leak rate which is similar 
to other studies.[6,7,15,18,19,30] This can be justified by a good 
blood supply to the gastric pouch due to a tension‑free 
anastomosis in a narrow and thin wall stomach. Reports of 
leak rate in RYGB are from 0.19%[38] to 3.1%.[27] In a study 
by Genser et al., 35 cases of leak were reported from 2321 
OAGB operations  (about 1.5%).[39] Arterial hypertension 
and heavy smoking were identified as predicting factors 

for leak after OAGB. They explained three different types 
of leak. Type 1 (32%) was from the gastric pouch stapler 
line. Type 2  (11%) was from the GJ anastomosis. Type 3 
included that 20 cases of 35 leaks (57%) had the evidence 
of postoperative peritonitis or intra‑abdominal sepsis 
and abscess without any specific leakage site identified in 
postoperative imaging studies or during the reoperation. 
This 57% is undetermined leak site group. None of the leak 
cases were from the remnant stomach.[39] The most common 
clinical symptoms and signs were abdominal pain (77%), 
fever (71%), and tachycardia (66%). Fifteen patients had leak 
symptoms before hospital discharge and 9 of them (60%) 
had high levels of amylase in their drain fluids (>400 IU/L).[39]

Another study was performed by Masoomi et  al. about 
predictive factors for leaks after gastric bypass surgeries.[40] 
They showed that age older than 50 years, male sex, open 
procedure technique, congestive heart failure, chronic lung 
disease, and chronic renal failure are factors associated with 
higher rate of leaks.[40]

Lee et al. showed that perioperative leak rate in OAGB was 
comparable with RYGB  (1.3% vs. 1.4%).[15] Musella et  al. 
reported 0.4% early leak rate in their series.[30] Noun et al. 
reported 5 leaks of 1000 OAGB performed in a study (0.5%) and 
all of their leaks were from the gastric pouch and none of them 
was from the anastomosis.[7] If the location of leak is identified, 
it must be suture repaired. Any intra‑abdominal abscess must 
be drained promptly. Intra‑abdominal irrigation using saline 
or lactated ringer is suggested in some papers.[39] In a chronic 
leak with a severely damaged gastric tissue that performing 
any anastomosis is not safe due to inflammation and fibrosis, 
a proximal gastrectomy and esophagojejunostomy can be 
considered. In any case, the least invasive option must be tried 
because the anatomy is deteriorated, and tissues are not very 
suitable for an extensive procedure.[32]

Most of the leaks happen after the patient discharge.[40] 
The same scenario is shown in SG literatures.[37] This will 
emphasize the importance of a close follow‑up after different 
bariatric procedures.

In any suspicion for leakage after surgery, an aggressive 
management strategy must be employed by early operative 
re‑exploration[36,39,40] that can be done by laparoscopy in 
most cases.

Inadequate weight loss
Inadequate weight loss is relatively uncommon in OAGB. 
In a study by Lee et  al. on 1322  cases of OAGB, only 
8  patients  (1.7%) underwent revision surgery due to 
inadequate weight loss.[24] Some of these patients can be 
approached by diet modification. However, intractable 
cases can be managed easily by increasing the length of 
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bypassed jejunum or reducing the size of gastric pouch. 
Revision of this operation to other more potent procedures 
such as BP Diversion‑Duodenal Switch (BPD‑DS) is another 
option which is a more complex operation with higher 
complication rate.

Malnutrition and excessive weight loss
This can be a more common indication for revision surgery 
after OAGB.[22] Some studies on RYGB showed that the BP 
limb length has more efficacy on weight loss in comparison 
to alimentary limb.[41] This can be justified by the greater 
effect on malabsorption. All the jejunum lengths bypassed 
in OAGB are accounted as BP limb, and this may rationalize 
the greater impact of OAGB on malnutrition at least in 
theory. This can be favorable in super‑obese patients. In 
such cases, the decreased intake of calories and nutrients 
can lead to excessive weight loss or nutritional deficiencies. 
Hence, regular follow‑up is necessary in patient’s lifetime, 
and in the event of excessive weight loss or a specific 
deficiency, treatment such as extra supplements may be 
necessary. There are few reports of mortality due to severe 
malnutrition and hypoalbuminemia after OAGB.[42]

