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In a subset of super-obese patients, the one-stage
laparoscopic Roux-en-Y gastric bypass  (RYGBP) can
be associated with significant morbidity and mortal-
ity. In a previous effort to reduce the perioperative
risks associated with the super-obese, a two-stage
operation was devised. This two-stage operation con-
sisted of a sleeve gastrectomy (1st stage) followed by
a RYGBP or duodenal switch procedure (2nd stage).
We find that the primary limiting factor making laparo-
scopic gastric bypass challenging in the super-obese
is the volume of the left lobe of the liver. A greatly
thickened left lobe of the liver obscures visualization
of the gastroesophageal junction and angle of His so
that a sleeve gastrectomy is difficult to construct. In
this report, we describe a novel method utilizing a
staged Roux-en-Y procedure. Instead of performing a
restrictive operation (sleeve gastrectomy) as the ini-
tial procedure, we fashion a modified Roux-en-Y with
a low gastrojejunal anastomosis and a larger gastric
pouch encompassing the gastric fundus. The low
anastomosis obviates the need for exposure of the
gastro-esophageal junction and angle of His. At the
2nd stage procedure, completion sleeve gastrectomy
of the gastric fundus is performed at an interval of 6-
12 months after the 1st stage operation.

Key words: Morbid obesity, super-obesity, laparoscopic
gastric bypass, two-stage operation

Introduction

Laparoscopic Roux-en-Y gastric bypass (RYGBP)
is now a commonly performed bariatric operation in
the management of the morbidly obese. Compared
to open gastric bypass, laparoscopic gastric bypass
is associated with less postoperative pain, a lower
wound infection rate, shorter lengths of hospital
stay and reduced incidence of late ventral hernia.1

Despite these well documented benefits of laparo-
scopic RYGBP, laparoscopy in the super-obese pop-
ulation can be challenging. Preoperative factors that
contribute to technical difficulty in performance of
laparoscopic RYGBP include male gender, android
body habitus, and body mass index (BMI) >50
kg/m2.2 Men often have an android body habitus,
whereby the excess body fat concentrates within the
peritoneal cavity, increases intra-abdominal pres-
sure and thus reduces intraoperative laparoscopic
visualization. Indeed, intra-abdominal pressure
measured in morbidly obese patients is 2-3 times
higher than in non-obese patients.3 In addition,
android body habitus and high BMI are often asso-
ciated with an enlarged left lobe of the liver.

These factors can contribute to the degree of intra-
operative technical difficulty and should be weighed
in selection of appropriate patients to undergo
laparoscopic RYGBP. We suggest that selection cri-
teria predicting a less challenging laparoscopic pro-
cedure, particularly in the early period of the sur-
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geon’s learning curve, should include female
patients, low BMI, no previous upper abdominal
surgery, and gynoid body habitus. Although low
BMI is a relatively good predictor of a less chal-
lenging laparoscopic procedure, a high BMI is not
consistently a strong predictor for intraoperative
technical difficulty.4,5 We concur that the best
method to determine the technical difficulty of
laparoscopic RYGBP is an intraoperative laparo-
scopic evaluation. In our experience, the primary
limiting factor in determining the technical diffi-
culty of laparoscopic RYGBP is the size and thick-
ness of the left lobe of the liver. A massively
enlarged left lobe of the liver obscures the laparo-
scopic view of the gastro-esophageal junction and
angle of His, making the gastrojejunal anastomosis
difficult to construct. Schwartz et al6 support this
concept with their finding that a large liver was the
primary reason leading to conversion from laparo-
scopic to open RYGBP in an analysis of 1,000
patients. 

Although not in itself a contraindication to sur-
gery, laparoscopic RYGBP in super-obese patients
is associated with a higher morbidity and mortality.4

In an effort to minimize the associated morbidity
and mortality with a one-stage RYGBP operation,
Regan and colleagues7 described the two-stage
operation which consists of a sleeve gastrectomy
(1st stage) followed by an interval RYGBP or duo-
denal switch. We have been able to perform a one-
stage laparoscopic RYGBP in the majority of the
patients falling into the super-obese category.
However, in a small subset of patients with a mas-
sively enlarged left lobe of the liver, we encountered
significant technical difficulty. In addition, we noted
that a sleeve gastrectomy was also not feasible in
these cases because of difficulty visualizing the gas-
tric fundus and angle of His. 

In this report, we describe a novel approach uti-
lizing a staged Roux-en-Y operation for patients
who had an unusually enlarged left liver lobe.
Instead of performing a restrictive procedure as the
initial operation, we have constructed a modified
Roux-en-Y operation with a low gastrojejunal anas-
tomosis, transecting the stomach to create a gastric
pouch encompassing the gastric fundus. In the sec-
ond stage, 6-12 months later, the sleeve gastrectomy
of the gastric fundus is completed.  

