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Abstract
Laparoscopic mini/one anastomosis gastric bypass (MGB/OAGB) is an increasingly used bariatric surgical procedure. 
This surgical technique is effective in terms of both weight loss and the resolution of comorbidities, but it is not without 
complications. To report our experience in MGB/OAGB, assessing comorbidities and complications, and to illustrate post-
surgical anatomy and radiological appearance of complications, a single-centre retrospective study of 953 patients undergo-
ing MGB/OAGB between January 2005 and September 2018 was done. The inclusion criteria: body mass index (BMI) of 
40 kg/m2 or higher or BMI between 35 and 40 kg/m2 with significant comorbidities not responsive to medical therapies. In 
the postoperative period, all patients were evaluated with clinical and laboratory tests and radiological examinations (upper 
gastrointestinal series, computed tomography and magnetic resonance imaging). Median weight was 126.69 kg and mean 
BMI was 49.4 kg/m2. Regarding comorbidities, 37.2%, 52.8%, 46.7% and 43.2% of patients presented with preoperatively 
diagnosed type 2 diabetes mellitus (T2DM), hypertensive disease, dyslipidaemia and obstructive sleep apnoea syndrome 
(OSAS), respectively. Median excess weight loss at 6, 12, 24 and 60 months after surgery was 33.45%, 53.81%, 68.75% 
and 68.80%, respectively. The remission of comorbidities was 91.4% for T2DM, 93.7% for hypertensive disease, 90.3% for 
dyslipidemia and 93.4% for OSAS. Early and late complication rates identified with radiological examinations were 1.5% 
and 1.6%, respectively. MGB/OAGB was effective for weight loss and comorbidities remission. Complications occurred at 
lower rate than with other surgical procedures were identified with imaging; CT was the main radiological technique.
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Introduction

Obesity is a disease related to reduced life expectancy, as 
well as increased morbidity and mortality [1–3]. In recent 
years, bariatric surgery has become an increasingly wide-
spread form of treatment for severe obesity and its associated 

diseases [4–9]. The increased spread of bariatric surgery is 
associated with its long-term reliability and also its high 
cost–benefit ratio [10, 11]. According to the International 
Federation for the Surgery of Obesity and Metabolic Dis-
orders (IFSO) registry (calendar years 2014–2018) which 
describes the pattern of current surgical practice, there 
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are three main surgical procedures in common use: sleeve 
gastrectomy (SG), Roux-en-Y gastric bypass (RYGB) and 
laparoscopic mini/one anastomosis gastric bypass (MGB/
OAGB) (Fig. 1a–c). Gastric banding instead is the surgical 
procedure that has undergone a significant and consistent 
decline in recent years (Table 1).

MGB/OAGB, introduced by Rutledge in 1997 [12, 13], 
is a restrictive and malabsorptive bariatric surgical proce-
dure and is the fourth most performed bariatric technique in 
Europe and in the Asia/Pacific area [14], with an increas-
ing trend [15]. In the last 15 years, several authors have 
demonstrated the effectiveness of this surgical technique 
in terms of both weight loss and the resolution of comor-
bidities, especially type 2 diabetes mellitus (T2DM) [16]. 
This procedure has not been totally accepted due to some 
controversies, despite positive reports [17]. This could be 
caused by the similarity between MGB/OAGB and two other 
procedures: the old Mason loop bypass and the Billroth II 
(B2) reconstruction. These three surgical interventions have 
in common a loop gastric jejunostomy returning bile and 
pancreatic juice to the stomach. The IFSO refers to this sur-
gical procedure as one anastomosis gastric bypass (OAGB) 
[18]. The Italian Society for Bariatric and Metabolic Surgery 
(SICOB), starting from 2014, has reported MGB/OAGB 
in its official guidelines; the procedure also appears in the 
informed consent sheets provided to patients before surgery 
[19]. Many authors have reported on the technique, efficacy 
of and complications related to MGB/OAGB [20, 21], but 
this work is the first to relate the surgical, clinical and radio-
logical aspects.

This study summarises the incidence of radiologically 
identified MGB/OAGB complications and their imaging fea-
tures. We also report our experience regarding the benefits 
of this surgical procedure on comorbidities.

