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KEY POINTS

� Obesity is a global epidemic with the number of effected individuals steadily increasing.

� Surgical procedures have been developed to alter the gastrointestinal tract to combat
obesity and its associated comorbid conditions.

� Laparoscopic Roux-en-Y gastric bypass is highly effective at reducing excess body
weight with substantial efficacy against comorbid conditions and a favorable overall
side effect profile.

� There are various techniques for performing the laparoscopic Roux-en-Y gastric bypass.

� Standardized preoperative and postoperative protocols derived from evidence-based
recommendations are essential to long-term success.
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Video content accompanies this article at http://www.surgical.theclinics.com.
INTRODUCTION

The obesity epidemic, and the prevalence of associated comorbid conditions, is a
problem of global proportions sparing no geographic, cultural, or demographic sub-
set. Over the past 60 years, a host of surgical procedures have been developed
and refined to anatomically and physiologically alter the gastrointestinal tract to com-
bat obesity. Surgical interventions have proven to be among the most effective ther-
apeutic options in the battle against obesity.
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The gastric bypass procedure was first introduced by Mason in 1967 as a variation
of the Bilroth II reconstruction used after antrectomy in the treatment of peptic ulcer
disease.1 Over one-half of a century, numerous modifications led to the elegant mini-
mally invasive procedures we perform today. The most noteworthy include the adop-
tion of the Roux-en-Y configuration reported and advocated by Griffin in 19772 and the
introduction of the laparoscopic Roux-en-Y gastric bypass (LRYGB) by Wittgrove and
associates in 1993.3

Over the past 2 decades, the LRYGB has proven to be a highly effective operation
against obesity and its associated comorbid conditions, and has a favorable meta-
bolic side effect profile when compared with the more radical biliopancreatic diversion
with duodenal switch. Numerous high-quality studies have demonstrated the efficacy
and safety of the procedure. It has since become and remains the gold standard oper-
ation in the battle against the obesity epidemic.
Several technical variations exist with regard to the formation of the pouch and

reconstruction of gastrointestinal continuity. These variations, as well as the evidence
based recommendations for the preoperative and postoperative care of patients
undergoing this procedure, are the focus of this article.
SURGICAL TECHNIQUE
Preoperative Planning

As with all surgical interventions, a detailed history should be obtained to avoid poten-
tial pitfalls. Certain subsets of patients may not be best suited for the LRYGB pro-
cedure, including those with a suspected hostile abdomen, multiple comorbid
conditions for whom a lengthy operation may be detrimental, and conditions treated
with psychotropic medications whose absorption is not amenable to LRYGB. The
introduction of the laparoscopic sleeve gastrectomy offers a viable alternative for
these patients.
Preoperative patient education is imperative, including a discussion of the risks and

benefits, as well as knowledge of the procedure and expected postoperative lifestyle
changes. The patient should be counseled on pregnancy avoidance for 12 to
18 months postoperatively, avoidance of nonsteroidal antiinflammatory drugs, smok-
ing cessation indefinitely, and limited alcohol use. The patient should undergo psycho-
social–behavioral and registered dietitian evaluation and clearance.4 Preoperative
weight management should be individualized and at the discretion of the surgeon.5

Preoperative testing should include blood glucose, lipid panel, comprehensive
metabolic panel, hemogram, blood type, and when clinically indicated, endocrine
and nutrient deficiency laboratory workup. All patients should have an electrocardio-
gram and chest radiography performed.4 Obstructive sleep apnea (OSA) is prevalent
in patients suffering from morbid obesity and can lead to cardiovascular disease and
death. Testing for OSA and initiation of continuous positive airway pressure therapy
should be considered in all patients.6 Any significant gastrointestinal symptoms
should be evaluated by imaging studies, upper gastrointestinal series or esophago-
gastroduodenoscopy before surgery.4 In patients with symptomatic gallstones or
history of cholecystitis, cholecystectomy is recommended. Concurrent laparoscopic
cholecystectomy is acceptable and safe7–10; however, it should be kept in mind that
treatment of choledocholithiasis is complicated by the anatomic changes associated
with the gastric bypass procedure. Helicobacter pylori testing should be considered
routinely and may be accomplished with esophagogastroduodenoscopy or stool
testing.4 Medical clearance from the patient’s primary care physician, and cardiopul-
monary or other specialists when indicated, should be obtained.4
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Preparation and Patient Positioning

Most bariatric patients receive preoperative dosing with low-molecular-weight heparin
and intravenous antibiotic prophylaxis.4 It is ensured that the operating room table
used can support adequate weight in the steep reverse Trendelenburg position and
that it is equipped with right angle foot boards. After induction of general anesthesia,
a Foley catheter is placed. Appropriately sized pneumatic compression devices are
placed on both lower extremities. Many bariatric surgeons use split leg positioning,
allowing the surgeon to stand in between the patient’s legs. A securing strap is placed
on both upper legs or across the hips. Extremities are placed in neutral abduction with
adequate padding to prevent pressure injuries. The table is positioned with minimal
break to open the upper abdomen. Upper body heating blankets are often placed
to prevent hypothermia. The abdomen is prepped and draped in standard fashion.

Surgical Approach

The standard surgical approach to bariatric Roux-en-Y gastric bypass today is lapa-
roscopic, with primary open procedures being of historic interest only (Fig. 1). There
are reports of the robotic approach being safe and feasible.11

SURGICAL PROCEDURE
Trocar Placement

Accessing the abdominal cavity in the morbidly obese patient can be challenging.
Most bariatric surgeons use the established safe technique of placement of a
Fig. 1. Roux-en-Y gastric bypass.
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bladeless optical view trocar with direct visualization by a 0� laparoscope at Palmer’s
point, in favor of the periumbilical access location. Pneumoperitoneum is established
up to 18 mm Hg. A 30� laparoscope is used to perform a brief diagnostic laparoscopy
noting presence or absence of hiatal hernia, adhesive disease, or other abnormalities.
Abiding by minimally invasive surgical principles, the 4 remaining trocars are placed in
an arc pattern. Minor variations in trocar size and location are determined by patient
body habitus, surgical technique, and stapling device to be used.

Creation of the Gastric Pouch

The stomach is decompressed via placement of an orogastric tube, which is then
removed along with any esophageal devices. Routine standardized communication
with the anesthesia team should be established to ensure all tubes and devices are
removed before gastric transection. There are varying modalities for determining
pouch size, including placement of a sizing balloon, transection below the second
lesser curve vascular bundle, and most commonly measurement from the gastro-
esophageal junction.12 Regardless of technique, goal pouch size is 25 to 30 cm3.
The pouch vascular supply depends on the left gastric vessels. Depending on tech-
nique used, the pouch is created either vertically based on the lesser curvature, or
horizontally based on the greater curvature. In vertical construction, the stomach is
retracted caudally to expose the phrenoesophageal ligament and peritoneal reflection
at the angle of His. This is incised, exposing the left diaphragmatic crus. Dissection is
begun perigastric with sparing of the neurovascular bundle, or at the pars flacida with
division of the lesser omentum by an energy device or by a stapling device with but-
tressing material to prevent bleeding. Access to the lesser sac and posterior stomach
is obtained and the stomach is transected horizontally using a linear stapling device.
The posterior wall of the stomach is examined and any adhesive attachments are
divided. The fundus is retracted laterally to avoid redundancy, resulting in a large
pouch. A retracting device is passed posteriorly, medial to the short gastric vessels,
and deflected above the angle of His into the previously created space to allow for
passage of the stapling device. Linear stapling devices are sequentially fired vertically.
Care is taken to remain lateral to the esophageal fat pad to prevent esophageal tran-
section or narrowing.
If a circular stapling device used, the anvil must be placed within the gastric pouch

either transoral after pouch creation, or transgastric/abdominal before pouch comple-
tion. In transgastric/abdominal construction, the pouch can be created and the end
opened to accommodate the anvil and refashioned13 or, more commonly, a gastro-
tomy is made before pouch creation to allow passage of the anvil and the pouch is
created around the anvil.14