Operative Technique

Stage 1: Laparoscopic Roux-en-Y gastric
bypass with a low gastrojejunal anastomosis
The patient is placed in the supine position, and ini-
tial access is obtained via an abdominal incision in
the left midclavicular line above the umbilicus.
Pneumoperitoneum is introduced using the Veress
needle, and intraperitoneal pressure is maintained at
15 mmHg. An 11-mm trocar is placed at this site and
is used as the camera port. Three additional trocars
are placed: a 5-mm trocar in the left anterior axillary
line immediately below the subcostal margin to be
used by the assistant surgeon; a 5-mm trocar at the
right midclavicular line below the right subcostal
margin; and a 12-mm trocar placed close to the mid-
line above the umbilicus. These latter two trocars are
used by the surgeon. A fifth trocar is placed at the
patient's right anterior axillary line below the costal
margin for retraction of the left lobe of the liver. The
surgeon stands on the patient’s right side, and the
assistant stands on the patient’s left.

In patients with a massively enlarged liver, two
liver retractors are used to retract the left lobe of the
liver (Figure 1). Still, visualization of the gastro-
esophageal junction and the angle of His remain dif-
ficult. The gastrohepatic omentum is divided to gain
entrance into the lesser sac. The greater omentum
adjacent to the greater curvature of the stomach is
divided toward the splenic hilum until visualization is
obscured by the left liver lobe. We favor the use of the
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Figure 1. Laparoscopic view demonstrating a massively
enlarged left lobe of the liver requiring the use of two liver
retractors to visualize the gastric cardia.
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circular stapler to perform the gastrojejunal anasto-
mosis. A gastrotomy is created low on the lesser cur-
vature of the stomach. The anvil of the circular stapler
is placed transabdominally via the port site, brought
through the gastrotomy, and positioned through the
anterior wall of the proposed gastric pouch adjacent
to the lesser curvature. The gastric pouch is con-
structed with the linear stapler applied below the
anvil, relatively low on the lesser curvature of the
stomach, approximately 5-6 cm distal to the gastro-
esophageal junction. Next, linear staplers are utilized
to construct the gastric pouch toward the greater cur-
vature of the stomach instead of the normal path
toward the angle of His (Figure 2). With this con-
struction, the gastric pouch is approximately 4 times
larger than the conventional 30-mL gastric pouch.

The jejunum and its mesentery are divided 30 cm
distal to the ligament of Treitz, and a Penrose drain
is sutured to the distal limb. The Roux limb is meas-
ured to the desired length (75-150 cm based on
BMI). A single stay-suture approximates the two

loops of small bowel to mark the site of the jejuno-
jejunostomy. An enterotomy is made in both limbs of
the small bowel, and the anastomosis is fashioned
with a single application of the 60-mm linear stapler.
The remaining jejunal enterotomy defect is closed
with sutures. An anti-obstruction suture is placed to
prevent postoperative angulation of the Roux limb.

The Roux limb is delivered to the gastric pouch
via the retrocolic or antecolic path. The end of the
Roux limb is opened, and the jejunum is anasto-
mosed to the gastric pouch using the circular stapler.
The anastomosis is secured with interrupted sutures.
All three sites of mesenteric defect are closed with
interrupted sutures. A contrast study is performed
on postoperative day 1 (Figure 3).

Stage 2: Completion sleeve gastrectomy
The second stage can be performed at 6-12 months
after the 1st stage procedure. Due to interval weight
loss, a single liver retractor is now sufficient to
retract the left lobe of the liver. This second stage
consists of mobilization of the gastric fundus by
dividing the short gastric vessels. An endoscope is
passed into the gastric pouch and exits through the

Figure 2. Schematic drawing of the laparoscopic staged
Roux-en-Y procedure (1st stage).

Figure 3. Upper gastrointestinal contrast study demon-
strating a Roux-en-Y gastric bypass with a large gastric
pouch and a low gastrojejunal anastomosis.
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gastrojejunal anastomosis. The linear staplers are
used to perform a sleeve gastrectomy against the
endoscope (Figure 4). The resected portion of the
gastric fundus is removed. 