Due to stronger malabsorptive effects, OAGB has been 
reported to be accompanied with lower hemoglobin levels 
than RYGB[15] but the albumin levels were similar after 
both procedures. A  report of severe hypoalbuminemia 
and steatohepatitis leading to death has been published 
in 2017.[42] In another study, two cases of excessive weight 
loss and hypoalbuminemia from 1000 cases of OAGB have 
been reported[43] who probably needed reversal operation. 
However, some of these complications are preventable 
by close cooperation between the patient and bariatric 
team. High‑quality protein content diet and necessary 
supplements as well as iron, multivitamins, and trace 
elements must be recommended to the patients.

In a study by Lee et al., about 40% of revisions after OAGB 
were due to malnutrition.[24] In some cases  (0.5%–1% in 
Rutledge’s series), significant excessive weight loss and 
deficiencies have been treated by reversal of the OAGB.[8,44] 
Fortunately, it is a very simple procedure involving division 
of the GJ and performing a gastrogastrostomy. This is one 
of the real advantages of the OAGB: it is an easily reversible 
procedure if there is any necessity to do.[4]

Revising the operation to a LSG is another valuable option 
here. After GJ takes down, distal part of the pouch is 
anastomosed to the antral part of the remnant stomach. After 
releasing the greater curvature from about 6 cm to pylorus up 
to the previously divided stomach, a vertical SG is performed 
by repeating stapler firing parallel to the lesser curve while a 
calibration tube or an endoscope has been advanced through 
the newly made gastrogastrostomy not only to protect this 

anastomosis but also to avoid a tight or a twisted SG. With 
this strategy, patients are offered improvement in their 
malnutrition without significant changes in their BMI.[26]

Bile reflux
About 1%–2% of patients complain of bilious vomiting once 
in 2 or 3 months. Musella et al. reported an overall 4% rate for 
bile reflux (BR) in OAGB and found a statistical correlation 
between postoperative reflux with pouches shorter than 
9 cm.[30] They also found a correlation with preoperative 
GERD.[30] Regarding the BR issue, OAGB is sometimes 
compared to Mason’s loop GJ which had a great risk of BR 
esophagitis.[10] However, it must be noticed that in Mason 
operation, anastomosis is constructed by a horizontally 
oriented gastric pouch that leads to a close contact between 
bilious gastric contents and the esophagus, but this is not 
the case in OAGB which has a long and vertical gastric 
pouch. Taking these into account, GERD is a rare problem 
after OAGB by performing the anastomosis to the lower 
part of the stomach. This is supported in a study performed 
by Chevallier et al.[45] They performed upper GI endoscopy 
and biopsy in 2 and 4 years after OAGB and found just 
foveolar hyperplasia (a sign of BR) in about 17% at 2 years 
and 4.6% at 4 years postoperatively without any dysplasia 
or metaplasia. In symptomatic, severe, and intractable BR, 
conversion of OAGB to RYGB is both simple and effective 
that can be done laparoscopically.

The first step is the addition of probiotic foods such 
as yogurt and avoiding inciting foods such high‑fat or 
high‑volume meals. At first, medical treatment for a 
marginal ulcer  (i.e.,  proton‑pump inhibitors  [PPI]) is 
recommended. However, in severe and intractable cases, 
a revisional procedure should be considered. Revision to 
RYGB can be performed by anastomosing jejunum at least 
50 cm distal to previous GJ to a distal part of BP limb and 
then cutting the jejunum between these two anastomoses.[28] 
In our experience, side‑to‑side Braun jejunojejunostomy had 
not good efficacy for controlling the BR.

