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Management of post-bariatric complications: our Center experience and literature review

Bariatric surgery is recognized as the most effective treatment for morbid obesity, maintaining a stable weight reduction
in the long term and reducing comorbidities, with a favorable impact on mortality. The aim of this study is to evalu-
ate the complication rate and treatment techniques adopted in all patients undergoing bariatric surgery procedures in
our center.
From May 2017 to March 2020, 91 patients with morbid obesity are admitted to the Department of Medical and
Surgical Science of the University Hospital of Foggia undergoing bariatric surgery.
Seventyone patients underwent sleeve gastrectomy, nineteen gastric bypass and one mini-gastric bypass, five of these were
redo operation procedures.
Regarding postoperative complications (8,8%), there were 1 gastric leak (1,09%), 4 bleedings (4,39%) - 1 intralumi-
nal bleeding and 3 intra-abdominal bleedings, 2 port-sites infections (2,19%) and 1 haemoperitoneum (1,09%). In our
center we have also treated 3 cases of complications after bariatric surgery procedures performed in others centers. 
There were no deaths.
Despite improvement in the performance of bariatric surgical procedures, complications are not uncommon. Flexible
endoscopy has become an essential tool in managing bariatric surgery patients and offers the benefit of providing both
diagnostic and therapeutic applications.

KEY WORDS: Bariatric surgery, Bleeding post-bariatric surgery, Complications bariatric surgery, Gastric bypass, Leak
post-sleeve gastrectomy, Mini invasive approach, Sleeve gastrectomy

demonstrated that obese people in the identified classes
(I, II, or III) are at the higher risk of obesity-related
diseases, co-morbid conditions, lower quality of life
(QOL), and increased mortality more than those in the
normal range of BMI (18.5-24.9) 3,4. Although, having
a healthy lifestyle, seems to be an ideal option to lose
weight, surgical treatment continues to be the most effi-
cient and scientifically successful method for those with
excessive amount of adipose tissue (class II or III). The
gastric bypass, sleeve gastrectomy, adjustable gastric band,
and biliopancreatic diversion with the duodenal switch
are the most popular and common bariatric surgery (BS)
procedures 5,6.
Bariatric surgery is recognized as the most effective treat-
ment for morbid obesity, maintaining a stable weight

Introduction

Obesity is one of the most critical risk factors of several
lifethreatening diseases. There are more than 1 billion over-
weight adults and at least 300 million obese, meaning
that their body mass index (BMI) exceeds 30 kg/m2 1.
The prevalence of obesity in adults has dramatically
increased over the past ten years 2. Researchers have
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reduction in the long term and reducing comorbidities,
with a favorable impact on mortality 7-9.
Among the different types of bariatric procedures, sleeve
gastrectomy (SG) is today one of the most performed
worldwide 10,11. Due to its technically feasibility, it was
quickly adopted by all the bariatric surgical groups.
Different studies have demonstrated its safety and effec-
tiveness. 
Bleeding, leakage, and gastric fistulae are the most com-
mon intraoperative complications and post-operative
complications after bariatric procedures 12-14. 
Literature reports a wide range of post-bariatric surgery
complications, from 1% to 29%. Most common post-
operative complications reported include leakage, hemor-
rage, fistula, surgical site infection, abscess, gastric dilata-
tion, stricture, wound complication, and nutritional defi-
ciencies 15-16.
The aim of this study is to relate the literature data to
the complication rate and treatment techniques adopted
in all patients undergoing bariatric surgery proceduresat
the Department of Medical and Surgical Sciences of the
University Hospital of Foggia from May 2017 to March
2020.