Discussion

Although the laparoscopic approach to bariatric sur-
gery has been shown to result in superior periopera-
tive outcomes compared to open bariatric surgery,
this procedure can be challenging in the super-
obese.1 Some of the factors that make laparoscopy
challenging in this subset of patients are the associ-
ated increased intra-abdominal pressure, an android
body habitus, and a thickened left lobe of the liver.
Hepatomegaly in these patients often obscures visu-
alization of the gastro-esophageal junction, hinder-
ing dissection in the region of the gastric cardia and
proximal fundus. In addition, a thickened left lobe
of the liver increases the likelihood for iatrogenic
liver parenchymal injury. This difficulty in visuali-
zation causes a higher morbidity and mortality when
bariatric surgery is performed in the super-obese.4,8

Steps that have been instituted to reduce the size
of the left hepatic lobe include implementation of a
liquid diet for 2 weeks before the bariatric opera-

tion.9 Compliance and weight loss with such a pro-
gram, however, is variable and to date, no objective
data confirms the use of preoperative efforts to
“shrink” the liver. A surgical alternative for man-
agement of the massively enlarged left hepatic lobe
is the two-stage technique. The rationale for the
two-stage operation is that the initial operation will
produce enough weight loss to reduce the operative
risk of the patient and the second stage bariatric
operation can be performed 6-12 months after the
initial procedure. One variation of the two-stage
procedure is to place a gastric balloon endoscopi-
cally as a preoperative method for weight reduction
in preparation for either gastric bypass or gastric
banding. Gastric balloon technology, however, is
not currently available in the US.10,11 The other two-
stage option consists of a sleeve gastrectomy proce-
dure (1st stage), followed by a Roux-en-Y gastric
bypass or duodenal switch (2nd stage).7

Laparoscopic adjustable gastric banding (Lap-
Band) has also been used in the super-obese. The
rationale for the Lap-Band in the super-obese is its
safety, and absence of an anastomosis eliminates the
risk of an anastomotic leak.

We have found that neither the Lap-Band nor the
sleeve gastrectomy is technically straightforward in
patients with a massively enlarged left liver lobe.
Both of these procedures require good visualization
of the gastro-esophageal junction and angle of His.
In the case of the Lap-Band, the surgeon must visu-
alize the right crus of the diaphragm and the retroe-
sophageal space, and the sleeve gastrectomy
requires good visualization of the gastric fundus and
angle of His. When an enlarged left lobe of the liver
limits visualization of the gastroesophageal junc-
tion, the options include terminating the operation
and resorting to a “liver shrinking” diet, an
unproven option, or converting to an open proce-
dure, recognizing that open surgery is still associ-
ated with significant morbidity and mortality.

In this report, we have described a technique for a
laparoscopic staged Roux-en-Y procedure as an
alternative two-stage operation in the super-obese
presenting with an unusually thickened left lobe of
the liver. This procedure consists of performing a
modified RYGBP by creating the gastrojejunal
anastomosis low on the lesser curvature of the gas-
tric body and constructing the gastric pouch to
include the gastric fundus. This 1st stage procedure

Figure 4. Schematic drawing of the laparoscopic staged
Roux-en-Y procedure (2nd stage).
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obviates the need for exposure of the angle of His,
which is critical to safe formation of a 30-mL gas-
tric pouch, and avoids the difficulty of constructing
a high gastrojejunal anastomosis in the presence of
an enlarged left liver lobe. The patient is given a
proton pump inhibitor to reduce the risk for mar-
ginal ulceration. The 2nd stage procedure is per-
formed at an interval of 6-12 months after the first
procedure to reduce the size of the gastric pouch by
performing a sleeve gastrectomy of the gastric fun-
dus, thus forming an elongated gastric pouch based
on the lesser curvature of the stomach. An interval
between 6 to 12 months is determined by the
amount of weight loss that would adequately reduce
the size of the left liver lobe. A disadvantage of the
staged Roux-en-Y procedure is the requirement for
two separate operations, but this is balanced by the
lower risk for an anastomotic leak because the low
gastrojejunal anastomosis minimizes tension. In
addition, a larger gastric pouch avoids dissection in
the region of the angle of His.   

In conclusion, laparoscopic bariatric surgery per-
formed in the super-obese can be challenging, par-
ticularly in  patients with a massively enlarged liver.
The enlarged left lobe in particular obscures visual-
ization of the gastro-esophageal junction. In an
effort to reduce the perioperative risks associated
with this subset of high-risk patients, we describe a
novel laparoscopic staged Roux-en-Y operation.
This two-stage operation consists of a modified
Roux-en-Y procedure with a low gastrojejunal anas-
tomosis and construction of a large gastric pouch at
the initial operation, followed by an interval com-
pletion sleeve gastrectomy of the gastric fundus.
Surgeons performing laparoscopic bariatric surgery
in the super-obese may find this novel two-stage
operation a safer alternative to the one-stage laparo-
scopic gastric bypass in selected patients.  
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