Construction of the Roux and Biliopancreatic Limbs

The patient is returned to the supine position to facilitate cephalad retraction of the
omentum and transverse colon to identify the ligament of Treitz. The ligament of Treitz
is confirmed by identification of the adjacent inferior mesenteric vein. The bowel is run
30 to 50 cm distal to the ligament of Treitz, and transected using a linear stapling de-
vice. The proximal transected bowel becomes the biliopancreatic limb, and the distal
bowel the Roux limb. The mesentery is further divided by use of an energy device or
linear stapling device with buttressing material to allow for further mobility of the Roux
limb and decreased tension on the gastrojejunostomy. The Roux limb is measured up
to 150 cm distally and aligned with the biliopancreatic limb for creation of the jejuno-
jenostomy. Prospective randomized controlled trials have shown no weight loss
benefit to longer Roux limbs in patients with a body mass index (BMI) of less than
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50 kg/m2 but improved control of diabetes mellitus type 2 and hyperlipidemia, and
greater weight loss in BMI greater than 50 kg/m2 is described.15–17

Creation of the Jejunojenostomy

The most common technique used for creation of the jejunojejunostomy anastomosis
is a single fire of a linear stapler passed through antimesenteric enterotomies created
on the parallel positioned biliopancreatic and Roux limbs with hand sewn closure of
the common enterotomy.12 Other techniques are the double staple, which uses a sta-
pled closure of the common enterotomy, and triple staple involving both proximal and
distal firing of the linear stapling device with stapled closure of the common enterot-
omy (Figs. 2–7). For stapled closure of the common enterotomy, sutures can be
placed to aid proper positioning within the stapler and full-thickness closure. The triple
staple technique was used to prevent stenosis or obstruction at the anastomosis
noted with the double staple technique18 and has been shown to be efficient and
safe.19,20 Completely hand sewn jejunojejunostomy is rarely performed.12 An antiob-
struction stitch, first described by Brolin,21 is placed between the stapled end of the
biliopancreatic limb and the adjacent limb, immediately distal to the anastomosis to
prevent the stapled closure of the enteroenterostomy from folding on itself, causing
pseudoobstruction. It is common to place a marking stitch and clips at the jejunoje-
nostomy for later radiographic identification. The mesenteric defect is then closed
with nonabsorbable suture in running or interrupted fashion.

Gastrojejunal Anastomosis

The most common configuration of the Roux limb is antecolic, antegastric.12 Retro-
colic orientation may reduce tension on the gastrojejunostomy anastomosis, but
has been associated with a significant increase in the internal hernia rate.22 A Penrose
drain placed on the Roux limb can aid in retrocolic passage. The transverse colon
mesentery, through which the Roux limb passes, is approximated using permanent
suture incorporating the Roux limb, ligament of Treitz, and mesentery to prevent her-
niation. In antecolic passage, right-sided orientation of the Roux limb in the
Fig. 2. A white 2.5-mm staple load is used to join together the two loops of bowel. (From
Zografakis JG, Frantzides CT. Laparoscopic Gastric Bypass with Roux-en-Y Gastrojejunos-
tomy. In: Frantzides CT, Carlson MA, editors. Atlas of Minimally Invasive Surgery. Philadel-
phia: Elsevier Saunders; 2009. p. 53–66; with permission.)



Fig. 3. Defect created after stapler removal. (From Zografakis JG, Frantzides CT. Laparo-
scopic Gastric Bypass with Roux-en-Y Gastrojejunostomy. In: Frantzides CT, Carlson MA, ed-
itors. Atlas of Minimally Invasive Surgery. Philadelphia: Elsevier Saunders; 2009. p. 53–66;
with permission.)

Fig. 4. Second 2.5-mm white staple load is used to create the opposing staple line for the
triple-stapling technique. (From Zografakis JG, Frantzides CT. Laparoscopic Gastric Bypass
with Roux-en-Y Gastrojejunostomy. In: Frantzides CT, Carlson MA, editors. Atlas of Mini-
mally Invasive Surgery. Philadelphia: Elsevier Saunders; 2009. p. 53–66; with permission.)
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Fig. 5. A curved dissector is used to position the open enterotomy for the third and final
firing of the linear stapler. (From Zografakis JG, Frantzides CT. Laparoscopic Gastric Bypass
with Roux-en-Y Gastrojejunostomy. In: Frantzides CT, Carlson MA, editors. Atlas of Mini-
mally Invasive Surgery. Philadelphia: Elsevier Saunders; 2009. p. 53–66; with permission.)

Fig. 6. A white 2.5-mm staple load is used to close the remaining enterotomy and restore
bowel continuity. (From Zografakis JG, Frantzides CT. Laparoscopic Gastric Bypass with
Roux-en-Y Gastrojejunostomy. In: Frantzides CT, Carlson MA, editors. Atlas of Minimally
Invasive Surgery. Philadelphia: Elsevier Saunders; 2009. p. 53–66; with permission.)
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Fig. 7. Perpendicular orientation of staple lines, and completed jejunojejunostomy utilizing
the Frantzides-Madan triple-stapling technique. (From Zografakis JG, Frantzides CT. Laparo-
scopic Gastric Bypass with Roux-en-Y Gastrojejunostomy. In: Frantzides CT, Carlson MA, ed-
itors. Atlas of Minimally Invasive Surgery. Philadelphia: Elsevier Saunders; 2009. p. 53–66;
with permission.)
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jejejunojenostomy has been associated with a decreased rate of internal herniation of
0.5%when compared with a left-sided orientation, 9.0%.23 If antecolic passage of the
Roux limb is planned, it is helpful to divide the omentum using an energy device allow-
ing the jejunojenunostomy to be brought anterior to the omentum to reduce tension on
the gastrojejunal anastomosis. There are 3 main techniques used to fashion the gas-
trojejunal anastomosis, including circular stapler, linear stapler, and hand sewing. The
most commonly used technique is the circular stapler.12,24 Variations in each tech-
nique exist, but the common sequence is described below.

Gastrojejunal Anastomosis: Transoral Circular Stapler Technique

Transoral placement of the anvil is achieved via slow passage of an attached orogas-
tric tube with direct laparoscopic visualization until the tip is oriented along the staple
line of the gastric pouch at the intended site of anastomosis (Video 1). A small gastro-
tomy is made using ultrasonic scalpel, hook scissors, or hook cautery device. It is
important to place the gastrotomy through the staple line to avoid creation of an
ischemic tissue island and prevent subsequent leak. The orogastric tube is advanced
out of the gastric pouch, grasped by a blunt instrument, and removed through a trocar
with minimal force in coordination with the team member assisting oral passage of the
attached anvil. Techniques that can facilitate passage of the anvil are deflation of
the endotracheal tube, head flexion, and orienting the smooth part of the anvil toward
the hard palate as the orogastric tube is removed from the abdomen pulling the anvil
into the gastric pouch. A gentle “corkscrew” motion is used to ensure the anvil does
not get caught on the patient’s teeth or interfere with the endotracheal tube.25 The
securing suture is cut, allowing the orogastric tube to be removed and leaving the anvil
in place within the gastric pouch, ready for anastomosis.
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The Roux limb is brought up to the gastric pouch and run back to the jejunoje-
nostomy to ensure proper mesenteric orientation and placement of the jejunoje-
junostomy anterior to the omentum. This maneuver also reduces tension on the
anastomosis. Other techniques used to further reduce tension on the gastrojejunos-
tomy are division of the small bowel mesentery, omental division, pouch mobilization,
creation of a vertical length pouch, and hitch suture placement at the gastrojejunal
anastomosis.
The port site is enlarged to accommodate the end-to-end anastomosis (EEA) sta-

pling device, which is fashioned with a dilating cone and sterile sleeve to decrease
trauma and minimize wound infection. The stapling device is then passed into the
abdominal cavity. The Roux limb staple line is opened to allow passage of the EEA sta-
pling device. The post is advanced through the antimesenteric side of the jejunum and
married to the anvil located in the gastric pouch (Fig. 8). The EEA device is closed and
deployed. The sterile sleeve is retracted over the end of the device and it is removed
from the abdomen. The anastomotic tissue rings are examined for completeness. The
anastomosis is completed with closure of the Roux limb with a linear stapling device
creating a very short blind or “candy cane” limb. The transected jejunum is placed into
a sterile bag and removed. A minimum of 2 absorbable hitch sutures are placed to
reinforce the anastomosis and minimize tension. An alternative to the end-to-side
gastrojejunostomy described is an end-to-end configuration in which the EEA device
is passed through a separate enterotomy created distally on the Roux limb, which is
closed later.26

Gastrojejunal Anastomosis: Linear Stapler Technique

Linear stapler is the secondmost common technique for creation of the gastrojejunos-
tomy (Fig. 9, Video 2).12,24 This technique eliminates the need for port site dilation and
Fig. 8. Circular stapler.