Materials and methods

This is a single-centre retrospective study of 953 patients 
undergoing MGB/OAGB from January 2005 to Septem-
ber 2018. A total of 873 primary and 80 revisional/redo 
MGB/OAGB procedures were performed. Before sur-
gery, patients had been followed by a multidisciplinary 
team consisting of a bariatric surgeon, endocrinologist, 
gastroenterologist, radiologist, psychologist/psychiatrist, 
nutritionist and anaesthesiologist. Systematic preoperative 
examinations were performed, including esophagogas-
troduodenoscopy (EGDS), polysomnography in selected 
cases such as obstructive sleep apnoea syndrome (OSAS), 
cardiac and lower limb echo-Doppler ultrasound examina-
tions, chest X-ray, psychological/psychiatric evaluations, 

Fig. 1  Anatomical changes in gastrointestinal tract resulting from: sleeve gastrectomy (a), Roux-en-Y gastric bypass (b), laparoscopic mini/one 
anastomosis gastric bypass (c)

Table 1  Surgical procedures performed during calendar period 2014–
2108 according to IFSO global registry

IFSO International Federation for the Surgery of Obesity and Meta-
bolic Disorders, MGB/OAGB mini/one anastomosis gastric bypass

Surgical procedure Count Percentage (%)

Gastric band 9534 5.0
Roux-en-Y gastric bypass 72,639 38.3
MGB/OAGB 14,316 7.7
Gastric bypass 1701 0.9
Sleeve gastrectomy 87,015 45.9
Bilio-pancreatic diversion 267 0.1
Duodenal switch 61 0.0
Duodenal switch with sleeve 319 0.2
Other 3,667 1.9
AH 189,719
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laboratory tests, endocrinologic and nutritional evalu-
ations. Furthermore EGDS was used to detect gastro-
oesophageal reflux disease (GERD) and possible Helico-
bacter pylori infection.

The inclusion criteria for patients undergoing surgery 
were: body mass index (BMI) of 40 kg/m2 or higher or BMI 
between 35 and 40 kg/m2 with significant comorbidities, 
such as T2DM, hypertension, OSAS or significant osteo-
articular alterations, not responsive to medical therapies. 
All procedures were performed by expert surgeons who had 
completed the ‘learning curve’ (over 50 cases).

In the postoperative period, all patients were evaluated 
with clinical and laboratory tests and radiological examina-
tions to detect possible complications after surgery. Com-
plications were divided into the intraoperative (occurring 
during the procedure), early postoperative (within 1 month 
of the procedure) and late postoperative (from the second 
month to 10 years after the procedure) periods [20].

Water-soluble contrast upper gastrointestinal (UGI) 
series were performed on the third day after the procedure 
to exclude a leak or obstruction, before starting oral intake. 
During the postoperative period, to detect the appearance 
of late complications, radiological examinations were per-
formed: UGI, computed tomography (CT) and/or magnetic 
resonance imaging (MRI). The most commonly used radio-
logical technique was CT. CT was not performed routinely, 
but only in clinically stable patients with a clinical suspicion 
of early post-procedure complications, such as haemorrhage, 
abscesses or lesions in other intra-abdominal organs. Indica-
tions for abdomen or chest-abdomen scans were abdominal 
pain, tachycardia, tachypnoea, dyspnoea, chest pain, fever, 
leucocytosis, hypotension, cold sweating, hematemesis/
melena and vomiting. The CT technique includes both oral 
and intravenous contrast medium administration. Chest CT 
was also recommended to exclude other causes of pain, such 
as pulmonary embolism, pleural effusion or lung infection.

All patients underwent clinical follow-up at 6, 12, 24, 
48 and 60 months after surgery to assess excess weight loss 
(EWL%), the resolution of comorbidities and to exclude late 
complications, such as excessive weight loss, weight regain 
or obstruction.

