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2.1. Inter
1. Introduction

The search for the ideal weight loss operation began more than
50 years ago. Surgical pioneers developed innovative procedures
that initially created malabsorption, then restricted volume intake,
and eventually combined both techniques. The prevalence of bar-
iatric surgery is rising rapidly and the adoption of laparoscopic
techniques has led to a dramatic increase in the annual number
of bariatric procedures performed. The interventions mostly per-
formed worldwide are the laparoscopic Roux en Y Gastric Bypass
(RYGB), the Sleeve Gastrectomy, the gastric banding, the Vertical
Banded Gastroplasty and the Bilio Pancreatic Diversion and the
Duodenal Switch. As the number of bariatric procedures increases,
it is inevitable that patients experiencing these complications will
present to nonbariatric general surgeons. This review offers a
comprehensive evidence-based guide to the management of pa-
tients experiencing complications after bariatric surgery.

As with most general surgery, pulmonary embolism is the most
frequent cause of bariatric post-operative death, but fistula forma-
tion, hemorrhage, and infection are serious complications
frequently encountered by the general surgeon. A study conducted
by the Agency for Healthcare Research and Quality is the most
extensive, to date, and identifies the major complications of bariat-
ric surgery. The five most common complications found were
dumping syndrome (nearly 20%), anastomotic complications such
as leaks or strictures (12%), abdominal hernias (7%), infections
(6%), and pneumonia (4%). In obese patients the Computed Tomog-
raphy scan is considered the gold standard diagnostic test. For pa-
tients who are hemodynamically unstable, or for those who lack a
clear diagnosis despite imaging, or who cannot undergo CT scan
due to obesity limits, surgical exploration remains the rule. This re-
view summarizes the presentation and management of postopera-
tive complications most often encountered after bariatric surgery.

2. Obstruction

Internal hernia and anastomotic stenosis are common causes of
intestinal obstruction following bariatric surgery.
by Elsevier Ltd. All rights reserved
nal hernias

Internal hernia is a serious complication often missed by radiol-
ogists and can lead to intestinal ischemia if left undiagnosed. One
study demonstrated that 20% of CT scans are reported as normal
in patients with incarcerated internal hernias [1]. High clinical sus-
picion of an Internal hernia must therefore prompt an aggressive
surgical approach without undue delay despite negative radiog-
raphy. Four types of internal hernia were reported after laparo-
scopic Roux-en-Y gastric bypass: Peterson's hernia, jejuno-jejunal
herniae, mesenteric and mesojejunal [2]. The most common site
of herniation is the space posterior to the Roux limb: Peterson
defect. Roux-en-Y gastric bypass (RYGB) leaves an excluded stom-
ach in the abdomen. It may be difficult to diagnose an internal her-
nia in the absence of obstruction [3] since vomiting is not always
present due to surgical alteration of the stomach. Obstruction of
the biliopancreatic limb may result in an increase of the level of
lipase and bilirubin in the blood which may result in the misdiag-
nosis of pancreatitis and cholangitis. Bariatric surgeons need to
be aware of this complication and must close the mesenteric de-
fects, thus avoiding life-threatening outcomes. If a patient presents
with a suspicion of an internal hernia, he should undergo a laparo-
scopic exploration, the defects should be checked, and if necessary,
closure of the defects should be performed.
2.2. Stenosis of the gastrojejunal anastomosis

The causes of a stenosis of the gastrojejunal anastomosis are
multifactorial and there no consensus regarding the manage-
ment of these stenosis [4]. Endoscopic treatment (balloon dilata-
tion) of a stenosis appears to be effective and safe, however,
high-quality randomized controlled trials have not yet been per-
formed [5]. Surgery is reserved for failures of the endoscopic
treatment.

3. Postoperative gastrointestinal bleeding

Postoperative hemorrhage following bariatric surgery manifests
as intraluminal bleeding or intraperitoneal hemorrhage (hemoper-
itoneum). Symptoms may be overt and present as hematemesis,
(gastrojejunal anastomosis.), hematochezia, or melena (gastrojeju-
nal anastomosis, Jejunojejunal anastomosis, excluded stomach, or
stomach stapled), or they can be subtle with symptoms only of
mild anemia. Immediate postoperative bleeding is most often due
to poor hemostasis at the time of surgery and hemorrhage from
the staple lines. Rapid gastrointestinal bleeding is typically local-
ized by angiography, computed tomography scan, and/or upper
endoscopy. Unlike CT scan, endoscopy can be therapeutic as well
.
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as diagnostic, achieving hemostasis via local injection of a scle-
rosing agent; complications exist, however, and include gastric
perforation and anastomotic disunion. Hemoperitoneum is usually
due to bleeding from the gastric stapling line and often requires
surgical intervention to perform the hemostasis. In the absence of
visible bleeding, continuous overlock stitching along the staple
line is recommended.