Materials and Methods

From May 2017 to March 2020, 91 patients with mor-
bid obesity are admitted to the Department of Medical
and Surgical Science of the University Hospital of Foggia
undergoing bariatric surgery. Inclusion criteria are: age
≥18 years, BMI of ≥ 35–39 kg/m2 with one obesity-
associated co-morbidity or BMI ≥40 kg/m2. Before
surgery, patients completed a standardized psychological
and physical assessment which includes blood chemistry
tests, chest x-ray, electrocardiogram, nutritional exami-
nation, cardiological examination, spirometry, esophagus-
gastro-duodenoscopy, psychiatric examination.
We analyzed operative and postoperative minor and
major complications; length of hospital days, preopera-
tive BMI, incidence of reinterventions and operative
time.

Results

We analyzed 91 patients underwent bariatric surgery pro-
cedures in our Center with a mean age of 42,7±9,86
years,a mean BMI of 45,39±5,46, sixtytwo patients were
female. Seventy-one patients underwent sleeve gastrecto-
my, nineteen gastric bypass and one mini-gastric bypass,
five of these were redo operation procedures: 2 gastric
bypass after failure of sleeve gastrectomy, 2 sleeve gas-
trectomy after failure of gastric banding and 1 mini-gas-
tric bypass after sleeve gastrectomy.
The mean operative time was 120,67±40,66 minutes
(94,68 min for laparoscopic sleeve gastrectomy and
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116,05 min for gastric bypass), the median length of
stay was 4,5±7,4 days.
Two patients required conversion to open surgery, 1 gas-
tric bypass and 1 mini-gastric bypass.
Regarding postoperative complications (8,8%), there
were 1 gastric leak (1,09%), 4 bleedings (4,39%) - 1
intraluminal bleeding and 3 intra-abdominal bleedings,
2 port-sites infections (2,19%) and 1 haemoperitoneum
(1,09%). In our center we have also treated 3 cases of
complications after bariatric surgery procedures per-
formed in others centers. 
There were no deaths. Follow-up at 1 month from the
recovery in 91 patients has showed an EWL (excess
weight loss) 20,29%, at 6 months 46,8%, at 12 months
52,41%.

Discussion

Peri-procedural complications have been reduced by the
development and wide spread use of laparoscopic tech-
niques, improved training and credentialing, and estab-
lishment of comprehensive and dedicated bariatric
surgery programs 17-19. Nevertheless, bariatric surgery
related complications remain a clinical challenge.
Traditional management of these complications has been
performed using surgical and interventional radiology
techniques. Recently, however, endoscopic therapies have
been introduced as an alternative and minimally inva-
sive approach to peri-procedural complications 20.
The aim of this study is to evaluate the complication
rate and treatment techniques adopted in all patients
undergoing bariatric surgery procedures in our center.
From May 2017 to March 2020, 91 patients with mor-
bid obesity are admitted to the Department of Medical
and Surgical Science of the University Hospital of Foggia
undergoing bariatric surgery (Table I).