Fig. 9. Linear stapler.
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split leg positioning. It is also associated with decreased operative times and stricture
rates. The Roux limb is brought up to the gastric pouch as described previously. The
Roux limb is approximated to the end or side of the adjacent gastric pouch using inter-
rupted sutures. Enterotomies are created in the Roux limb and the gastric pouch to
accommodate a linear stapling device. The common channel enterotomy is closed us-
ing the linear stapler device or hand sewing. Hand sewn closure is commonly
completed in running fashion over a bougie, gastric lavage tube, or endoscope to pre-
vent stenosis.27,28 It is suggested that transverse closure of the common enterotomy,
when compared with longitudinal closure, reduces anastomotic stricture.27

Gastrojejunal Anastomosis: Hand Sewn Technique

In the hand sewn technique, the Roux limb is approximated to the end or side of the
gastric pouch using interrupted or running suture. Enterotomies are made on both the
gastric pouch and roux limb to allow for anastomosis. The anastomosis is constructed
in 2 layers, a running full-thickness absorbable suture and reinforcement anteriorly
with interrupted permanent seromuscular sutures. A 34F to 36F tube is passed
through the anastomosis before completion to prevent stenosis.

COMPLICATIONS

There are multiple complications associated with the LRYGB, including but not limited
to bleeding, infection, small bowel obstruction secondary to internal or port site herni-
ation, marginal ulceration, anastomotic leak, anastomotic stenosis or stricture, hypo-
pharyngeal or esophageal injury, omental torsion or necrosis, pulmonary embolus,
death, development of symptomatic cholelithiasis, inadequate weight loss, nutritional
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deficiencies, and symptomatic dumping syndrome. The incidence of specific compli-
cations can vary with the technique used.
Anastomotic leak is a dreaded complicationmost commonly occurring at the gastro-

jejunal anastomosis site.29 Rates of anastomotic leak are similar (0.1%–8.3%)16,30–33

regardless of the technique used, and significantly decreased in newer studies report-
ing only laparoscopic procedure rates (0%–3%).26,34–40 Several methods to decrease
leak have been attempted, including staple line oversewing, fibrin glue/sealant applica-
tion, and staple line reinforcements,41–45 but there is no prospective randomized
evidence to suggest any method is effective. Most bariatric surgeons use a form of
intraoperative leak testing that allows for immediate repair. Air insufflation via endo-
scope or orogastric tube and blue dye instillation are 2 commonly used techniques. If
a leak is found, it should be repaired and the leak test repeated.30 Routine drain place-
ment at the gastrojejunal anastomosis is debatedwith proponents noting ability to diag-
nosis and control leak,46,47 and opponents noting no benefit and potential increase in
leak rate.48,49

Anastomotic stricture/stenosis is a widely studied complication that can occur with
any gastrojejunostomy technique. Several large studies and 2 randomized control tri-
als have shown stricture rates for hand sewn, linear stapler, and circular stapler tech-
niques to be 4.1% to 7.7%, 0% to 10.1%, and 1.6% to 17.5%, respectively.26,50–58

Two metaanalyses of comparative studies between linear stapler and circular stapler
anastomoses have shown a statistically significant decreased risk of stricture associ-
ated with the linear technique.59,60 There are 2 circular stapler sizes, 21 and 25 mm,
which are associated with different diameters and cross-sectional areas, 12 and
113 mm versus 16 and 201 mm, respectively.57 Several small comparative studies
and 1 randomized control trial have noted an increased rate of symptomatic stenosis
associated with use of the 21-mm stapling device when compared with the 25-mm
device.61–64 In patients who develop symptomatic stenosis, there are no differences
in interval to stenosis (46–52 days) or number of interventions required between the
2 sizes.61,62 Endoscopic balloon dilation is safe and effective treatment, and in 82%
to 86% of patients only 1 dilation is required.62,65 One study has shown that circular
stapled anastomosis through the staple line versus the posterior gastric pouch de-
creases stenosis (0.8% vs 5.9%).40 One randomized controlled trial noted the use
of a circular stapler with a 3.5-mm staple height versus 4.8 mm also led to decreased
stenosis (3.9% vs 16.0%).52 Several studies have shown no difference in weight
loss associated with the different anastomotic techniques, regardless of stricture
occurence.36,38,50,60–62,66

Hypopharyngeal perforation and esophageal injury with transoral passage of the
anvil are exceedingly rare in the literature, but have been reported.14,67 The majority
of difficulty is associated with passage through the upper esophageal sphincter and
may be related to specific anvil characteristics.28,68 Pretilted anvils for ease of pas-
sage and prevention of injury are widely available. A corkscrew action used during
passage of the anvil and use of a 21-mm diameter stapler, versus the 25-mm stapler,
may also ease placement.25 Two large series specifically examining transoral passage
have reported no injuries.68,69

An increased rate of wound infection from 3.6% to 23% has been described with the
circular stapler technique, when compared with other techniques.70

Use of the circular stapling device requires port site dilation, resulting in trauma and
necrosis of subcutaneous fat, as well as passage of the stapling device through the
subcutaneous tissues, which can lead to the increased rate of infection. Methods
created to combat these issues, including use of a cone-shaped stapler introduction
device and sterile sleeve, preoperative chlorhexidine swish and swallow, wound
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irrigation, and loose wound closure with permanent monofilament suture, have
resulted in reduced infection rates of 1%.71,72

Postoperative bowel obstructions can occur secondary to internal hernias, port site
herniation, or pseudoobstruction of the biliopancreatic limb prevented by placement
of the Brolin antiobstruction stitch previously described.
There are 3 common sites of internal herniation: the classic mesojejunal site, trans-

mesocolic associated with retrocolic Roux limb passage, and in the potential space
between the Roux limb and the transverse mesocolon, also known as Petersen’s her-
nia. Closure of the mesenteric defect is routine for most surgeons performing gastric
bypass today. Nonclosure and loss of mesenteric fat owing to postoperative weight
loss73 can lead to mesojejunal herniation, the most common type.74 Internal hernias
are a significant cause of late complications (0.4%–14.4%),75 and the most frequent
cause of late small bowel obstruction after LRYGB.22,31,76 They often present with
vague symptoms and computed tomography scanning has low sensitivity for diag-
nosis, but may show the classic finding of a “swirl sign” in themesentery.74 This finding
can lead to delayed diagnosis, bowel strangulation, anastomotic dehiscence, gastric
remnant dilation, and death.77

Port site herniation, including Richter’s type hernia, can also present with vague
symptoms leading to delays in diagnosis, bowel necrosis, and death. The incidence
reported in most studies is less than 2%.78,79 A cumulative review counterintuitively
found a significantly increased incidence of herniation in LRYGB patients at sites
where closure was attempted, from 0.36% to 1.1%.78 The reason for this is unknown.
There is currently no evidence to support routine fascial closure, but closure should be
attempted at the umbilicus and at any enlarged or dilated sites, such as that created to
accommodate the circular stapler. This is usually accomplished with an 0-absorbable
suture and suture passing device under laparoscopic visualization.
IMMEDIATE POSTOPERATIVE CARE

Patients are transferred to the recovery area under observation of the operating sur-
geon and anesthesia team. Nursing staff should be trained in postoperative bariatric
care and recognition of potential postoperative complications. Patients remain nil
per os throughout postoperative day 0. Adequate hydration is ensured with intrave-
nous crystalloid and monitoring of urine outputs. Most patients can be transferred
to a surgical unit, but those with history of OSA, cardiac conditions, respiratory diffi-
culties, or complicated cases will require telemetry monitoring or rarely intensive care.
Immediate postoperative laboratory studies should include blood counts and

electrolyte levels, as well as a creatine phosphokinase level in any patient suffering
from super morbid obesity (BMI >50 kg/m3 or >400 lb) or with prolonged operating
room times. Creatine phosphokinase levels should be reevaluated on postoperative
day 1. Early identification of rhabdomyolysis allows for early intervention, decreasing
renal damage.80 Routine metabolic panels, magnesium level, and complete blood
counts are obtained daily, unless increased frequency is indicated. Blood glucose
level should be assessed immediately postoperatively and serially in all diabetic pa-
tients. Antidiabetic medications will require individualized adjustment postoperatively
with glucose management with a short-acting insulin analogue while inpatient.4