Operative technique

Patients were placed in the reverse Trendelenburg position 
with the legs spread. At the beginning of the operation, the 
surgeon stood between the patient’s legs until finishing the 
preparation of the phreno-gastric ligament, and then moved 
to the right side of the patient. The monitor was at the head 
of the operating table to the left of the patient. In our institu-
tion, a 30° optic and five trocars are used. After Veress nee-
dle insufflation in the left hypochondrium, the first 12-mm 
trocar for the camera was placed in the midpoint between 

the xiphoid and the umbilicus. The second trocar (12 mm) 
was placed in the right hypochondrium and the third trocar 
(12 mm) in the left hypochondrium, symmetrical to the pre-
vious one. The fourth trocar (12 mm) was placed just under 
the xiphoid process and finally the fifth trocar (12 mm) was 
placed in the right quadrant at the mid-clavicular line at the 
same level as the camera. A window was created to enter 
the lesser sac a couple of centimetres distal the crow’s foot. 
Through the window, a 60-mm laparoscopic stapler was 
passed horizontally and then vertically to the axis of stom-
ach, and fired, creating a gastric tube, upward to the angle of 
His (under 36 Fr nasogastric tube guidance). No short gastric 
vessels were divided. At this point, the surgeon would begin 
the second part of the procedure with a graded grasper to 
measure about 180–240 cm of jejunum from the ligament 
of Treitz according to the preoperative BMI of the patient. 
An antecolic side-to-side gastrojejunostomy was performed 
with a linear 60-mm laparoscopic stapler. The anastomotic 
breach was closed with interrupted Vicryl 2/0 stitches. The 
anastomosis complex was suspended with a lightning stitch 
in Vicryl 2/0 between the jejunum and the gastric tube above 
the left side of the anastomosis. A normal nasogastric tube 
was placed in the ‘new stomach’ and its continence was 
tested by the injection of 50–100 cc of methylene blue. A 
drain was placed near the anastomosis [22].

Results

Between January 2005 and September 2018, a total of 
873 primary and 80 revisional/redo MGB/OAGB were 
performed on 684 (71.7%) female and 269 (28.3%) male 
patients. The mean age of the cohort was 41.8  years 
(range 18–70 years). The median weight was 126.69 kg 
(range 77–195 kg) with a mean BMI of 49.4 kg/m2 (range 
34.67–67.65 kg/m2). Among the 953 patients included, 354 
(37.2%), 503 (52.8%), 445 (46.7%) and 411 (43.2%) pre-
sented with preoperatively diagnosed T2DM, hypertensive 
disease, dyslipidaemia and OSAS, respectively (Table 2). 
T2DM and hypertensive disease were diagnosed according 
to widely accepted criteria [16].

For this series, the operative time was 100 ± 16 min for 
primary surgery and 118 ± 22 min for revisional/redo pro-
cedures. Mean hospital stay was 3.3 days. Conversion rate 
to open surgery was 1/953 (0.1%).

The median excess weight loss (EWL%) at 6, 12, 24 
and 60 months after surgery was 33.45, 53.81, 68.75 and 
68.80, respectively. The maximum (EWL%) was 109.76% 
at 48 months after MGB/OAGB (Table 3). The median 
excess weight loss (EWL%) ≥ 50% was reached in the first 
12 months after surgery. The remission of comorbidities was 
91.4% (T2DM), 93.7% (hypertensive disease), 90.3% (dys-
lipidaemia) and 93.4% (OSAS) (Table 4).
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Thirty-one findings suggestive of postoperative surgical 
complications were identified with radiologic examinations 
(Table 5).

A total of 15/953 patients (1.5%) developed early MGB/
OAGB complications: 1.2% (11/873) following primary pro-
cedure, 5% (4/80) following revisional/redo surgery.

The radiologically diagnosed early complications were: 
endoluminal and intra-abdominal bleeding (0.5%), gas-
tric pouch leak (0.4%), anastomotic leak (0.1%), ‘afferent 
loop syndrome’ (0.1%), abdominal abscess (0.1%), pulmo-
nary complications (0.3%) including pulmonary embolism 
(0.1%), lung infection (0.1%) and pleural effusion (0.1%). 
Death occurred in 0.1% of patients during the early postop-
erative period due to a pulmonary embolism.

All patients were evaluated with UGI series on the third 
day after the procedure to detect glaring leaks or obstruc-
tions, before starting oral intake. If patients showed symp-
toms of early complications before the third post-surgical 
day, CT scans were performed. In total, 8/953 patients 
underwent CT scans directly; among them, 50% presented 
pathological findings (three gastric pouch leaks and one 
anastomotic leak) and 50% had a negative CT scan.

