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Abstract. Inadequate weight loss or weight regain after
Roux-en-Y gastric bypass (RYGBP) occurs in more than a
quarter of patients for various reasons. Available remedying
treatment options include endoscopic and surgical
techniques for revision of the gastric pouch and the gastro-
Jejunal anastomosis, conversion of standard to distal gastric
bypass (DRYGBP) or the conversion of RYGBP to
biliopancreatic diversion (BPD) or duodenal switch (DS).
There is quite a variability concerning the technical
simplicity, safety, and effectiveness of these techniques and
the small number of patients in the numerous single-center
reports precludes any meaningful comparisons. This review
aimed to describe all available methods and present the
advantages and disadvantages of each of them, to facilitate,
rather than guide, the decision of the average bariatric
surgeon who encounters such a patient.

Bariatric and metabolic surgery represents currently the
most effective therapy of morbid obesity and associated co-
morbidities, with superior results compared to other ways
of treatment such as dietary and life-style modifications or
drugs (1). With evolving technologies, increasing experience
and standardization of surgical techniques, its safety record
is nowadays comparable or even better than any bread-and-
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butter type of surgery (2). Short and long-term results
concerning weight-loss are more than satisfactory (3) with
some existing variability for the various types of operations
(4). Morbid obesity though is a chronic disease, thus failure
of treatment is an inherent phenomenon (5), like in any
other chronic disease, i.e., malignancies, immunological
disorders etc.

Roux-en-Y gastric bypass (RYGBP) since its first report in
the mid-sixties by Mason and Ito (6) and especially after its
popularization as a laparoscopic procedure after the works of
Wittgrove and Nguyen in the late 90’s, has remained the
gold-standard for the surgical treatment of morbid obesity for
decades (Figure 1). Its technical difficulty has traditionally
made RYGBP unattractive both for the not very motivated
patients and the average, not devoted bariatric surgeons.
Despite this, RYGBP consisted steadily 40-45% of the total
yearly performed operations worldwide, mainly because of
its popularity among the majority of bariatric centers in the
US (7), before yielding to laparoscopic sleeve gastrectomy as
the most popular bariatric operation in 2014 (8).

The main reasons for this supremacy of RYGBP in
comparison to other bariatric techniques have always been
the constant reduction in the associated peri-operative
morbidity and mortality (9), the superb immediate weight
loss and amelioration of co-morbidities (10), and last but not
least, the sustainability of these results in the long-term along
with an excellent quality of life (11).

Identifiable factors for these good results are mainly the
combination of mechanisms of action including mechanical
restriction of ingested calories due to the small gastric pouch,
mild malabsorption due to the by-passing of a reasonable
portion of the jejunum, and hormonal changes ensuing from
the two latter, like reduction of the production of ghrelin
from the excluded gastric fundus, early secretion of peptide
YY(PYY) from the distal ileum and changes in the levels of
various incretins such as GLP1 (12).
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Figure 1. Roux-en-Y gastric bypass.

Despite all these, both primary failure in weight reduction
or weight regain after an early success post-RYGBP, although
sparse, are well described events and occur in approximately
10-20% of patients (13). Subjective reasons, like lack of
discipline from the patient’s part or more objective reasons
such as anatomical changes attenuating the mechanism of
action of the procedure due to surgical complications such as
the occurrence of a gastro-gastric fistula or a gastric pouch
enlargement and even hormonal changes, have been
hypothesized to be responsible for this failure (14, 15), which
obviously deteriorates the rate of patient satisfaction from the
operation and leads to the recurrence of associated
comorbidities that usually accompany obesity.

Last but not least, suboptimal weight loss results occur
more often after gastric banding or sleeve gastrectomy (16),
thus they represent a better analyzed problem with quite
some viable ways of treatment, whereas on the contrary,
failure after RYGBP is less common, thus a less extensively
studied phenomenon. Also, the complexity of the initial
operation makes it even more complicated when the treating
physician has to come up with a solution with an acceptable
risk-to-benefit ratio and reasonable medium and long-term
results concerning weight loss.