Pain management is most commonly achieved with intravenous opioids while nil per
os, with transition to oral opioids when diet is initiated and continuation of intravenous
form for breakthrough pain. Intravenous acetaminophen and ketorolac may be
considered in addition to narcotic management. Ice packs, abdominal binders, and
nerve blockades may also assist in achieving adequate pain control. Inadequate
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pain control can lead to patient dissatisfaction, tachycardia, shallow respirations,
immobility, increased complications, and increased duration of stay.
Aggressive postoperative pulmonary toilet can decrease complications and should

be initiated immediately upon arrival to the floor.81 This should include incentive
spirometer use, deep breathing, coughing, and evaluation by a respiratory therapist.
For patients diagnosed with OSA and preoperative use of continuous positive airway
pressure, continuous positive airway pressure should be ordered postoperatively and
the patient should bring their own mask to ensure proper fit.6 Continuous pulse oxim-
etry in OSA patients may reduce the risk of complications.82

The risk of venous thromboembolismandpulmonary embolus in average risk bariatric
patients is less than 1%,83–87 but risk continues for several weeks postoperatively88,89

and remains a leading cause of preventable postoperative death.90 Patients with a
BMI of greater than 55 kg/m2, immobility, venous stasis, pulmonary hypertension,
obesity hypoventilation syndrome, hypercoagulable state, and history of venous throm-
boembolism, characteristics ofmost bariatric patients, are at high risk for venous throm-
boembolism.91Mechanical prophylaxis in combinationwith early ambulation alonemay
be sufficient87,92 and is recommended for all patients.4,91 Most bariatric programs use
mechanical prophylaxis in combination with chemoprophylaxis initiated within 24 hours
of surgery.4,91 Based on available data, low-molecular-weight heparin is superior to
unfractionated heparin for chemoprophylaxis.84,91 Extended prophylaxis beyond the
hospitalization period may be considered in high-risk patients. Inferior vena cava filters
are associated with multiple complications, including death. Their use should only be
considered when potential benefits outweigh these risks and always in conjunction
with mechanical and chemoprophylaxis.4,91

Routine or selective upper gastrointestinal series soluble contrast study can be per-
formed to evaluate the integrity and patency of both the gastrojejunostomy and jeju-
nojejunostomy, identified by the surgically placed clips. Routine testing has been
associated with a positive and negative predictive value for suspected leak of 67%
and 99%, respectively,93 and may lead to findings other than leak or stricture, such
as dilation of the gastric remnant, trocar site hernia or internal hernia causing early
postoperative obstruction, which may change postoperative care.94 Despite these
findings, there is increasing evidence to support selective testing.95–98

Postoperatively, a bariatric clear liquid diet, consisting of sugar-free liquids with
minimal gastrointestinal residue and no carbonation or caffeine to avoid pouch irrita-
tion, is initiated. The use of straws is discouraged. Fluid intake recording is encour-
aged to ensure adequate hydration. Postoperative counseling on diet initiation and
advancement, adequate hydration, and vitamin and mineral supplementation by a
registered dietitian should be completed.4

Incisions and drains, when present, are examined daily while inpatient. Nursing staff
and patients are educated on signs of wound infection and drain care.
Patients are generally discharged postoperative day 1 to 3. Patients and caretakers

should be educated by the bariatric nurse case manager and registered dietitian on
dietary and activity restrictions, wound and drain care if applicable, signs and symp-
toms of complications including anastomotic leak and venous thromboembolism, and
home medications. They should be counseled on the avoidance of caffeine, nonste-
roidal antiinflammatory drugs, alcohol, and nicotine exposure. Comorbid conditions
may improve rapidly and patients are counseled to follow closely with their primary
care physicians.
Recently, emphasis has been placed on adherence to Enhanced Recovery After

Bariatric Surgery protocols. Enhanced Recovery After Bariatric Surgery interventions
include shortened preoperative fasts, intraoperative humidification, early mobilization
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and feeding, avoidance of fluid overload, incentive spirometry, and use of prokinetics
and laxatives. Short-term studies show Enhanced Recovery After Bariatric Surgery
protocol adherence to be feasible and safe, and results in shortened duration of hos-
pital stay and low 30-day readmission rates.99

LONG-TERM CARE AND FOLLOW-UP

The first patient follow-up is usually at 5 to 7 days postoperatively, which allows for drain
removal if applicable; assessment of wounds, medications, and overall condition; and
reinforcement of dietary progression, vitamin supplementation, and activity restrictions.
Dietary progression generally proceeds frombariatric clear liquids to full liquids, pureed,
and finally regular maintenance. Concentrated carbohydrates are eliminated to prevent
dumping. Dietary protein intake should be 1.5 g/kg ideal body weight per day. Vitamin
supplementation includesmultivitamins plus minerals, calcium and vitamin D, thiamine,
folic acid, iron, zinc, selenium, and copper as needed tomaintain normal levels. Subse-
quent follow-up appointments should be scheduled at 1, 3, 6, and 12 months post-
operatively and include weight loss and exercise monitoring, dietitian counseling/
supplementation monitoring, evaluation of the need for support group participation or
psychiatric follow-up, review of medications and comorbid conditions, and laboratory
testing. Exercise is encouraged at 4 weeks postoperatively and should include aerobic
activity and strength training 2 to 3 timesperweek.100 It is currently recommended that a
compete blood count and iron be checked at each visit, vitamin B12 every 3 to 6months,
lipids every 6 to 12months, andcalcium, folic acid, vitaminD, and intact parathyroid hor-
mone be checked regularly. A 24-hour urinary calcium excretion test should be consid-
ered at 6 months. Copper, zinc, selenium, and thiamine levels should be checked if
indicated clinically. Patients should be referred for bone density testing at 2 years post-
operatively. Referral for body contouring surgery should be offered.4

Rapid weight loss after a gastric bypass procedure may lead to symptomatic gall-
stone formation that may require surgical intervention in 7% to 41% of patients.101–103

This incidence may be reduced to 2% with the use of ursodiol 600 mg daily for
6 months postoperatively.104 Marginal ulceration occurs with an incidence of 1% to
16%105 and is more common in patients with H pylori infection.106 The incidence is
significantly reduced with prophylactic proton pump inhibitor therapy105–108 with a
suggested duration of 90 days108 and preoperative H pylori eradication.

CLINICAL RESULTS IN THE LITERATURE

LRYGB performed at specialty centers by fellowship-trained bariatric surgeons has
excellent outcomes with short durations of hospital stay and low readmission rates.
The 30-day mortality rate is 0.3% and major complication rate is 4.3%.109 The LRYGB
is highly effective with regards to excess weight loss when compared with other
contemporary procedures.110,111 The average excess weight loss following LRYGB is
56%to66%with averagemaintenanceof 50%excessweight lossat 5 years.112Morbid
obesity increases the risk of premature death113,114 and the risk of morbid obesity
outweighs the risks of bariatric surgery.115,116 Furthermore, several studies show
improvement in life expectancy after bariatric surgery.115,117–119 Several randomized
control trials, metaanalyses, and outcomes studies have shown improvement or reso-
lution in type 2 diabetes, hypertension, hyperlipidemia, and OSA, as well as improved
outcomes when compared with medical interventions.110–112,119–122 Bariatric surgery,
including LRYGB, is also associated with improvement of obesity-related cardiac
dysfunction,123 polycystic ovarian syndrome and resolution of associated infertility,124

gastroesophageal refluxdisease, andosteoarthritis.Outcomesare improvedat centers
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with comprehensive programs including bariatricians, dietitians, psychologists, and
bariatric nurse case managers, which facilitates long-term follow-up and support.

SUMMARY

The LRYGB is the gold standard metabolic/bariatric procedure used today to combat
the growing morbid obesity epidemic. This procedure is highly effective at reducing
excess body weight and has substantial efficacy against the multiple comorbid
conditions associated with obesity. There are varying techniques for procedure per-
formance, as described. The most common technique today is a circular stapled gas-
trojejunal anastomosis with antecolic Roux limb and stapled jejunojenostomy with
hand sewn common enterotomy closure. Complications are associated to varying de-
grees with technique used. It is important to be aware of these complications and be
prepared for expeditious management. Regardless of the technique used, the LRYGB
performed at specialty centers by fellowship trained surgeons with adherence to
evidence-based care protocols for perioperative care has excellent outcomes.