In the early post-surgical period (from the third post-sur-
gical day to 1 month after the procedure), 52 patients under-
went CT scan examinations (chest–abdomen or abdomen 
scans). Indications for abdomen or chest–abdomen scans 
were abdominal pain (86%), tachycardia, tachypnoea, dysp-
noea and chest pain (73%), fever and leucocytosis (48%), 
hypotension and cold sweats (17%), hematemesis/melena 
(8%) and vomiting (2%). Although some symptoms may be 
non-specific, all patients with a gastric pouch leak presented 
with stabbing abdominal pain, tachycardia, tachypnoea and 
chest pain, while all patients with endoluminal and intra-
abdominal bleeding presented with hypotension, cold sweats 
and tachycardia.

Most early complications (14/15) were diagnosed in the 
first 7 days after surgery. Only ‘afferent loop syndrome’ 
(1/15) was identified later (on the 18th day after the surgi-
cal procedure). Only 1/15 early complication (gastric pouch 
leak) was detected using UGI, confirmed by a CT scan 
examination; other complications (14/15) were identified 
using CT scans.

Table 2  Associated preoperative comorbidities and related ratio

T2DM type 2 diabetes mellitus, OSAS obstructive sleep apnea syn-
drome

Table 3  Follow-up weight, BMI and EWL% at 6, 12, 24, 48 and 60 months after MGB/OAGB

BMI body mass index, EWL% median excess weight loss, MGB/OAGB mini/one anastomosis gastric bypass

Follow-up MEAN Weight MIN MAX MEAN BMI MIN MAX MEAN EWL% MIN MAX

Hospital stay 126.69 77.00 195.00 49.4 34.67 67.65
6 months 103.22 60.00 160.00 37.93 26.67 61.13 33.45 − 8.70 77.27
12 months 89.10 60 140.00 3186 22.86 56.68 53.81 − 10.60 95.65
24 months 78.74 50.00 112.00 29.20 20.03 43.28 68.75 23.44 109.20
48 months 79.48 51.00 127.00 29.49 19.92 45.91 68.87 − 18.35 109.76
60 months 78.86 54.00 150.00 29.39 21.09 55.10 68.8 19.86 102.48

Table 4  Comorbidities remission and related ratio

T2DM type 2 diabetes mellitus, OSAS obstructive sleep apnea syn-
drome
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A total of 16/953 patients (1.6%) developed late MGB/
OAGB complications: 1.5% (15/953) following primary 
procedure, 0.1% (1/953) following revisional/redo surgery.

The late complications radiologically diagnosed in our 
cohort of patients were: weight regain (1.1%), among them 
gastric pouch dilatation (0.7%) and gastro-gastric fistula 
(0.4%), excessive weight loss (0.3%), perianastomotic 
abscess (0.1%) and small bowel obstruction attributed to 
adhesions (0.1%).

If patients showed symptoms of late complications after 
the 30th day, radiological examinations were performed. In 
total, 71/953 patients underwent CT scans: 1.4% (14/953) 
presented pathological findings (11 weight regain, 1 exces-
sive weight loss, 1 perianastomotic abscess and 1 small 
bowel obstruction); 0.8% (8/953) underwent MRI exami-
nations: 0.2% (2/953) presented pathological findings 
(manifestations of excessive weight loss). Indications for 
abdominal CT scans were abdominal pain (52%), fever and 
leucocytosis (32%), weight regain (29%), excessive weight 
loss (8%), nausea and vomiting (4%). Indications for abdom-
inal MRI examinations were excessive weight loss (50%), 
diarrhoea and steatorrhea (62%).

Discussion

MGB/OAGB was first performed by Robert Rutledge in 
1997, during an emergency operation subsequent to a gun-
shot wound to the stomach [23]. Subsequently, he proposed 
the procedure for morbidly obese patients as a malabsorp-
tive or metabolic gastric bypass. The technique consists 
of a sleeved gastric pouch, resected between the body and 

the antrum and anastomosed to the side of a jejunal loop 
150–200 cm distal to the duodenal ligament of Treitz [12, 
13]. The term ‘mini’ refers to mini-laparotomy (versus per-
formed as an open procedure), mini-invasive (fewer anasto-
moses, less operative time) and mini-laparoscopy (decreased 
number of ports) compared to the more widespread RYGB. 
Concerning biliary reflux and the criticisms of the Billroth 
II and old Mason’s loop bypass procedures, Carbajo and 
Cabalero performed an anti-reflux variant of MGB in 2002, 
consisting of a side-to-side anastomosis of the afferent limb 
to the pouch; this operation was called OAGB [24].