The aim of this study was to sum up the existing data and
available surgical options for the treatment of patients with
unsatisfactory weight loss or weight regain post RYGBP.
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Distalization  of the Jejuno-Jejunal  Anastomosis.
Malabsorptive procedures such as biliopancreatic diversion
or duodenal switch (BPD/DS) are reportedly associated with
a better weight loss and a more beneficial effect on the
various co-morbidities of obesity (17). The so called ‘distal
gastric bypass’ (DRYGBP) with a common channel of 100
cm or even less had been reported as a first line option for
super obese patients (18).

Not astonishingly, the conversion of a failed RYGBP to a
DRYGBP by reconstructing the jejuno-jejunal anastomosis
(JJ) more distally, a configuration that shortens the length of
the common channel thus providing increased malabsorption,
looks like a very appealing concept and has extensively been
reported (19-23) (Figure 2). On the other hand,
malabsorptive procedures carry a significant risk for severe
nutritional deficiencies often requiring reversion (24).
Technically, there are two ways to reposition the JJ of a
standard RYGBP, to establish a short common channel thus
converting it to a distal gastric bypass. Although both look
similar, they are substantially different and inevitably have
different post-op results. The JJ can be taken down at the end
of the alimentary loop and this loop can then be re-
anastomosed in a premeasured position at the distal ileum
(25). In this way, not only the common channel is shortened
but at the same time the bilio-pancreatic loop is elongated,
and the additive length of the common and alimentary loop
is proportionally decreased.

Alternatively, the existent JJ can be taken down at the
biliopancreatic loop’s end and the bilio-pancreatic loop be
then re-anastomosed more distally (75 cm cephalad of the
ileocecal valve), thus creating a shorter common channel
while both the length of the BP loop and the sum of common
and alimentary loops remain unchanged (26). The latter
configuration was described by Brolin and as newer usually
is referred to as DRYGBP type II, while the former
technique had been described earlier by Sugerman with a
common channel length of 150 cm, and independently also
by Torres as an initial stand-alone operation and had been
termed DRYGBP type 1.

Both techniques for the revision of standard RYGBP to
DRYGBP are technically difficult when performed
laparoscopically (27) and for the sake of safety (in order to
avoid ischemia of the short intestinal remnants on the side
that is taken down), according to some authors, they actually
require the total resection of the JJ and the construction of
two new intestinal anastomoses: either one for the re-
establishment of the continuity of the alimentary tract and
one for the re-implantation of the biliopancreatic loop (type
2) or one for the re-establishment of the continuity of the
biliopancreatic limb and one for the re-implantation of the
alimentary limb (type 1) (28).

It seems that, with both these techniques the results are
excellent and durable even after the first three years post-
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Figure 2. Distalization of the jejuno-jejunal anastomosis.

revision (29). The curve of weight loss is steeper with type
I DRYGBP and the quality of life is quite good as long as
the length of the common loop is anywhere between 100-150
cm. The rate of excess weight loss (EWL) one-year post-op
is reported anywhere between 61 to 90% and even S5—years
post-op it is retained approximately 68-85% or even 77% ten
years after the revision (21). The downside though is an
increased rate of morbidity, which mainly consists of long-
term nutritional disorders necessitating parenteral treatment
or revision of the distalization. A combined protein and
calories malnutrition has been reported to occur between 8
and 31% and the administration of total parental nutrition
(TPN) was necessitated for 14-21% of patients (29).

For patients with extremely short length of common loop
(50 cm) the outcome was disappointing since all of them
required reversal, while even death from liver failure was not
unheard of (25). Buchwald er al. have reported their
experience with 53 type I revisions of RYGBP to DRYGBP.
The rate of excess weight loss was excellent with one third
of the total body mass index (BMI) being lost 5 years after
the revision. The cost was also not negligible though, since
one patient died 2 years post-op due to malnutrition, while
26.4% of patients had to be revised for the same reason. No
patient with a Roux limb length more than 250 ¢cm had to be
revised (28).