SUPPLEMENTARY DATA

Supplementary data related to this article can be found at http://dx.doi.org/10.1016/j.
suc.2016.03.003.

REFERENCES

1. Mason E, Ito C. Gastric bypass in obesity. Surg Clin North Am 1967;47(6):
1345–51.

2. Griffen W Jr, Young V, Stevenson C. A prospective comparison of gastric and
jejunoileal bypass procedures for morbid obesity. Ann Surg 1977;186(4):500–9.

3. Wittgrove AC, Clark GW, Tremblay LJ. Laparoscopic gastric bypass, Roux-en-Y:
preliminary report of five cases. Obes Surg 1994;4:353–7.

4. Mechanick JI, Youdim A, Jones DB, et al. Clinical practice guidelines for the
perioperative nutritional, metabolic, and nonsurgical support of the bariatric sur-
gery patient – 2013 update: cosponsored by American Association of Clinical
Endocrinologists, The Obesity Society, and American Society for Metabolic
and Bariatric Surgery. Surg Obes Relat Dis 2013;9:159–91.

5. Wudel LJ Jr. Prevention of gallstone formation in morbidly obese patients under-
going rapid weight loss: results of a randomized controlled pilot study. J Surg
Res 2002;102(1):50–6.

6. ASMBS Clinical Issues Committee. Peri-operative management of obstructive
sleep apnea. Surg Obes Relat Dis 2012;8:27–32.

7. Nougou A, Suter M. Almost routine prophylactic cholecystectomy during laparo-
scopic gastric bypass is safe. Obes Surg 2008;18(5):535–9.

8. Sreenarasimhaiah J. Prevention or surgical treatment of gallstones in patients
undergoing gastric bypass surgery for obesity. Curr Treat Options Gastroenterol
2004;7(2):99–104.

9. Fobi M, Lee H, Igwe D, et al. Prophylactic cholecystectomy with gastric bypass
operation: incidence of gallbladder disease. Obes Surg 2002;12(3):350–3.

10. Hamad GG, Ikramuddin S, Gourash WF, et al. Elective cholecystectomy during
laparoscopic Roux-en-Y gastric bypass: is it worth the wait? Obes Surg 2003;
13(1):76–81.

http://dx.doi.org/10.1016/j.suc.2016.03.003
http://dx.doi.org/10.1016/j.suc.2016.03.003
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref1
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref1
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref2
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref2
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref3
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref3
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref4
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref4
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref4
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref4
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref4
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref5
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref5
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref5
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref6
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref6
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref7
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref7
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref8
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref8
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref8
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref9
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref9
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref10
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref10
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref10


Berbiglia et al788
11. Sanchez BR, Mohr CJ, Morton JM, et al. Comparison of totally robotic laparo-
scopic Roux-en-Y gastric bypass and traditional laparoscopic Roux-en-Y
gastric bypass. Surg Obes Relat Dis 2005;1(6):549–54.

12. Madan AK, Harper JL, Tichansky DS. Techniques of laparoscopic gastric
bypass: on-line survey of American Society for Bariatric Surgery practicing sur-
geons. Surg Obes Relat Dis 2008;4:166–73.

13. Teixeira JA, Borno FJ, Thomas TA, et al. An alternative technique for creating the
gastrojejunostomy in laparoscopic Roux-en-Y gastric bypass: experience with
28 consecutive patients. Obes Surg 2000;10:240–4.

14. Scott DJ, Provost DA, Jones DB. Laparoscopic Roux-en-Y gastric bypass:
transoral or transgastric anvil placement? Obes Surg 2000;10:361–5.

15. Choban PS, Flancbaum L. The effect of Roux limb lengths on outcome after
Roux-en-Y gastric bypass: a prospective randomized clinical trial. Obes Surg
2002;12:540–5.

16. Inabet WB, Quinn T, Gagner M, et al. Laparoscopic Roux-en-Y gastric bypass in
patients with BMI <50: a prospective randomized trial comparing short and long
limb lengths. Obes Surg 2005;15:51–7.

17. Pinheiro JS, Schiavon CA, Pereira PB, et al. Long-long limb Roux-en-Y gastric
bypass is more efficacious in treatment of type 2 diabetes and lipid disorders
in super-obese patients. Surg Obes Relat Dis 2008;4:521–5.

18. Nguyen NT, Neuhaus AM, Furdui GG, et al. A prospective evaluation of intracor-
poreal laparoscopic small bowel anastomosis during gastric bypass. Obes
Surg 2001;11(2):196–9.

19. Franzides CT, Zeni TM, Madan AK, et al. Laparoscopic Roux-en-Y gastric bypass
utilizing the triple stapling technique. JSLS 2006;10:176–9.

20. Madan AK, Frantzides CT. Triple staple technique of jejunostomy for laparo-
scopic gastric bypass. Arch Surg 2003;138:1029–32.

21. Brolin RE. The anti-obstruction stitch in stapled Roux-en-Y enteroenterostomy.
Am J Surg 1995;169:355–7.

22. Rondelli F, Bugiantella W, Desio M, et al. Antecolic or retrocolic alimentary limb
in laparoscopic Roux-en-Y gastric bypass? A meta-analysis. Obes Surg 2016;
26(1):182–95.

23. Quebbemann BB, Dallal RM. The orientation of the antecolic Roux limb mark-
edly affects the incidence of internal hernias after laparoscopic gastric bypass.
Obes Surg 2005;15(6):766–70.

24. Finks JF, Carlin A, Share D, et al. Effect of surgical techniques on clinical out-
comes after laparoscopic gastric bypass – results from the Michigan Bariatric
Surgery Collaborative. Surg Obes Relat Dis 2011;7:284–9.

25. Davis R, Davis GP. Ensuring safe passage of the OrVil anvil utilizing a corkscrew
maneuver. Surg Obes Relat Dis 2013;9:329–30.

26. Wittgrove AC, Clark GW. Laparoscopic gastric bypass, Roux-en-Y – 500 pa-
tients: technique and results, with 3-60 month follow up. Obes Surg 2000;10:
233–9.

27. Mueller CL, Jackson TD, Swanson T, et al. Linear-stapled gastrojejunostomy with
transverse hand-sewn enterotomy closure significantly reduces strictures for
laparoscopic Roux-en-Y gastric bypass. Obes Surg 2013;23:1302–8.

28. Brethauer SA, Schauer PR, Schirmer BD. Minimally invasive bariatric surgery.
2nd edition. New York: Springer; 2015. p. 232–44.

29. Csendes A, Burgos AM, Braghetto I. Classification and management of leaks
after gastric bypass for patients with morbid obesity: a prospective study of
60 patients. Obes Surg 2012;22(6):855–62.

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref11
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref11
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref11
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref12
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref12
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref12
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref13
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref13
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref13
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref14
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref14
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref15
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref15
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref15
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref16
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref16
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref16
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref17
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref17
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref17
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref18
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref18
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref18
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref19
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref19
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref20
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref20
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref21
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref21
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref22
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref22
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref22
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref23
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref23
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref23
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref24
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref24
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref24
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref25
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref25
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref26
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref26
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref26
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref27
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref27
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref27
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref28
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref28
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref29
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref29
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref29


Laparoscopic Roux-en-Y Gastric Bypass 789
30. Kim J, Azagury D, Eisenberg D, et al. ASMBS position statement on prevention,
detection and treatment of gastrointestinal leak after gastric bypass and sleeve
gastrectomy, including the roles of imaging, surgical exploration, and nonoper-
ative management. Surg Obes Relat Dis 2015;11:739–48.

31. Podnos YD, Jimenez JC, Wilson SE, et al. Complications after laparoscopic
gastric bypass. A review of 3464 cases. Arch Surg 2003;138(9):957–61.

32. Gonzalez R, Sarr MG, Smith CD, et al. Diagnosis and contemporary manage-
ment of anastomotic leaks after gastric bypass for obesity. J Am Coll Surg
2007;204(1):47–55.

33. Champion JK, Williams MD. Prospective randomized comparison of linear sta-
plers during laparoscopic Roux-en-Y gastric bypass. Obes Surg 2003;13(6):
855–9.