As shown in different series, MGB/OAGB is at least as 
rapid, safe and effective as RYGB and SG [20, 21, 25–29]. 
According to the last IFSO Global Registry Report (4th, 
2018), the MGB/OAGB operation is spreading in a number 
of countries, for example in India [30].

In our study, between January 2005 and September 2018, 
a total of 873 primary and 80 revisional/redo MGB/OAGB 
were performed on 684 (71.7%) female and 269 (28.3%) 
male patients, respectively. In our experience, the mortal-
ity rate was 0.1% due to pulmonary embolism in the early 
period after surgery. A similar mortality rate has been 
reported in large and long-term studies published in recent 
years [31–35] on RYGB and SG (0.1%), with a rate of 0.3% 
reported by Gagner for SG on 46,133 patients [31]. Recent 
studies have reported a significantly shorter surgical time for 
MGB/OAGB compared to RYGB (115.3 vs. 159.2 min [25], 
69.01 ± 4.62 vs. 88.98 ± 3.44 min [27], respectively). In our 
hospital, the operative time was 100 ± 16 min for primary 
surgery and 118 ± 22 min for revisional/redo procedures. 
The mean postoperative stay in our group was 3.3 days, simi-
lar to that reported in a 10-year experience by Lee [25] with 

Table 5  Early and late 
complications after primary 
and revisional/redo MGB/
OAGB surgery and radiological 
examinations performed

MGB/OAGB mini/one anastomosis gastric bypass, UGI upper gastrointestinal, MRI magnetic resonance 
imaging series, CT computed tomography

Complications n° cases Percentage (%) Diagnosis Procedure

Early complications 15/953 1.5 14 CT, 1 UGI 11 primary/4 redo
Intrabdominal bleeding 5 0.5 5CT 3 primary/2 redo
Gastric pouch leak 4 0.4 1 UGI, 3 CT 2 primary/2 redo
Anastomotic leak 1 0.1 1CT 1 primary
Afferent loop syndrome 1 0.1 1CT 1 primary
Abdominal abscess 1 0.1 1CT 1 primary
Pulmonary embolism 1 0.1 1CT 1 primary
Lung infections 1 0.1 1CT 1 primary
Pleural effusion 1 0.1 1CT 1 primary
Late complications 16/953 1.6 14 CT, 2 MRI 15 primary/ 1 redo
Gastric pouch dilatation 7 0.7 7CT 7 primary
Gastro-gastric fistula 4 0.4 4CT 4 primary
Excessive weight loss 3 03 2 MRI, 1 CT 3 primary
Perianastomotic abscess 1 0.1 1CT 1 primary
Small bowel obstruction 1 0.1 1CT 1 redo
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minor postoperative hospital stay for MGB/OAGB compared 
to RYGB (3.7 ± 4.1 vs 3.9 ± 2.1, respectively). According to 
the IFSO Registry for the calendar years 2012–2017, the per-
centage weight loss at 1 year for gastric bypass patients was 
greater than that of SG patients; for those who underwent 
MGB/OAGB, this was always slightly superior to RYGB. 
Regarding the intraoperative complications and adverse 
events rate, our study demonstrates valid performance for 
MGB/OAGB. The conversion rate to open surgery was 0.1% 
and 1.5% of patients developed early MGB/OAGB compli-
cations. Among them, 1.2% developed an early complication 
following a primary procedure and 5% presented a compli-
cation following a revisional/redo surgery. With regard to 
the complication rate, comparing our data to the literature, 
MGB/OAGB outperforms RYGB in all cases and also shows 
comparable or better results in relation to SG [20]. This 
favourable trend for MGB/OAGB was also confirmed for 
the late complication rate, consistent with the data reported 
in a recent meta-analysis [20].