More recently, Kralijevic et al. reported their experience
with the revision of 24 patients with inadequate weight loss
after RYGBP who were converted to distal gastric bypass
with the re-implantation of the alimentary loop more distally,
and thus the construction of a very long biliopancreatic loop.
They constructed a common loop of 90-100 cm with a
cumulative length of the alimentary and common loop of 250
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Figure 3. Gastro-jejunostomy anastomosis revision.

cm. The post-operative excess weight loss (EWL) was above
50% and was retained in the long-term, but 21% of the
patients had to be revised due to malnutrition problems. The
authors advocated that after conversion to DRYGBP, the
absolute minimum of the length for the sum of alimentary
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and common loop should be no less than 300 cm to avoid
long-term nutritional problems (30).

Pretty similar results were also reported by Shin et al.
after revising 21 patients with inadequate weight loss after
RYGBP to distal gastric bypass by taking down the JJ at the
end of the alimentary limb and re-anastomosing this Roux
limb more distally, thus lengthening the BP limb at the cost
of the common channel length. The authors concluded that
a common channel length of 200 cm and a cumulative length
of 250 cm for the sum of Roux and common channel
provided optimal results, both concerning weight loss and
avoiding long-term nutritional deficiencies (31).

On the other hand, with DRYGBP type II the weight loss
may be slower or even less profound despite the shorter
common channel, but at the same time the absorption of
calories and proteins in the elongated alimentary loop retains
a better nutritional status both in the short and the long-term.
Excess weight loss for the first post-op year was 48% but
malnutrition or need for TPN was kept at a low 7% and need
for revision even less at 6% (26).

Direct comparison of the two methods to have a definitive
result concerning the superiority of either of them is
practically impossible due to the low number of cases, which
is prohibitive for any meaningful statistical analysis. A more
customized approach for every patient (or for every surgeon)
seems unavoidable. It seems reasonable to accept that with
DRYGBP type I with a very long biliopancreatic limb the
absorption of nutrients will be less, thus EWL will be more,
along with the chance for malnutrition. On the contrary, with
DRYGBP type II with a short common channel but with
absorption of nutrients occurring also in the elongated
alimentary loop according to the Scopinaro teachings, the
rate of EWL will be lower but also with less frequent
nutritional deficiencies and the ensuing the need for invasive
treatment to ameliorate them.

As of today, the conversion of standard RYGBP to its
distal variation is the second-best option to treat
unsatisfactory weight loss, second only to the conversion to
BPD. Tran et al. in their review of 866 patients, have
reported a 54% mean EWL one-year post-op and a
respective rate of 52.2% 3-years after the revision with a
complication rate (mainly malnutrition) of 11.9% (29). The
author’s much smaller anecdotal experience with both types
of revision is similar with an over 50% EWL and only one
case of nutritional deficiency that had to be revised after an
open type I conversion to DRYGBP.

Gastric Pouch-gastrojejunostomy Revision. Weight regain
after RYGBP quite often is attributed to a defective function
of the gastric pouch-gastro-enterostomy complex of the
index operation. A gastro-gastric fistula was an infrequent
finding after RYGBP before the perfection of surgical
staplers and mainly in the era where the gastric pouch was
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not constructed with total division of the stomach and only
stapling of the stomach was performed. Nowadays a gastro-
gastric fistula can rarely be seen and usually is the result of
the spontaneous healing of a gastro-enterostomy leak early
post-operatively or the imperfect division of the gastric
fundus during the pouch construction (32).

Since the opening of a gastro-gastric fistula permits the
passage of food not only through the gastro-jejunostomy (GJ)
but also through the fistula towards the gastric remnant, this
event totally negates both the mechanically restrictive
consequences of the operation but also nullifies its’ hormonal
changes, since it allows the propagation of foods through the
pylorus into the duodenum, thus totally destroying the inherent
mechanisms of RYGBP for lowering the body weight.

Quite often, especially when there is a co-existent
anastomotic stricture, the fistulous tract is wider than the
gastro-enterostomy and more food passes through the fistula
than through the anastomosis. In cases like this, correction
of the obvious underlying problem is necessary, and this
would usually mean resection of the apex of the pouch
containing the fistula, normally along with the anastomosed
intestinal loop and the construction of a new GJ.