34. Hutter MM, Schirmer BD, Jones DB, et al. First report from the American College
of Surgeons Bariatric Surgery Center Network: laparoscopic sleeve gastrectomy
has morbidity and effectiveness positioned between the band and the bypass.
Ann Surg 2011;254(3):410–20.

35. Murr MM, Gallagher SF. Technical considerations for transabdominal loading of
the circular stapler in laparoscopic Roux-en-Y gastric bypass. Am J Surg 2003;
185:585–8.

36. Lois AW, Frelich MJ, Goldblatt MI, et al. Gastrojejunostomy technique and anas-
tomotic complications in laparoscopic gastric bypass. Surg Obes Relat Dis
2015;11:808–13.

37. Gonzalez R, Lin E, Venkatesh KR, et al. Gastrojejunostomy during laparoscopic
gastric bypass, analysis of three techniques. Arch Surg 2003;138:181–4.

38. Edholm D, Sundbom M. Comparison between circular and linear stapled gas-
trojejunostomy in laparoscopic Roux-en-Y gastric bypass – a cohort from the
Scandinavian obesity registry. Surg Obes Relat Dis 2015;11(6):1233–6.

39. Stroh CE, Nesterov G, Weiner R, et al. Circular versus linear versus hand-sewn
gastrojejunostomy in Roux-en-Y gastric bypass influence on weight loss and
amelioration of comorbidities: data analysis from the quality assurance study
of the surgical treatment of obesity in Germany. Front Surg 2014;1(23):1–5.

40. Suter M, Donadini A, Calmes JM, et al. Improved surgical technique for laparo-
scopic Roux-en-Y gastric bypass reduces complications at the gastrojejunos-
tomy. Obes Surg 2010;20:841–5.

41. Silecchia G, Boru CE, Mouiel J, et al. Clinical evaluation of fibrin glue in the
prevention of anastomosis leak and internal hernia after laparoscopic gastric
bypass: preliminary results of a prospective randomized trial. Obes Surg
2006;16:125–31.

42. Miller KA, Pump A. Use of bioabsorbable staple reinforcement material in
gastric bypass: a prospective randomized clinical trial. Surg Obes Relat Dis
2007;3(4):417–21.

43. Shikora SA. The use of staple-line reinforcement during laparoscopic gastric
bypass. Obes Surg 2004;14(10):1313–20.

44. Sapala JA, Wood MH, Schuhknecht MP. Anastomotic leak prophylaxis using a
vapor-heated fibrin sealant: report on 738 gastric bypass patients. Obes Surg
2004;14(1):35–42.

45. Nandakumar G, Richards BG, Trencheva K, et al. Surgical adhesive increases
burst pressure and seals leaks in stapled gastrojejunostomy. Surg Obes Relat
Dis 2010;6(5):498–501.

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref30
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref30
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref30
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref30
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref31
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref31
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref32
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref32
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref32
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref33
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref33
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref33
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref34
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref34
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref34
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref34
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref35
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref35
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref35
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref36
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref36
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref36
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref37
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref37
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref38
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref38
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref38
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref39
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref39
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref39
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref39
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref40
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref40
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref40
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref41
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref41
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref41
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref41
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref42
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref42
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref42
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref43
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref43
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref44
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref44
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref44
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref45
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref45
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref45


Berbiglia et al790
46. Chousleb E, Szomstein S, Podkameni D, et al. Routine abdominal drains after
laparoscopic Roux-en-Y gastric bypass: a retrospective review of 593 patients.
Obes Surg 2004;14(9):1203–7.

47. Liscia G, Scaringi S, Facchiano E, et al. The role of drainage after Roux-en-Y
gastric bypass for morbid obesity: a systematic review. Surg Obes Relat Dis
2014;10(1):171–6.

48. Dallal RM, Bailey L, Nahmais N. Back to basics – clinical diagnosis in bariatric
surgery. Routine drains and upper GI series are unnecessary. Surg Endosc
2007;21(12):2268–71.

49. Kavuturu S, Rogers AM, Haluck RS. Routine drain placement in Roux-en-Y
gastric bypass: an expanded retrospective comparative study of 755 patients
and review of the literature. Obes Surg 2012;22(1):177–81.

50. Awad S, Aguilo R, Agrawal S, et al. Outcomes of linear-stapled versus hand-
sewn gastrojejunal anastomosis in laparoscopic Roux-en-Y gastric bypass.
Surg Endosc 2015;29:2278–83.

51. Leyba JL, Llopis SN, Isaac J, et al. Laparoscopic gastric bypass for morbid
obesity – a randomized controlled trial comparing two gastrojejunal anasto-
mosis techniques. JSLS 2008;12(4):385–8.

52. Nguyen NT, Dakin G, Needleman B, et al. Effect of staple height on gastojeju-
nostomy during laparoscopic gastric bypass: a multicenter prospective ran-
domized trial. Surg Obes Relat Dis 2010;6:477–84.

53. Schauer PR, Ikramuddin S, Gourash W, et al. Outcomes after laparoscopic
Roux-en-Y gastric bypass for morbid obesity. Ann Surg 2000;232:515–29.

54. Higa K, Ho T, Boone K. Laparoscopic Roux-en-Y gastric bypass; technique and
3-year follow up. J Laparoendosc Adv Surg Tech A 2001;11:377–82.

55. Wittgrove AC, Endres JE, Davis M, et al. Perioperative complications in single
surgeon’s experience with 1,000 consecutive laparoscopic Roux-en-Y gastric
bypass operations for morbid obesity. Obes Surg 2002;12:457–8.

56. DeMaria EJ, Surgerman HJ, Kellum JM, et al. Results of 281 consecutive total
laparoscopic Roux-en-Y gastric bypass in morbid obesity. Ann Surg 2002;
235:640–7.

57. Carrodeguas L, Szomstein S, Zundel N, et al. Gastrojejunal anastomotic stric-
tures following laparoscopic Roux-en-Y gastric bypass surgery: analysis of
1291 patients. Surg Obes Relat Dis 2006;2(2):92–7.

58. Kravetz AJ, Reddy S, Murtaza G, et al. A comparative study of handsewn versus
stapled gastrojejunal anastomosis in laparoscopic Roux-en-Y gastric bypass.
Surg Endosc 2011;25(4):1287–92.

59. Penna M, Markar SR, Venkat-Raman V, et al. Linear-stapled versus circular-
stapled laparoscopic gastrojejunal anastomosis in morbid obesity: meta-anal-
ysis. Surg Laparosc Endosc Percutan Tech 2012;22(2):95–101.

60. Giordano S, Salminen P, Biancari F, et al. Linear stapler technique may be safer
than circular in gastrojejunal anastomosis for laparoscopic Roux-en-Y gastric
bypass: a meta-analysis of comparative studies. Obes Surg 2011;21:1958–64.

61. Markar SR, Penna M, Venkat-Ramen V, et al. Influence of circular stapler diam-
eter on postoperative stenosis after laparoscopic gastrojejunal anastomosis in
morbid obesity. Surg Obes Relat Dis 2012;8:230–5.

62. Nguyen NT, Stevens CM, Wolfe BM. Incidence and outcome of anastomotic
stricture after laparoscopic gastric bypass. J Gastrointest Surg 2003;7(8):
997–1003.

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref46
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref46
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref46
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref47
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref47
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref47
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref48
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref48
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref48
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref49
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref49
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref49
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref50
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref50
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref50
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref51
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref51
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref51
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref52
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref52
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref52
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref53
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref53
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref54
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref54
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref55
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref55
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref55
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref56
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref56
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref56
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref57
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref57
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref57
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref58
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref58
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref58
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref59
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref59
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref59
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref60
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref60
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref60
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref61
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref61
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref61
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref62
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref62
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref62


Laparoscopic Roux-en-Y Gastric Bypass 791
63. Baccaro LM, Vunnamadala K, Sakharpe A, et al. Stricture rate after laparo-
scopic Roux-en-Y gastric bypass with a 21-mm circular stapler versus a
25-mm linear stapler. Bariatr Surg Pract Patient Care 2015;10(1):33–7.