GASTRIC FISTULA

We reported 1 case of a gastric fistula(1,09%) after
robotic sleeve gastrectomy 21, with an operative time of
130 minutes, treated with the placement of PIG TAIL
with endoscopic technique and abdominal drainage with
laparoscopic approach.
Anastomotic leaks following bariatric surgery are most
commonly found along staple lines. Patients who under-
go Roux en-Y Gastric Bypass are most susceptible to
anastomotic leak at the Gastro-Jejunal anastomosis due
to the single blood supply to the gastric pouch. Leak
after Sleeve Gastrectomy is often at the Esophageal-
Gastric junction and may be secondary to stenosis at the
incisura. 
While the cause remains unclear, leaks are hypothesized
to be due to technical factors including anastomotic ten-
sion, tissue ischemia, size of staple line, tissue thickness,
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and blood supply. Although rare, leaks are associated
with significant morbidity and mortality. Overall
incidence of anastomotic leak following bariatric surgery
is reported to range from 1% to 6%. Specifically, Roux
en-Y Gastric Bypass is associated with an incidence of
0.1% to 5.6% while Sleeve Gastrectomy is approximately
2.4% 22,23.
In the early post-operative period, extra-luminal leaks may
lead to a wide array of sequelae including abscess forma-
tion, peritonitis, sepsis, multi-organ failure, and death.
Clinical signs of a leak, such as tachycardia, abdominal
pain, or fever warrant prompt evaluation by the surgeon
in order to minimize associated morbidity 24.
The principles of managing these patients include infec-
tion control, nutritional support, and the appropriate
therapeutic intervention. We recommend the use of non-
surgical, endoscopic interventions for patients without
hemodynamic instability in order to minimize the addi-
tional stress and risk of iatrogenic injury associated with
reoperation. On the other hand, we recommend surgi-
cal re-exploration for all critically ill patients and for
those patients who do not improve with endoscopic
interventions. The types of endoscopic interventions for
post-operative anastomotic leaks will be further discussed
below 25.
Hughes et al. 26,27-52 (Table II) elaborated a systematic
review showing significant variation in clinical practice
with respect to intraoperative surgical technique and the
management of a leak from the staple line after a sleeve
gastrectomy.
In this systematic review only 5 articles specifically dis-
cussed the reasoning for stent placement. Of which, 2
articles stated that the stent was used to occlude the

puncture site. The remaining 3 articles described that the
stent extended along the gastroesophageal junction. An
important preoperative surgical decision is to select the
correct sized bougie to use. Within this systematic review,
a 36 Fr (27%) bougie was used most frequently. This find-
ing is consistent with the recommendations of the
International Sleeve Gastrectomy Expert Panel Consensus
Statement, which advocated the use of a bougie ranging in
size from 32 to 36 Fr since the use of a smaller (<32 Fr)
bougie is associated a higher complication rates 53. In our
center we use a 40 Fr bugie.
Endoscopic stent placement was the most common endo-
scopic intervention described in this systematic review.
However, it is important to establish that stent place-
ment would not sufficiently manage any concurrent of
pre-existing intra-abdominal collections. In this system-
atic review, a total of 21 patients under went percuta-
neous drainage of intra-abdominal collections and place-
ment of endoscopic stent, resulting in an 86% success-
ful treatment rate. 
None of the articles that described endoscopic manage-
ment of the leak utilized endoscopic double pigtail stent
insertion. This newly described intervention is gaining
popularity as a treatment strategy for staple line leak fol-
lowing sleeve gastrectomy and is likely to serve as one
of the main interventions for staple line leak manage-
ment in the future. Endoscopic drainage via pigtail drain
placement as a treatment modality possesses several the-
oretical advantages as a management strategy for staple
line leak following bariatric surgery when compared to
percutaneous drainage. Whilst percutaneous drainage of
an intra-abdominal collection would facilitate sepsis con-
trol, it unfortunately dictates that the patient must have

TABLE I - Complication data and treatment.

Type of complication Age BMI Bariatric procedure Center Treatment of complication Mortality

37 y 47 kg/m2 Sleeve gastrectomy Our center Endoscopic pig tail No
and abdominal drainage

Gastric leak 42 y 43 kg/m2 Sleeve gastrectomy Other center Abdominal drainage No

40 y 44 kg/m2 Sleeve gastrectomy Other center Abdominal drainage No
– splencetomy

– endoscopic prothesis

43 y 40 kg/m2 Sleeve gastrectomy Other center Abdominal drainage Yes
– thoraci drainage

– exclusion of leak with stapler 
– esophagostomy

Endoluminal bleeding 50 y 50 kg/m2 Sleeve gastrectomy Our center medical therapy No
32 y 41 kg/m2 Sleeve gastrectomy Our center medical therapy No

Intrabdominal bleeding 45 y 49 kg/m2 Sleeve gastrectomy Our center medical therapy No
37 y 44 kg/m2 Roux en-Y gastric bypass Our center medical therapy No