Besides, much more frequently a dilation of the gastric
pouch can be found in patients with inadequate weight loss
or weight regain after RYGBP. This can either be the result
of poor surgical technique during the initial operation or the
result of bad eating habits, putting the gastric pouch under
constant pressure that gradually dilates it, thus reducing the
restrictive effect of the operation. The problem is that the
definition of what is a clinically significant pouch
enlargement is not well defined as of today. There are
suggestions that a pouch longer than 6 cm or wider than 5
cm is dilated and the diameter of the GJ has to be kept under
1.5 cm (33), however, the association of these data with
weight regain is rather vague (34).

Whenever a dilated gastric pouch is seen in an upper GI
series in a patient with a failed gastric bypass, a revision
aiming at the reduction of its size, thus re-establishing a
drastic restriction in food intake seems like a promising
concept. Various types of revisions have been described
(Figure 3). A lateral resection of the gastric pouch only, a
lateral resection of the pouch and part of the GJ, a resection
of a dilated blind intestinal loop producing the so called
“candy cane syndrome” or finally the resection of the whole
GJ along with the dilated part of the pouch and the
construction of a new GJ; all are options that have been
described in the literature (35-37).

The initial weight loss after these types of revision has
been reported to be good enough with an excess BMI loss of
43.1% after 12 months (38, 39). It seems though that this
good initial result fades away in the mid-term, since 3-years
post-op the excess BMI loss drops drastically to 14% or even
a BMI increase has been reported (40, 41).
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Although the concept of resizing a dilated pouch looks
promising, it resembles conceptually to re-positioning a
failed band or even more to re-sleeving a dilated gastric
sleeve. All these concepts originate in the assumption that by
restoring a failed technical factor one can achieve the
intended result. However, it can very well be that weight
regain is not simply a matter of technical failure of the
operation but of its’ inappropriateness per se or that the poor
compliance from the patient’s part was responsible for the
failure, and by trying to fix the erroneously identified
technical factor as responsible for the suboptimal results, we
simply repeat the same error for a second time. Our small
anecdotal experience had ambiguous results with two mid-
term failures and one patient with >50% excess weight loss
more than 3 years post revision.

After all, revising the GJ laparoscopically can be
technically challenging but usually is a more straight-forward
laparoscopic operation than other surgical options for the
treatment of weight regain after RYGBP and can be achieved
with a more than acceptable 3.4% rate of post-op morbidity
and no mortality.

Banding of the Gastric Pouch. Gastric banding as an initial
procedure for the treatment of morbid obesity is a well-
known option with a popularity that has fluctuated from
being the commonest bariatric procedure worldwide in the
early 2000’s to a frequency of less than 10% today (8). The
reasons for this discrepancy must be the trade-off between a
good early safety record and a rather infamous long-term
overall record, comprising suboptimal weight loss and minor
or major complications necessitating revisional procedures
for more than 50% of patients (42).

A banded variation of RYGBP, the so-called “Fobi”
procedure, has also been described early on, as a possible
alternative to standard RYGBP, in order to retain the good
initial results concerning weight loss in the long run (43).
This having be said, it seems reasonable that banding the
gastric pouch can be suggested as a probable alternative for
patients with weight regain after RYGBP (Figure 4).

The rationale is that by adding a band around the gastric
pouch one can prevent its’ post-prandial dilation, thus
retaining the restrictive effect of the procedure. Indeed, data
supporting this notion are available. Both the regular
adjustable or a fixed type of band have been used with good
early and mid-term results. Irani ez al. have reported a 51%
excess BMI loss after positioning a regular adjustable gastric
band around the gastric pouch (44), while Dapri et al. have
reported even a 70% EWL with a fixed silicone ring placed
loosely around the pouch, thus reducing its’ postprandial
compliance (45).

The enthusiasts of the procedure claim universally that the
overall complication rate of the technique is negligible, and
this is its’ main advantage. Regarding its’ comparative
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Figure 4. Gastric pouch banding.

efficacy concerning long-term weight loss, the conversion of
standard to banded RYGBP ranks third behind the
conversions to BPD-DS and DRYGBP and above the
revision of the gastric pouch in the review of Tran et al. (29).