Marginal ulcer
The incidence of marginal ulcer is 1%–6% in multiple 
studies which is similar to RYGB.[4,5,15,18,44] It is possible 
that this complication is underestimated because some 
asymptomatic cases can exist while its reported incidence is 
widely based on endoscopic ulcer detection in symptomatic 
patients. However, this can be true for RYGB too. A concern 
of marginal ulcer at the GJ site is always present in any 
gastric bypass procedure. This has been attributed to 
continuous acid secretion by the gastric pouch that causes 
erosions at the edges of GJ. Cigarette smoking and using 
nonsteroidal anti‑inflammatory agents are strong risk 
factors.[29] GJ creation with permanent suture materials may 
lead to develop stitch ulcer at the anastomosis site. A large 
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or dilated gastric pouch can result in excessive acid load in 
contact with the jejunum mucosa and inducing ulcer at the 
jejunal side of the anastomosis. Furthermore, a gastrogastric 
fistula can have an ulcerogenic effect by acid reflux from 
gastric remnant into the gastric pouch. Considering that 
gastric pouch produced acid load is a major etiologic 
factor, creating a narrow but long pouch and prescribing 
a PPI after the procedure should reduce its incidence. 
Smoking cessation and Helicobacter pylori eradication must 
be considered preoperatively in all patients.[29,46]

The presence of ischemic tissues near the anastomosis can 
also lead to these ulcers, but their exact importance is not 
studied yet. Kular et al.[18] reported very low incidence of 
postbariatric marginal ulcers in the state of Punjab in India, 
probably due to the fresh vegetarian diet and very minimal 
use of cigarette smoking.[21]

The most common symptom is abdominal pain. Nausea, 
vomiting, hematemesis, anemia, and signs related to 
anastomosis stricture are other clinical manifestations. 
Upper GI endoscopy is the best workup study. An upper GI 
contrast study is useful to document a gastrogastric fistula.[22]

When the diagnosis is established, medical management 
with a PPI plus sucralfate (1 g/oral liquid every 6 h) should 
be started. Most ulcers will respond to this therapy.

In rare cases of intractable marginal ulcers not responding 
to medical therapy, a revisional procedure can be 
considered. After separating the gastric pouch and GJ 
from gastric remnant, GJ is excised. If the gastric pouch is 
dilated, trimming the pouch from the lateral side parallel 
to the lesser curve will reduce its size. After excision of the 
anastomosis, a new anastomosis is reconstructed between 
gastric pouch and jejunum.

Risk of cancer
One of the most important criticisms about the OAGB 
is its potential risk for gastric or esophageal cancer. It 
has been mainly derived from the fact that exposure of 
gastroesophageal  (GE) junction to the alkaline biliary 
reflux is a risk factor for Barrett esophagus  (columnar 
dysplasia in distal esophageal epithelium) which is 
considered a premalignant lesion.[47] Some articles have 
shown that restrictive bariatric procedures, including 
gastric banding (AGB) and SG, can increase GE acid reflux 
leading to Barrett esophageal dysplasia and resultant GE 
adenocarcinoma.[48,49] In a systematic review about GE cancer 
after bariatric surgeries, a total of 33 cases have been reported, 
and 15 of them were after restrictive procedures.[50] In terms 
of cancer risk, OAGB has been considered conventionally 
related to Billroth II GJ although the increased risk of cancer 
is not proven after a partial gastrectomy in humans.[51] 

In another study, risk of cancer is slightly increased after 
20–30 years in patients with gastric ulcer that operated 
with partial gastrectomy and Billroth II,[52] but it must be 
considered that these patients suffer from a gastric ulcer 
primarily and we know that a gastric ulcer at least doubles 
the risk of cancer. Besides, the effect of H. pylori was not 
considered in this study because it was not recognized well 
at that time.[53] However, it must be noted that there is an 
important difference between OAGB and Billroth II because 
there is a long and narrow gastric pouch in OAGB. Moreover, 
biliary secretions are diluted in about 200‑cm distance from 
the Treitz ligament. Only four cases of gastric cancer have 
been reported after loop gastric bypass  (not OAGB), but 
three of them were in the excluded stomach (remnant).[50] 
These remnant cancers may not basically be related to an 
OAGB operation. No gastric pouch cancer is reported after 
OAGB yet and the very few reports are all in the excluded 
part of stomach.[54] As a conclusion, gastric cancer due to 
OAGB has not been proved yet.