The utility of routine imaging is controversial in the 
bariatric surgery literature, especially because patients 
may present non-specific symptoms and often radiologists 
are unfamiliar with post-surgical anatomy and possible 
complications.

In our department, UGI series were performed on the 
third day after the surgical procedure to detect glaring leaks 
or obstructions, before starting oral intake. In normal post-
MGB/OAGB radiological imaging, the gastric pouch typi-
cally has a tubular configuration and rapid passage of oral 

contrast through the gastro-jejunal anastomosis is observed 
(Fig. 2a). In normal early post-MGB/OAGB CT imaging, 
slight oedema and fat stranding around the gastro-jejunal 
anastomosis and gastric pouch may be observed (Fig. 2b, c).

In our work, all the early complications post-MGB/
OAGB were radiologically diagnosed; the most frequent 
early complication was endoluminal and intra-abdominal 
bleeding, identified with CT in 0.5% of patients. Bleed-
ing can be detected around the gastro-jejunal anastomosis 
(typical clinical presentation with blood in the drainage 
associated with hypotension and/or tachycardia) or on the 
endoluminal side (typical presentation with hematemesis or 
melena). Frequently, bleeding is a self-limiting phenomenon, 
although it may precede or favour the appearance of a leak, 
which represents the second most frequent early complica-
tion in our cohort of patients.

Leaks were classified as gastric pouch leaks and anas-
tomotic leak sand and were identified in 0.4% and 0.1% of 
patients, respectively. The most frequent leak location was 
along the gastric pouch, on the left side and just inferior to 
the gastro-oesophageal junction. CT is the best radiological 
imaging method to detect this early complication; however, 
in only a single case, UGI was sufficient for this diagnosis 
(Fig. 3).

On CT scans, gastric pouch leaks can be divided into 
those circumscribed by the surrounding tissues with-
out extraluminal peritoneal contrast spreading (Fig. 4a) 
and diffuse with extraluminal contrast spreading in the 
peritoneal cavity, especially in the left subphrenic and 

Fig. 2  Normal post-laparo-
scopic mini/one anastomosis 
gastric bypass imaging: after 
oral contrast medium admin-
istration UGI image a gastric 
pouch tubular configuration, 
rapid passage of oral contrast 
through gastro-jejunal anasto-
mosis and following opacifi-
cation of jejunal loops; axial 
CT images after oral contrast 
medium administration b, c 
slight edema and fat stranding 
(black arrow) and gas (white 
arrow) around gastro-jejunal 
anastomosis and gastric pouch
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perisplenic regions (Fig. 4b). Although patients may be 
asymptomatic, tachycardia, abdominal pain, tachypnoea 
and chest pain are the most common clinical indicators 
of a gastric pouch leak. Anastomotic leak is a very early 
complication, characterised by significant extraluminal gas 
in the abdominal cavity and extraluminal passage of oral 
contrast (Fig. 4c). Peritonitis, septic shock and multi-organ 
failure can be associated with this complication. Anasto-
motic stenosis (not observed in our study) may occur due 
to postoperative oedema, stricture formation or technical 
errors (stapler misfiring, anastomotic breach suture failure 
and/or intestinal limb malpositioning). In our experience, 
we observed abnormal distension of the gastric remnant 

in 0.1% of patients, caused by ‘afferent loop syndrome’, 
resulting in external compression on the gastric pouch and 
vomiting. The CT scan demonstrated marked distension of 
the excluded gastric lumen due to narrowing at the gastro-
jejunal anastomosis (Fig. 5).

In the early post-surgical period, CT identified an abscess, 
located near the gastric pouch, in 0.1% of patients. The 
abscess is characterised by a fluid collection with periph-
eral contrast enhancement, often containing gas, and usu-
ally results from a leak. Abdominal pain, fever and leuco-
cytosis are common clinical presentations. Furthermore, we 
encountered pulmonary complications, identified in 0.3% 
of patients, including a pulmonary embolism (0.1%), lung 
infection (0.1%) and significant pleural effusion (0.1%). Pul-
monary embolism was the cause of the only death in our 
cohort of patients. Pleural effusion is a frequent pulmonary 
finding after bariatric surgery, especially on the left side.