However, these results have to be met with some
skepticism. Firstly, since the problems with the lap-band
as a stand-alone procedure have been shown to be delayed,
longer-term results must be awaited before this type of
revision can be widely suggested. Recently, Liu et al.
reporting on the long-term results of the Irani et al. series
of patients reported a good 65% EWL five years after the
conversion of standard to banded RYGBP but with a
remarkable 24% reoperation and 8% removal rate (46).
Similar results have been published by Dillemans et al.
(47). Secondly, RYGBP has always been considered as one
of the most elaborate, complicated, mature, and successful
techniques for the treatment of morbid obesity, while lap-
band as a simple and rather primitive concept lagging
clearly behind RYGBP in terms of long—term excess
weight loss.

It seems rather unsound theoretically to add the lesser
treatment when the greater has already failed in addressing
what obviously is a resistant to treatment disease, therefore
at least some caution about the long-term durability of what
seems like good initial results is reasonable.
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Endoscopic Techniques. With the advent of new technologies,
invasive endoscopists can today try to reproduce the results
of surgery with intraluminal simulations of well-established
surgical techniques. An obvious example of this tendency is
POEM for the treatment of achalasia. Predictably, revisional
procedures for weight regain after gastric bypass constitute
predictably a prime target for invasive gastroenterologists.

Available options include transoral outlet reduction
(TORe), restorative obesity surgery endoscopic (ROSE),
endoscopic sclerotherapy, and endoscopic gastric plication
(EGP). TORe is essentially the reduction of the diameter of
the gastro-jejunal anastomosis with the placement of
intraluminal sutures, which are then tightened with the use
of the Overstitch Endoscopic Suturing System. ROSE is a
quite similar technique involving the reduction of the size of
the gastric pouch and the anastomotic surface with the use
of H-shaped anchors creating tissue folds. Endoscopic
sclerotherapy involves the injection of sclerosing agents in
the anastomotic margins to create scars, thus inducing
stenosis of a dilated GJ. Finally, endoscopic plication is a
variation of the ROSE technique with the use of the
Stomaphyx device.

All these techniques resemble each other and originate in
the theory that a dilated GJ or an enlarged gastric pouch can
be held responsible for the weight regain, therefore an effort
towards a minimally invasive means of reconstituting a
properly sized anatomy of the gastric pouch and the GJ
suffices for the reversal of weight recidivism. In this way,
they resemble surgical techniques such as revision or even
banding of the gastric pouch. With the use of the TORe
technique, a loss of 10.8 kgs or 56.3% of the regained weight
1-year post-endoscopy has been reported (48). However, in
that paper no data concerning EWL, EBMIL or actual BMI
were presented, thus a meaningful evaluation of the efficacy
of the technique or comparison with the available
alternatives was impossible.

Various reports of the ROSE technique have reported a
rather disappointing 3 units of BMI lowering or a well below
50% EWL loss at l-year post-intervention, thus casting
doubts about the efficacy of the technique for the time being
(15, 49). Endoscopic sclerosing of the GJ is technically
simpler and less demanding, thus it may be more widely
used, however its results concerning weight loss are less
impressive. Even its supporters claim primarily the
stabilization of the body weight rather than its reduction
(50). The combination of endoscopic sclerotherapy with
simultaneous endoluminal suturing has been reported to
produce better mid-term results, especially when a GJ
diameter less than 1 cm is achieved (51).

Finally, EGP has currently very mediocre or even
negligible efficacy concerning regained excess weight. In a
series of 27 patients, all of them weighed one year after the
EGP exactly as much as they weighed before the revision and
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upon repeat endoscopy the vast majority of the folds created
during the EGP were undone, suggesting that the technique
as of today has not been perfected in order to be durable (52).
Another problem with all these techniques is that as of today
the studies reporting the relevant data are mainly feasibility
studies, therefore the authors reporting the data focus on
technical success, peri-operative morbidity, and weight loss
in kgs and not in the common for the bariatric literature form
of %EWL or %EBMIL (excess BMI loss), thus making
impossible the comparative evaluation of their results.

Finally, since for the time being insurance coverage for
these techniques has not been approved, the compensation
for these endoscopic techniques poses a heavy financial
burden on the patients. All these reasons concur to the
conclusion that currently the endoscopic ways of treatment
of weight regain after gastric bypass are under development
and do not represent yet a reasonable alternative for the
average patient or bariatric service.