Port-sites 47 y 46 kg/m2 Sleeve gastrectomy Our center advanced dressings No

Infection 48 y 52 kg/m2 Sleeve gastrectomy Our center advanced dressings No

Hemoperitoneum 45 y 50 kg/m2 Sleeve gastrectomy Our center splenectomy No
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external drainage. The presence of an external drain is
not without its associated complications; high drain out-
put may lead to fluid losses, and subsequent electrolyte
imbalances, corrosive drain content and frequent contact
with skin may result in recurrent skin infection and the
patient is of risk of developing an external fistula 54,55.
The presence of an external drain may adversely impact
on the patients’ quality of life, where as endoscopic
drainage would overcome these limitations via establish-
ing internal drainage 56. In addition, it takes advantage
of normal gastrointestinal tract physiology (peristaltic
wave induced pressure gradient) to promote fluid
drainage into the gastrointestinal tract lumen. From the
patients’ perspective, it is reported as being better toler-
ated when in comparison to conventional self-expanding
metal stents 57. A cost-effective analysis of stent usage in
the management of sleeve gastrectomy leaks published in
2018 concluded that double pigtail stent was more cost
effective than a covered stent; this will clearly have sig-
nificant financial implications in the context of a symp-
tomatic sleeve gastrectomy leak which is normally asso-
ciated with a prolonged hospital stay 58. 
For all these reasons we preferred to treat our leak after
sleeve gastrectomy with placement of pigtail with endo-
scopic approach, obtaining the complete resolution of
the complication.
Within this systematic review, a conservative manage-

ment approach had the highest successful initial man-
agement rate of 82%. The presence of intra-abdominal
collections will influence the need for drainage. 

BLEEDING

We observed 4 bleedings (4,39%) - 1 intraluminal bleed-
ing after sleeve gastrectomy and 3 intra-abdominal bleed-
ings, 2 after sleeve gastrectomy and 1 after gastric bypass,
diagnosed early thanks to the permanence of the naso-
gastric tube and drainage, treated with medical therapy.
Gastrointestinal (GI) bleeding usually presents in theim-
mediate post-operative period secondary to technical
complications. Most commonly, this occurs as intralu-
minal bleeding, but extra-luminal bleeding can
occur.Bleeding primarily occurs from the submucosal ves-
selsalong the staple line at the gastro-jejunostomy, jejuno-
jejunostomy,or along the staple lines of the gastric pouch.
Signs and symptoms of bleeding, including a dropin
hemoglobin levels, hematemesis, hematochezia, or mele-
na, should be considered an indication to undergo fur-
ther evaluation. Endoscopy is often used as a firstline
modality for investigation of the source of bleeding 59.
However, when post-operative bleeding is severe andas-
sociated with hemodynamic instability, surgical reexplo-
ration may be required 60.

TABLE II - Review of literature.

Reference N° Cohrt Leak rate Size Staple size Intraoperative Placement of 
of leak size of cohort bugie used leak test surgical drain