Delayed bleeding may result from anastomotic erosions and ul-
cerations, and can be severe. The gastric remnant sometimes neces-
sitate re-operation because the bypassed segment is not available
for endoscopic hemostasis.

4. Anastomotic leak and abscess

A gastrointestinal leak after obesity surgery is the most common
cause of seriousmorbidity andmortality. Usually, the site of leakage
lies along the staple line but other sites of leakage exist [6]. Signs
and symptoms include tachycardia, fever, abdominal pain and
sepsis, and these should raise suspicion for an anastomotic leak
[7]. There is currently no well-defined management protocol for
anastomotic leakage. In our experience, most leaks resulting from
bariatric surgery are successfully managed using conservative
treatment. If the patient is hemodynamically stable and the leak
is contained or well drained, there is ample evidence in supporting
the nonoperative management of the majority of leaks [8,9]. Early
treatment is associated with shorter hospital stay [10]. Computed
tomography-guided drainage and/or intraluminal stent placement
could be the treatment of choice in selected patients. Endoscopic
placement of self-expandable stents has in fact been shown to
minimize the need for surgical revision and improve patient out-
comes [11]. An uncontained leak, or one associated with hemody-
namic instability, requires urgent operative intervention. This
should consist or repair of the leak, placement of drains, and the
creation of enteral feeding access, in addition to intravenous antibi-
otics. Laparoscopic or open surgical intervention may be
appropriate.

5. Ulcers

Ulcers are often delayed, and may be located in the excluded
stomach, gastric pouch or at the anastomoses. Marginal ulcers are
quite common and refer to the development of mucosal erosions
along the gastrojejunal anastomosis, typically on the jejunal side.
Ulcers may require medical and/or surgical treatment. The use of
intraoperative endoscopy is critical for revisional bariatric surgery
as it clarifies anatomy and helps minimize surgical reintervention
[10].

6. Postoperative peritonitis

Late diagnosis and intervention portends a poor outcome [1].
The mortality rate of patients with overt peritonitis following bar-
iatric surgery is 0.1e2% [12]. It can be associated with nausea, vom-
iting, diarrhea, fever, gastrointestinal hemorrhage and can occur
anywhere from 2 days to 2 months following surgery. If there is a
suspicion of postoperative peritonitis, a laparoscopic or open lapa-
rotomy intervention must be performed.

7. Gastrogastric fistula

A gastrogastric fistula (GGF) is an abnormal communication be-
tween the gastric pouch and the excluded stomach. Symptomatic
GGF will require surgical management. Most experienced laparo-
scopic surgeons would opt for the minimally invasive approach,
combining laparoscopy with intraoperative endoscopy to identify,
isolate and transect the fistulous tract with an Endo GIA stapler
[13].

8. Band erosion

This complication occurs gradually and most often asymptom-
atic. In some rare cases, it may be manifested by a failure to lose
weight and weight regain. Band removal with delayed or immedi-
ate conversion to RYGB is feasible with an acceptable morbidity,
and prevents weight regain in most cases [14].

9. Band slippage

Upper gastrointestinal tract imaging is required to diagnose this
complication. The treatment options for patients with slipped
bands include band removal, gastric reduction and reapplication
of the original band, and band replacement [15].

10. Other complications

� Splenic Injury is a perioperative complication, usually requiring
surgical repair. Removal of the spleen may be necessary

� Ventral incisional hernia
� Hiatus hernia [16],
� After gastric banding: esophageal dilatation, esophagitis,
� After Sleeve gastrectomy: reflux,
� After biliopancreatic diversion and duodenalc switch jejunoileal
bypass: cirrhosis

� After gastric bypass: Dumping syndrome, short bowel syn-
drome and hepatobiliary complications (gallbladder stones,
Cholelithiasis, angiocholitis). This complication poses a partic-
ular challenge because of the reconfigured anatomy of stomach.
11. Conclusion

With all this evolution in bariatric surgeries, the postoperative
complications are seen far more frequently. The General surgeon
must be prepared to diagnose and treat the many serious complica-
tions that can result from bariatric surgery. Effective surgical inter-
ventions require a broad understanding of the altered anatomy,
advanced surgical skills and cooperation with specialists in the
field.
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