All the late complications of MGB/OAGB were radio-
logically confirmed; the most frequent late complication 
diagnosed in our study was weight regain (1.1%), caused by 
gastric pouch dilatation (0.7%) and/or gastro-gastric fistula 
(0.4%). Gastric pouch dilatation is an abnormal ectasia of 
the functional gastric lumen, easily diagnosed by CT scan 
after oral contrast administration. CT complication diagnosis 
is performed using 3D measurements and multiplanar recon-
structions (MPR) of the gastric pouch (Fig. 6a). Gastro-
gastric fistula is an uncommon complication, diagnosed by 
CT scan after oral contrast administration. It consists of the 
passage of oral contrast across the staple line and an inap-
propriate opacification of the excluded stomach (Fig. 6b).

The manifestations of excessive weight loss, observed 
in 0.3% of patients, were identified by CT scans and MRI 
examinations, although MRI had better sensitivity to detect 
this complication. Radiological findings of excessive weight 
loss may include thinning of the small bowel wall, greater 
representation of intestinal folds and abdominal effusion.

Fig. 3  UGI image shows a leak (black arrow) located along the gas-
tric pouch, on left side and just below to gastro-esophageal junction

Fig. 4  Axial CT image after oral contrast medium administration (a), 
in patient with pain and tachycardia, shows a circumscribed gastric 
pouch leak (white arrow) without extraluminal peritoneal contrast 
spreading. Axial CT image after oral contrast medium administration 
(b), in patient with abdominal pain, shows a leak (white arrow) with 

extraluminal contrast spreading in peritoneal cavity, especially in per-
isplenic region. Axial CT image after oral contrast medium admin-
istration (c), in patient with abdominal pain and tachycardia, shows 
significant extraluminal gas in abdominal cavity (white arrow) and 
extraluminal passage of oral contrast (black arrow)
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Perianastomotic abscess, considered an early complica-
tion, was detected as a rare late complication in our experi-
ence. It has never before been described in the literature as 
a late complication of MGB/OAGB. In our study, the CT 
scan identified this in 0.1% of patients. The clinical find-
ings were abdominal pain, fever and leucocytosis (Fig. 6c).

Finally, a small bowel obstruction, observed in 0.1% of 
patients, is an uncommon mechanical complication due to 
the adhesion phenomenon after surgical intervention. The 
diagnosis was made using X-ray, but CT scans are more 
accurate. The main radiological findings are pathological 
air-fluid levels and the clinical manifestations are abdomi-
nal pain, vomiting and bloating.

Conclusion

MGB/OAGB is an effective surgical procedure to treat 
morbid obesity with optimal weight loss and the remission 
of comorbidities. This procedure is completely reversible 
if necessary, with a low revision percentage due to absent 
weight loss or post-surgical complications. In our study, in 
accordance with the literature, the complication rate was 
lower than that of other surgical treatments. All complica-
tions were diagnosed with radiological examinations. It is 
necessary to be familiar with the radiological findings of 
non-pathological post-surgical anatomy and MGB/OAGB 

Fig. 5  Axial CT image before 
(a) and axial (b) and coronal CT 
images after (c) oral contrast 
medium administration, in 
patient with abdominal pain and 
vomiting, show marked disten-
sion of excluded gastric lumen 
(white *) due to narrowing at 
the gastro-jejunal anastomosis 
and external compression on 
the gastric pouch (black *). This 
appearance suggests an “affer-
ent loop syndrome”

Fig. 6  Axial CT image after oral contrast medium administration 
(a), in patient with weight regain, shows an abnormal dilatation of 
functional gastric lumen (black *). Axial CT image after oral con-
trast medium administration (b), in patient with weight regain, shows 
an inappropriate opacification of excluded stomach (white arrow), 

determined by passage of oral contrast across staple line and func-
tional gastric lumen/ gastric pouch (black arrow). Axial CT image 
after intravenous contrast medium administration (c), patient with 
fever and abdominal pain, shows an abdominal fluid collection (white 
arrow) around gastro-jejunal anastomosis
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complications. UGI series are the first radiological proce-
dures used to detect early complications. CT is the main 
radiological technique to identify early and late MGB/
OAGB complications and is performed because clinical 
findings are often non-specific.
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