Moloney [27] 6 183 3,3 % 40 Fr 60 mm No No
Spicka [28] 3 223 1,3 % * * * *
Rawlins [29] 1 55 1,9 % 26,4 F endoscope 60 mm Air insufflation test Yes
Albanopoulos [30] 12 353 3,4 % 38 Fr 60 mm No Yes in 201 cases
Keren [31] 26 26 100 % * * * *
Casella [32] 6 200 3 % 48 Fr 60 mm Methylene blu No
El-Sayes [33] 27 49 55 % 42 Fr * Methylene blu No
Leeds [34] 9 35 26 % * * * *
Abd Ellatif [35] 11 1395 0,79 % 36-44 Fr * Methylene blu Yes in 319 cases
Gibson [36] 1 500 0,2 % 32 Fr 60 mm * *
Hoogerboord [37] 1 166 0,6 % 42 Fr 60 mm No No
Szewezyk [38] 8 565 1,42 % 34 Fr 60 mm Methylene blu Yes
Currò [39] 1 200 0,5 % 36 Fr * Methylene blu Yes in 50 %
Wahby [40] 10 712 1,4 % 32-38 Fr * Methylene blu No
Rossetti [41] 1 145 0,7 % 36 Fr * Air insufflation test No
Sethi [42] 15 1550 1 % 28-40 Fr * Yes No
Montuori [43] 6 418 1,4 % 36 Fr 60 mm Methylene blu Yes
Klimezak [44] 13 13 100 % * * * *
Southwell [45] 21 21 100 % * * * *
Beherens [46] 1 34 3 % 36 Fr * No No
Weiner [47] 12 686 1,7 % 42 Fr * Methylene blu Yes
Hany [48] 8 920 0,9 % 36 Fr 60 mm No Not routinely
Nocca [49] 6 163 3,7 % 36 Fr * Methylene blu Yes
Skrekas [50] 4 93 4 % 36 Fr 60 mm Methylene blu Yes
Csendes [51] 16 343 4,6 % 38 Fr * Methylene blu Yes in 98 %
Dapri [52] 4 75 5 % 34 Fr * Air insufflation Yes

*Data not specifically avaliable for patients with sleeve gastrectomy leaks
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In the immediate 48 h after Roux en-Y Gastric Bypass,
hemorrhage is reported to occur with an incidence
between 1%-4%. Thirty to sixty-three percent of these
occurrences require blood transfusion but are nonethe-
less self-limited 61-63. Endoscopy is considered in the ear-
ly period when patients have proven bleeding and this
is refractory to supportive therapy. 
Regarding complications post-bariatric surgery in our
center, we reported a case of a patient underwent sleeve
gastrectomy and discharged on fifth postoperative day,
presented on the eighth post-operative day: hypotension,
tachycardia, fever and pain in the left hypochondrium,
with evidence of hemoperitoneum due to spleen lacera-
tionat the abdominal computer tomography (CT)
scanand was performed splenectomy.

PORT-SITE INFECTION

In our study there were two cases of port-site infection
(2,19%) with an incidence of 2% successfully treated by
advanced dressings.
Among the various risk factors for the development of
port-site infection, obesity deserves special attention due
to its increasing incidence in the world 64.
Thus, it is plausible to infer that surgical procedures per-
formed primarily in obese patients, such as bariatric
surgery, should be related to high port-site infection rates
65,66. Data on the incidence of port-site infectionafter
bariatric surgery vary from 1% to 21.7%, depending on
the surgical access performed (laparoscopy or laparoto-
my) 67,68.
We reported also, 3 cases of gastric leaks after sleeve gas-
trectomy performed in other centers and treated in our
department:
– A 42-years-old man with radiological evidence of gas-
tric fistula after sleeve gastrectomy, presented leukocyto-
sis, fever and pain in the left hypochondrium, treated
with the placement of a drainage with laparoscopic
approach.

– A 40-years-old woman presented in our department
as emergency with leukocytosis, fever, pain in the left
hypochondrium and epigastrium, increase of protein C
reactive (PCR) and Procalcitonin, evidence of gastric fis-
tula at CT scan. 
The patient was first treated with a conservative
approach, fasting for about 20 days with improvement
of the clinical picture, resolution of the radiological pic-
ture and discharge after about a month. Subsequently,
after 4 months, she presented the same symptoms with
reappearance of gastric fistula at CT scan and evidence
of intrasplenic abscess (Fig. 2); laparotomy with splenec-
tomy and placement of an abdominal drainage was then
performed. At a later time, a self-expanding covered pros-
thesis (Fig. 1) was placed with endoscopic technique to
exclude the fistula replaced three times each one after
three weeks.
A 43-years-old with a diagnosis of gastric fistula and
mediastinitis, treated with the placement of two abdom-
inal drainages with laparoscopic approach and two tho-
racic drainages for the resolution of the pleural effusion.
Despite this, the fistula replenished in the chest causing
a serious septic shock; we performed a laparotomy with
the aim of excluding the fistula, therefore the esophagus
upstream of the leak was sectioned with a mechanical
stapler and performed an esophagostomy on a rod.
However, the patient died on the fifteenth post-opera-
tive day, due to the persistence of the severe septic state.
In this study we have seen that the complication rate
and treatment techniques adopted in all patients under-
going bariatric surgery procedures are in line with the
literature data.