Dumping syndrome
Dumping syndrome is a phenomenon which is due to a fast 
entry of high‑calorie and hyperosmolar food contents into 
the small intestine. High volume and rapid eating of simple 
sugars and carbohydrates can cause this phenomenon. In 
OAGB, the GJ can result in rapid transfer of hyperosmolar 
food material from the gastric pouch into the jejunum. In 
general, these patients find that sweets and liquid calories 
make them symptomatic. Sodas, ice cream, and candy 
are difficultly tolerated in OAGB patients except in small 
volumes, taken slowly. High‑volume fatty foods are also 
very poorly tolerated and lead to bloating, diarrhea, and 
steatorrhea. The symptoms of dumping syndrome with 
OAGB can usually be controlled with simple dietary 
modifications. Medications such as somatostatin (octreotide) 
and acarbose have been used for dumping syndrome with 
a good success rate.[55]

Diarrhea
Most patients report increased frequency of defecation 
after OAGB. In Rutledge study, the rate of stool passage 
has been increased from 0.5 per day preoperatively to 
twice daily after the OAGB. Postbariatric surgery diarrhea 
has several etiologies. Besides, there is a relationship 
between obesity and diarrhea.[56] Short bowel syndrome, 
defined by lack of absorptive surface, occurs in about 
4% of patients after bariatric surgery.[57] Treatment starts 
with supportive measures. In intractable cases, surgical 
options such as common limb lengthening or feeding 
gastrostomy in remnant can be considered.[43] Lactase 
enzyme deficiency in the intestinal mucosa leads to lactose 
malabsorption and intolerance with diarrhea. Treatment 
consists of decreasing or stopping the dairy products, 
using fermented dairy with low lactose content such as 
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yogurt and/or giving lactase enzyme orally. Protein loosing 
enteropathy and resultant hypoalbuminemia is another 
complication mostly seen after malabsorptive bariatric 
surgeries such as BPD‑DS or long‑limb gastric bypass. 
Reduced gastric acid production, pancreatic atrophy, and 
small intestine bacterial overgrowth (SIBO) may play a role 
here. Daily protein intake must be 60–120 g in postbariatric 
patients.[58] Total parenteralnutrition (TPN), common limb 
lengthening, or reversal operations are other options in 
more serious cases.

T2DM, SIBO, celiac disease, bile acid malabsorption, 
inadvertent vagotomy during gastric bypass procedure, 
pancreatic exocrine insufficiency, dumping syndrome, and 
undiagnosed preoperative inflammatory bowel disease are 
other possible causes of diarrhea after any malabsorptive 
bariatric surgery, including OAGB.[58]

Internal hernia
The risk for IH is much lower in OAGB compared to RYGB. 
However, there are reports of IH after OAGB in the form 
of Petersen hernia.[59] Although the risk of IH in OAGB is 
significantly lower than RYGB, this is not zero, so in the 
presence of small bowel obstructive symptoms after OAGB, 
this diagnosis should be considered and proper diagnostic and 
therapeutic measures employed in an emergent manner.[42]

CONCLUSION

OAGB is a simple and effective procedure of bariatric 
surgery. It is highly efficient in managing morbid obesity and 
its comorbidities while having a reasonable complication 
rate in comparison to RYGB. On the other hand, it is a 
relatively simpler operation with a shorter learning curve 
to be completed by surgeons. It has been shown that this 
procedure has better results with less complication risk in 
comparison with RYGB. However, some long‑term series 
in recent years showed that it is a promising procedure 
with good results and low complication rate while being 
technically a simpler operation comparing to RYGB. OAGB 
is a well‑established procedure and can be one procedure of 
choice in morbidly obese and super‑obese patients; however, 
it needs more long‑term studies to evaluate all aspects.
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