64. Fisher BL, Atkinson JD, Cottam D. Incidence of gastroenterostomy stenosis in
laparoscopic Roux-en-Y gastric bypass using 21- or 25-mm circular stapler: a
randomized prospective blinded study. Surg Obes Relat Dis 2007;3(2):176–9.

65. Alasfar F, Sabnis AA, Liu RC, et al. Stricture rate after laparoscopic Roux-en-Y
gastric bypass with a 21-mm circular stapler: the Cleveland Clinic experience.
Med Princ Pract 2009;18:364–7.

66. Cottam D, Fisher B, Sridhar V, et al. The effect of stoma size on weight loss after
laparoscopic gastric bypass surgery: results of a blinded randomized controlled
trial. Obes Surg 2009;19:13–7.

67. Nguyen NT, Wolfe BM. Hypopharyngeal perforation during laparoscopic Roux-
en-Y gastric bypass. Obes Surg 2000;10(1):64–7.

68. Wittgrove AC, Clark GW. Laparoscopic gastric bypass: endostapler transoral or
transabdominal anvil placement. Obes Surg 2000;10:376.

69. Wittgrove AC, Clark GW. Combined laparoscopic/endoscopic anvil placement
for the performance of the gastroenterostomy. Obes Surg 2001;11:565–9.

70. Scandinavian Obesity Surgery Registry (SOReg). Annual report 2012. Available
at: http://www.ucr.uu.se/soreg/.

71. Alasfar F, Sabnis A, Liu R, et al. Reduction of circular stapler-related in patients
undergoing laparoscopic Roux-en-Y gastric bypass, the Cleveland Clinic tech-
nique. Obes Surg 2010;20(2):168–72.

72. MullerMK,Wildi S, Clavien PA, et al. Newdevice for the introduction of circular sta-
pler in laparoscopic gastric bypass surgery. Obes Surg 2006;16(12):1559–62.

73. Garrard CL, Clements RH, Nanney L, et al. Adhesion formation is reduced after
laparoscopic surgery. Surg Endosc 1999;13(1):10–3.

74. Kawkabani MA, Denys A, Paroz A, et al. The four different types of internal
hernia occurring after laparoscopic Roux-en-Y gastric bypass performed for
morbid obesity: are there any multidetector computed tomography (MDCT)
features permitting their distinction? Obes Surg 2011;21:506–16.

75. Delko T, Kraljevic M, Kostler T, et al. Primary non-closure of the mesenteric de-
fects in laparoscopic Roux-en-Y gastric bypass: reoperations and intraoperative
findings in 146 patients. Surg Endosc 2015. [Epub ahead of print].

76. Gunabushamam G, Shankar S, Czerniach DR, et al. Small bowel obstruction
after laparoscopic Roux-en-Y gastric bypass surgery. J Comput Assist Tomogr
2009;33:369–75.

77. Higa KD, Ho T, Boone KB. Internal hernias after laparoscopic Roux-en-Y gastric
bypass: incidence, treatment and prevention. Obes Surg 2003;13(3):350–4.

78. Phillips E, Santos D, Towfigh S. Working port site hernias: to close or not to
close? Does it matter in the obese? Bariatric Times 2011;8(6):24–30.

79. Lancaster RT, Hutter MM. Bands and bypasses: 30-day morbidity and mortality
of bariatric surgical procedures as assessed by prospective, multi-center, risk-
adjusted ACS-NSQIP data. Surg Endosc 2008;22:2554–63.

80. Chakravartty S, Sarma DR, Patel AG. Rhabdomyolysis in bariatric surgery: a
systematic review. Obes Surg 2013;23(8):1333–40.

81. Cassidy MR, Rosenkranz P, McCabe K, et al. I COUGH: reducing postoperative
pulmonary complications with a multidisciplinary patient care program. JAMA
Surg 2013;148(8):740–5.

82. Gross JB, Bachenberg KL, Benumof JL, et al. Practice guidelines for the periop-
erative management of patients with obstructive sleep apnea: a report by the

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref63
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref63
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref63
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref64
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref64
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref64
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref65
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref65
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref65
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref66
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref66
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref66
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref67
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref67
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref68
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref68
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref69
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref69
http://www.ucr.uu.se/soreg/
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref71
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref71
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref71
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref72
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref72
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref73
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref73
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref74
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref74
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref74
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref74
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref75
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref75
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref75
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref76
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref76
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref76
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref77
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref77
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref78
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref78
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref79
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref79
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref79
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref80
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref80
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref81
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref81
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref81
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref82
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref82


Berbiglia et al792
American society of anesthesiologists task force on perioperative management
of patients with obstructive sleep apnea. Anesthesiology 2006;104:1081–93.

83. Becattini C, Agnelli G, Manina G, et al. Venous thromboembolism after laparo-
scopic bariatric surgery for morbid obesity: clinical burden and prevention.
Surg Obes Relat Dis 2012;8:108–15.

84. Birkmeyer NJ, Finks JF, Carlin AM, et al. Comparative effectiveness of unfractio-
nated and low-molecular-weight heparin for prevention of venous thromboem-
bolism following bariatric surgery. Arch Surg 2012;147:994–8.

85. Finks JF, English WJ, Carlin AM, et al. Predicting risk for venous thromboembo-
lism with bariatric surgery: results from the Michigan Bariatric Surgery Collabo-
rative. Ann Surg 2012;255:1100–4.

86. Flum DR, Belle SH, King WC, et al. Perioperative safety in the longitudinal
assessment of bariatric surgery. N Engl J Med 2009;361:445–54.

87. Clements RH, Yellumahanthi K, Ballem N, et al. Pharmacologic prophylaxis
against venous thromboembolic complications is not mandatory for all laparo-
scopic Roux-en-Y gastric bypass procedures. J Am Coll Surg 2009;208:917–21.

88. Huber O, Bounameaux H, Borst F, et al. Postoperative pulmonary embolism after
hospital discharge: an underestimated risk. Arch Surg 1992;127:310–3.

89. Steele KE, Schweitzer MA, Prokopowicz G, et al. The long-term risk of venous
thromboembolism following bariatric surgery. Obes Surg 2011;21:1371–6.

90. Sapala JA, Wood MH, Schuhknecht MP, et al. Fatal pulmonary embolism after
bariatric operations for morbid obesity: a 24-year retrospective analysis. Obes
Surg 2003;13:819–25.

91. The ASMBS Clinical Issues Committee. ASMBS updated position statement on
prophylactic measures to reduce the risk of venous thromboembolism in bariat-
ric surgery patients. Surg Obes Relat Dis 2013;9:493–7.

92. Frantzides CT, Welle SN, Ruff TM, et al. Routine anticoagulation for venous throm-
boembolism prevention following laparoscopic gastric bypass. JSLS 2012;16:
33–7.

93. Madan AK, Stoecklein HH, Ternovits CA, et al. Predictive value of upper gastro-
intestinal studies versus clinical signs for gastrointestinal leaks after laparo-
scopic gastric bypass. Surg Endosc 2007;21:194–6.

94. Raman R, Raman B, Raman P, et al. Abnormal findings on routine upper GI se-
ries following laparoscopic Roux-en-Y gastric bypass. Obes Surg 2007;17(3):
311–6.

95. Kolakowski S, Kirkland ML, Schuricht AL. Routine postoperative upper gastro-
intestinal series after Roux-en-Y gastric bypass: determination of whether it is
necessary. Arch Surg 2007;142(10):930–4.

96. Lee SD, Khouzam MN, Kellum JM, et al. Selective, versus routine, upper gastro-
intestinal series leads to equal morbidity and reduced hospital stay in laparo-
scopic gastric bypass patients. Surg Obes Relat Dis 2007;3(4):413–6.

97. Doraiswamy A, Rasmussen JJ, Pierce J, et al. The utility of routine postoperative
upper GI series following laparoscopic gastric bypass. Surg Endosc 2007;
21(12):2159–62.

98. Brockmeyer JR, Simon TE, Jacob RK, et al. Upper gastrointestinal swallow
study following bariatric surgery: institutional review and review of the literature.
Obes Surg 2012;22:1039–43.

99. Awad S, Carter S, Purkayastha S, et al. Enhanced recovery after bariatric sur-
gery (ERABS): clinical outcomes from a tertiary referral bariatric centre. Obes
Surg 2014;24(5):753–8.