Fig. 1: Self-expanding covered prothesis. Fig. 2: Gastric fistula and evidence of intrasplenic abscess.
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Conclusion

Obesity is one of the most significant health problems
worldwide. Despite improvement in the performance of
bariatric surgical procedures, complications are not
uncommon. It is our responsibility to be familiar with
these procedures and complication management strate-
gies. According to the literature, our collecting data
shown that flexible endoscopy has become an essential
tool in managing bariatric surgery patients and offers the
benefit of providing both diagnostic and therapeutic
applications, therefore, bariatric surgery centers should
have an advanced operative endoscopy department.

Riassunto

L’obesità è una condizione patologica sempre più diffusa.
La chirurgia bariatrica è riconosciuta come il trattamen-
to più efficace e duraturo per la cura  dell’obesità pato-
logica, garantendo il mantenimento di una riduzione sta-
bile del peso a lungo termine e il miglioramento delle
comorbidità, con un impatto favorevole sulla mortalità.
Lo scopo di questo studio è valutare il tasso di compli-
canze e le tecniche di trattamento adottate in tutti i pazi-
enti sottoposti a procedure di chirurgia bariatrica nel nos-
tro centro. 
Da maggio 2017 a marzo 2020, 91 pazienti affetti da
obesità patologica sono stati ricoverati presso il reparto
di Chirurgia Generale Universitaria del Policlinico
Riuniti di Foggia per essere sottoposti ad intervento di
chirurgia bariatrica. Settantuno pazienti sono stati sotto-
posti a sleeve gastrectomy, diciannove a bypass gastrico
e uno a mini-bypass gastrico, cinque di questi erano
interventi di redo surgery. Il tempo operatorio medio
calcolato è di 120,67 ± 40,66 minuti (94,68 minuti per
la sleeve gastrectomy laparoscopica e 116,05 minuti per
il bypass gastrico), la durata media di degenza è di 4,5
± 7,4 giorni. Per due pazienti si è resa necessaria la con-
versione a chirurgia a cielo aperto, 1 bypass gastrico e
1 mini-bypass gastrico. Le complicanze postoperatorie
(8,8%) che si sono verificate sono state: 1 fistola gastri-
ca (1,09%), 4 sanguinamenti (4,39%) - 1 sanguinamento

intraluminale e 3 sanguinamenti intra-addominali, 2
infezioni dei port-site (2,19 %) e 1 emoperitoneo
(1,09%). Nel nostro centro abbiamo trattato anche 3
casi di complicanze successive ad interventi di chirurgia
bariatrica eseguiti in altri centri. Il tasso di mortalità è
dello 0 %. Il follow-up a 1 mese dall’intervento in 91
pazienti ha mostrato un EWL (perdita di peso in ecces-
so) del 20,29%, a 6 mesi del 46,8%, a 12 mesi del
52,41%. Si può concludere dicendo che nonostante la
crescita ed il miglioramento delle prestazioni delle pro-
cedure di chirurgia bariatrica, le complicanze non sono
rare. L’endoscopia è diventata uno strumento essenziale
nella gestione delle complicanze dei pazienti sottoposti a
chirurgia bariatrica e offre il vantaggio di fornire appli-
cazioni sia diagnostiche che terapeutiche, è per questo
motivo che ciascuno centro di chirurgia bariatrica deb-
ba disporre di un centro di endoscopia operativa capace
di trattare i diversi tipi di complicanze.
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