
INTRODUCTION
Bariatric surgery failure, weight

regain, and diabetes recurrence
after laparoscopic Roux-en-Y gastric
bypass (LRYGB) has led to an
increase in the number of revisional
bariatric operations performed,
which have now become common
practice within United States
bariatric centers. The mechanisms
for weight loss failure and regain
appear to be multifactorial;
however, failures might be
attributed to technical failures at
various steps throughout the LRYGB
procedure. We describe a stepwise
approach and technique of a
complete and single-staged
revisional LRYGB (i.e., ultimate
revision). Five potential failure sites
and techniques are addressed
during this revisional LRYGB:

1. Gastric pouch revision
2. Placement of a silastic ring
3. Gastro-jejunal anastomosis
revision
4. Remnant gastrectomy
5. Lengthening of the bilio-
pancreatic and alimentary limbs
to 150cm.
This revisional technique might

not only reduce the need for future
reoperations and its associated
morbidity and mortality but might
also be associated with significant
healthcare system cost savings.

ULTIMATE LRYGB REVISIONAL
TECHNIQUE

The patient is placed in lithotomy
position, and a five-port technique
is used. Five potential failure sites
and techniques are addressed

during a complete single-stagedn
revisional surgery would occur as
follows:

Step 1. Gastric pouch
revision. An enlarged gastric pouch
is a primary cause of LRYGB failure
and weight regain. If the pouch is
found enlarged during upper
endoscopy, upper gastrointestinal
(GI) series, or during the revisional
procedure, the pouch should be
revised by means of a sleeve
resection over a bougie, suture
plication, or revision of the gastro-
jejunostomy. We perform an
elongated and narrow gastric tube,
dependent on the lesser curvature
and preserving the left gastric
artery, over a blunt 36Fr bougie
with a 4.1mm stapler. All staple
lines are reinforced with a running
2-0 nonabsorbable sutures.

Step 2: Placement of silastic
ring. During LRYGB reoperations
for patients with super obesity
(body mass index above 50 kg/m2),
we prefer to place a 6.5 by 2.0mm
silastic ring just 1–2cm above the
gastro-jejunostomy, which leaves a
stoma diameter of approximately
12–14mm. The ring is secured to
the gastric tube with two
interrupted 2-0 nonabsorbable
sutures piercing the ring.

Step 3: Gastro-jejunal
anastomosis revision. If this
anastomosis is found enlarged with
a diameter greater than 15mm
during upper endoscopy or if a
gastric tube has been created, we
prefer to remodel the anastomosis
with a 3.5mm linear stapler. This
anastomosis is closed over the same

36F bougie with 2-0 nonabsorbable
running suture and reinforced
circumferentially.

Step 4: Remnant gastrectomy.
The gastrocolic ligament is divided
with bipolar energy device, thereby
mobilizing the gastric remnant.
After this, the antrum is divided
approximately 6cm proximal to the
pylorus with a 4.1mm stapler and
oversewn with a running 2-0
nonabsorbable suture.

Step 5: Lengthening of the
bilio-pancreatic and alimentary
limbs. Typical LRYGB present with
bilio-pancreatic limbs 30 to 50cm in
length. The bilio-pancreatic limb is
elongated to 150cm, thereby
excluding a greater length of the
jejunum. Without needing to take
down the three limbs of the jejuno-
jejunal anastomosis, the alimentary
limb is divided just proximal to the
anastomosis with a 2.5mm stapler,
and a new bilio-pancreatic limb is
measured 150cm from the ligament
of Treitz. A new jejuno-jejunal
anastomosis is created with a
second 2.5mm stapler. This
anastomosis is closed and reinforced
with a running 2-0 nonabsorbable
suture. This reinforcement is
performed on the entire anterior
surface of the anastomosis where
the staple line ends, which might
prevent future anastomotic dilation

and a potential Jejuno-jejunal
intussusception. If the alimentary
limb is found to be excessively short
(i.e., 50cm), this would need to be
resected, and a 150cm new
alimentary limb fashioned.
Conversely, if the alimentary limb
measures approximately 100cm, it
may be left intact. The common
limb is measured prior to
anastomosis to assure that at least
300cm are left in situ.

A methylene blue dye test is
performed at the completion of the
procedure. All mesenteric defects,
including jejuno-jejunal and
Peterson’s are closed with running
2-0 nonabsorbable suture. A large
30Fr open four-channel silicone
drain system is left nearby the
gastro-jejunal anastomosis and
exited through the skin.

The postoperative management
is similar to a primary LRYGB: a
gastrografin study is obtained on
postoperative Day 1, and a liquid
diet is initiated. Patients are
typically discharged on
postoperative Day 2 or 3 with the
drain in place.