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref82
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref82
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref83
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref83
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref83
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref84
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref84
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref84
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref85
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref85
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref85
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref86
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref86
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref87
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref87
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref87
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref88
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref88
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref89
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref89
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref90
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref90
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref90
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref91
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref91
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref91
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref92
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref92
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref92
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref93
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref93
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref93
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref94
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref94
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref94
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref95
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref95
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref95
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref96
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref96
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref96
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref97
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref97
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref97
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref98
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref98
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref98
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref99
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref99
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref99


Laparoscopic Roux-en-Y Gastric Bypass 793
100. Pollock ML, Gaesser GA, Butcher JD, et al. ACSM position stand: the recom-
mended quantity and quality of exercise for developing and maintaining cardio-
respiratory and muscular fitness, and flexibility in healthy adults. Med Sci Sports
Exerc 1998;30(6):975–91.

101. Villegas L, Schneider B, Provost D, et al. Is routine cholecystectomy required
during laparoscopic gastric bypass? Obes Surg 2004;14:206–11.

102. Shiffman ML, Sugerman HJ, Kellum JM, et al. Gallstone formation after rapid
weight loss: a prospective study in patients undergoing gastric bypass surgery
for treatment of morbid obesity. Am J Gastroenterol 1991;86(8):1000–5.

103. Portenier DD, Grant JP, Blackwood HS, et al. Expectant management of the
asymptomatic gallbladder at Roux-en-Y gastric bypass. Surg Obes Relat Dis
2007;3(4):476–9.

104. Sugerman HJ, Brewer WH, Shiffman ML, et al. A multicenter, placebo-controlled,
randomized, double-blind, prospective trial of prophylactic ursodiol for the pre-
vention of gallstone formation following gastric-bypass-induced rapid weight
loss. Am J Surg 1995;169(1):91–6.

105. Ying VW, Kim SH, Khan KJ, et al. Prophylactic PPI help reduce marginal ulcers
after gastric bypass surgery: a systematic review and meta-analysis of cohort
studies. Surg Endosc 2015;29(5):1018–23.

106. D’Hondt MA, Pottel H, Devriendt D, et al. Can a short course of prophylactic low-
dose proton pump inhibitor therapy prevent stomal ulceration after laparoscopic
Roux-en-Y gastric bypass? Obes Surg 2010;20(5):595–9.

107. Coblijn UK, Lagarde SM, de Castro SM, et al. The influence of prophylactic
proton pump inhibitor treatment on the development of marginal ulceration in
Roux-en-Y gastric bypass patients: a historic cohort study. Surg Obes Relat
Dis 2016;12(2):246–52.

108. Kang X, Zurita-Macias-Valadez L, Hong D, et al. A comparison of 30 versus
90 day proton pump inhibitor therapy in prevention of marginal ulcers after lapa-
roscopic Roux-en-Y gastric bypass. Surg Obes Relat Dis 2015. [Epub ahead of
print].

109. The Longitudinal Assessment of Bariatric Surgery (LABS) Consortium, Flum DR,
Belle SH, et al. Perioperative safety in the longitudinal assessment of bariatric
surgery. JAMA 2009;361(5):445–54.

110. Schauer PR, Bhatt DL, Kirwan JP, et al. Bariatric surgery versus intensive med-
ical therapy for diabetes – 3-year outcomes. N Engl J Med 2014;370(21):
2002–13.

111. Mingrone MD, Panunzi S, DeGaetano A, et al. Bariatric surgery versus conven-
tional medical therapy for type 2 diabetes. N Engl J Med 2012;366(17):1577–85.

112. Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery: a systematic review
and meta-analysis. JAMA 2004;292(14):1724–37.

113. U.S. Department of Health and Human Services Office of the Surgeon General.
Overweight and obesity: health and consequences. 2007. Available at: http://
www.surgeongeneral.gov/topics/obesity/calltoaction/fact_consequences.htm.
Accessed December 2015.

114. Abdullah A, Wolfe R, Stoelwinder JU, et al. The number of years lived with
obesity and the risk of all-cause and cause-specific mortality. Int J Epidemiol
2011;1:1–12.

115. Christou NV, Sampalis JS, Liberman M, et al. Surgery decreases long-term mor-
tality, morbidity, and health care use in morbidly obese patients. Ann Surg 2004;
240(3):416–23.

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref100
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref100
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref100
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref100
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref101
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref101
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref102
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref102
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref102
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref103
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref103
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref103
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref104
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref104
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref104
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref104
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref105
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref105
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref105
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref106
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref106
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref106
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref107
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref107
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref107
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref107
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref108
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref108
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref108
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref108
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref109
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref109
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref109
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref110
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref110
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref110
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref111
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref111
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref112
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref112
http://www.surgeongeneral.gov/topics/obesity/calltoaction/fact_consequences.htm
http://www.surgeongeneral.gov/topics/obesity/calltoaction/fact_consequences.htm
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref114
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref114
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref114
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref115
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref115
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref115


Berbiglia et al794
116. Schauer DP, Arterburn DE, Livingston EH, et al. Decision modeling to estimate
the impact of gastric bypass surgery on life expectancy for the treatment of
morbid obesity. Arch Surg 2010;145(1):57–62.

117. Sjostrom L, Narbro K, Sjostrom D, et al. Effects of bariatric surgery on mortality
in Swedish obese subjects. N Engl J Med 2007;357:741–52.

118. Adams TD, Gress RE, Smith SC, et al. Long-term mortality after gastric bypass
surgery. N Engl J Med 2007;357:753–61.

119. Ikramuddin S, Korner J, Lee WJ, et al. Roux-en-Y gastric bypass versus inten-
sive medical management for the control of type 2 diabetes, hypertension
and hyperlipidemia: An international, multicenter, randomized trial. JAMA
2013;309(21):2240–9.

120. Courcoulas AP, Christian NJ, Belle SH, et al. Weight change and health out-
comes at 3 years after bariatric surgery among individuals with severe obesity.
JAMA 2013;310(22):2416–25.

121. Schauer PR, Burguera B, Ikramuddin S, et al. Effect of laparoscopic Roux-en-Y
gastric bypass on type 2 diabetes mellitus. Ann Surg 2003;238(4):467–84.

122. Skroubis G, Anesidis S, Kehagias I, et al. Roux-en-Y gastric bypass versus a
variant of biliopancreatic diversion in non-superobese population: prospective
comparison of the efficacy and the incidence of metabolic deficiencies. Obes
Surg 2006;16:488–95.

123. Aggarwal R, Harling L, Efthimiou E, et al. The effects of bariatric surgery on car-
diac structure and function: a systematic review of cardiac imaging outcomes.
Obes Surg 2015. [Epub ahead of print].

124. Jamal M, Capper A, Eid A, et al. Roux-en-Y bypass ameliorates polycystic ovary
syndrome and dramatically improves conception rates: a 9-year analysis. Surg
Obes Relat Dis 2012;8(4):440–4.

http://refhub.elsevier.com/S0039-6109(16)30003-2/sref116
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref116
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref116
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref117
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref117
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref118
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref118
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref119
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref119
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref119
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref119
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref120
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref120
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref120
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref121
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref121
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref122
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref122
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref122
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref122
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref123
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref123
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref123
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref124
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref124
http://refhub.elsevier.com/S0039-6109(16)30003-2/sref124

	Laparoscopic Roux-en-Y Gastric Bypass
	Key points
	Introduction
	Surgical technique
	Preoperative Planning
	Preparation and Patient Positioning
	Surgical Approach

	Surgical procedure
	Trocar Placement
	Creation of the Gastric Pouch
	Construction of the Roux and Biliopancreatic Limbs
	Creation of the Jejunojenostomy
	Gastrojejunal Anastomosis
	Gastrojejunal Anastomosis: Transoral Circular Stapler Technique
	Gastrojejunal Anastomosis: Linear Stapler Technique
	Gastrojejunal Anastomosis: Hand Sewn Technique

	Complications
	Immediate postoperative care
	Long-term care and follow-up
	Clinical results in the literature
	Summary
	Supplementary data
	References