DISCUSSION
The increased use of bariatric

procedures worldwide with long-
term follow-up has resulted in the
growth of revisional or reoperative
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bariatric surgery to correct weight
loss failure or regain after LRYGB,
which now has become a common
practice. Fortunately for revisional
bariatric surgery, the complication
rate is low with comparable
outcomes to primary procedures.1

Furthermore, the evidence
regarding reoperative surgery for
failed weight loss and weight regain
has demonstrated improved weight
loss and comorbidity reduction after
reintervention.2 Less than 50
percent of excess weight loss at 18
months is the most frequent
definition identified in the
literature.3

The most common surgical and
correctable reasons for failure and
weight regain include enlarged
gastric pouch, dilated gastro-jejunal
anastomosis, gastro-gastric fistula,
and shortened bilio-pancreatic and
alimentary limbs. Most of the
revisional surgery has focused on
specific technical areas, such as
resizing the gastric pouch and
gastro-jejunal anastomosis or
increasing the malabsorptive area by
means of lengthening the alimentary
limb during typically separate
reoperative stages.5–7 In addition,
several endoscopic procedures have
also been used to resize either the
gastric pouch or gastro-jejunostomy
with poor results.8,9 Yet for a large
number of patients, revisions of
malapsortive technical aspects are
addressed one at a time, resulting in
several surgeries for each patient.
Many of those patients with obesity
present for a second or even third
revisional bariatric surgery.10

During the ultimate revisional
LRYGB, the creation of a small
narrow gastric tube not only
provides increased restriction to
food intake but also increases early
satiety via activation of the
preserved stretch receptors within
the newly created gastric tube. Both
the gastric tube and the calibrated
gastro-jejunal anastomosis are
responsible for the increased
restrictive component of this
complete revision.

The use of a silastic ring
precludes both gastric tube and
stoma dilation by diminishing the
peristaltic waves originating from
the esophagus. In addition, this
silastic ring is easily dilated or
removed by endoscopic means if
needed. We require that patients
receiving a silastic ring placement
have easy access to an expert
bariatric endoscopist. In a recent
large cohort study, the use of the
silastic ring (Banded GaBP Ring™,
Bariatec Corporation, Palos Verdes
Peninsula, California) during LRYGB
was shown to provide improved
long-term weight loss with
significantly lower weight regain
when compared to non-banded
LRYGB.11 A note of caution is that
this small ring should be made of

silastic material. The use of the
commercially available laparoscopic
adjustable gastric banding (LAP-
BAND™, Apollo Endosurgery, San
Diego, California) over the gastric
tube and anastomosis is strongly
discouraged because it might lead to
the disastrous complication of
gastric tube or anastomotic necrosis
and/or erosion. Furthermore, The
LAP-BAND™ has no United States
Food and Drug Administration
(FDA) approval for this indication.

Removal of the remnant stomach
and fundus not only abolishes
residual sources of ghrelin
production but also eliminates the
potential risk of developing a gastro-
gastric fistula in the future. The
only downside of this remnant
gastrectomy is that it precludes its
utilization as a conduit to the biliary
tree if needed. A cholecystectomy
might also be performed if clinically
indicated. The antral stump is left
short in order to avoid the rare but
potential complication of an antro-
pyloric intussusception.

We have previously described the
importance of the bilio-pancreatic
limb elongation during primary and
revisional LRYGB for weight loss,
weight regain, and diabetes
recurrence.12,13 The elongation of
this limb maximizes the incretin
effects of the duodenal and jejunal
exclusions. It is known that the
bilio-pancreatic limb is critical for
the malabsorptive, incretin, and
anti-incretin mechanisms of the
LRYGB (i.e., entero-pancreatic axis
theory).14 Although the elongation of
the alimentary limb traditionally has
been the surgeon’s focus during
revisional bariatric surgery, this
appears to provide only minimal and
transient metabolic and weight loss
benefits. If both limbs are elongated
to 150cm, this will result in a
common limb length of more than
300cm, which does not cause
additional nutritional concerns or
malabsorptive symptoms. This same
length has been advocated as a
revisional single anastomosis
duodenal switch.

In order to avoid multiple
revisional reoperations, we have
focused on the various technical
aspects of the LRYGB, which can
potentially lead to failure, weight
regain, and diabetes recurrence. We
believe that all of these should be
addressed in a complete, single, and
definitive stage revisional surgery.
Although, this complete revision
LRYGB might seem excessive, the
costs of ongoing weight regain,
recurring diabetes, multiple
reoperations, and associated
morbidity and mortality might be
avoided. Furthermore, most of the
revisional bariatric operations are
currently not covered by many
insurers. Hence, we favor the
complete single-staged revisional
LRYGB as our revisional procedure

of choice.
This revisional technique is

suited for either failed primary
LRYGB procedures or conversions
from LAP-BAND™ and laparoscopic
sleeve gastrectomy (LSG). The
latter, which has increased in
popularity in the United States, has
now surpassed LRYGB as a primary
bariatric procedure.15 It is plausible
that in the near future, a number of
LSG will be converted to LRYGB or
duodenal switch for weight loss
failure, weight regain, intractable
gastro-esophageal reflux, or
diabetes recurrence. LRYGB
continues to be the “gold standard”
to which all other bariatric
procedures are compared.

In conclusion, we present a
complete single-staged revisional
LRYGB procedure that, in our view,
corrects all potential technical
failure sites and prevents future
known complications of revisional
surgery. We believe that this
complete revision is feasible and
should be part of the bariatric
surgeon’s armamentarium. This
complete revision does not appear
to add significant additional
morbidity to an already complex
operation. We hypothesize that this
approach might not only reduce the
need for future reoperations and
associated morbidity and mortality,
but it also might be associated with
significant healthcare system cost
savings. Prospective studies
evaluating the clinical and economic
impact of the complete revisional
LRYGB surgery are warranted.
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