Conversion to BPD-DS. Biliopancreatic diversion-duodenal
switch (or even its European analogue biliopancreatic
bypass, the so-called Scopinaro procedure) represents the
most powerful tool in the armamentarium of bariatric
surgeons to treat morbid or super-morbid obesity and
ameliorate the associated co-morbidities (53). Its widespread
use has been hampered by its complexity, an associated long
learning curve involving increased morbidity and mortality,
and a high incidence of long-term nutritional problems due
to excessive malabsorption, necessitating frequent
hospitalizations and revisional surgery to be alleviated (54).

For patients who have already failed RYGBP in terms of
weight loss, at least in theory, it seems quite rational to be
upgraded to such a procedure. The problem is that if BPD-
DS is a difficult initial procedure to master, it can be a huge
challenge to be performed as a revisional procedure. In
essence, it consists of two complementary, complex re-do
operations. It involves the re-establishment of gastric
continuity with the taking down of the GJ and the
construction of a gastro-gastric anastomosis, a consecutive
sleeve gastrectomy, the division of duodenum between its’
first and second portion (Figure 5), the taking down of the
JJ and the reconstitution of the intestinal continuity, and
finally the fashioning of the duodeno-ileal anastomosis and
the construction of a new JJ after having measured the
length of terminal ileum in order to establish a 1-1.5 meter
common channel with the creation of a long biliopancreatic
loop (Figure 6).

The operation has been described both as a single-step and
as a two-stage procedure. It is an obviously challenging
surgical task, thus it is performed in very few centers and the
reported number of patients are rather small. The group of
Gagner has reported on 12 patients with this type of
conversion back in 2007 (55). Similar results have been
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Figure 5. Division of the gastro-jejunostomy, gastrogastric anastomosis, sleeve gastrectomy.

Figure 6. Conversion of Roux-en-Y gastric bypass to biliopancreatic diversion.

reported even earlier by Keshishian et al. in their review of
the use of BPD-DS as a revisional procedure for weight loss
failure after any type of bariatric surgery and the reported
morbidity and mortality rates were <5% and 1%,
respectively (56). Of course, these results have come from
dedicated high-volume centers and are hardly reproducible
in the less than highly specialized setting. Long—term results
concerning excess weight loss are excellent. Nutritional
deficiencies represent a real problem and necessitate a strict
follow-up protocol.
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Although this type of conversion probably represents the
most reliable means of treatment for recurrent morbid obesity
after RYGBP, the profound technical difficulties and its’
associated early and long-term morbidity currently prevent
its” widespread use outside the setting of highly specialized
high-volume centers of excellence in bariatric surgery.

Single Anastomosis Operations. Single anastomosis
variations of traditional bariatric techniques such as one
anastomosis gastric bypass (OAGB) and single anastomosis
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duodeno-ileal bypass (SADI-s) have been advocated as
contemporary safe and efficacious options of treatment for
morbid obesity and have rapidly gained remarkable
popularity considering their lack of long-term data or
complexity. Their use as revisional procedures after RYGBP
for inadequate weight loss has been sparsely reported, more
as a technical exercise between the ranks of case reports or
video presentation in conferences and less as a suggested
high-scale treatment option (57). For the time being, there
are no solid data allowing their comparison with the other
already mentioned techniques.

Conclusion

The available data suggest that endoscopic procedures
currently fail to produce significant short- and long-term
weight loss for patients with weight regain after gastric
bypass and only exceptionally can be offered in dedicated
centers for dedicated patients, partly in an effort to improve
the available techniques. Banding the gastric pouch seems
like a simple technique with promising initial results.
Disappointing long-term results of the lap-band as a stand-
alone procedure make it imperative to await longer term
results before widely advocating this technique.
Reconstruction of the gastric pouch and the GJ have produced
satisfactory early but less than so long-term results, thus
although conceptually it looks like a very straight forward
solution, its efficacy remains not well documented and must
be used with caution. Conversion of RYGBP to BPD-DS
produces the best results with acceptable peri-operative
morbidity. The profound complexity of the procedure has
prevented its widespread use, thus the existing data are rather
few to draw definitive conclusions, while also deem it
improbable that this operation will be offered in a large scale.
Eventually, conversion of standard to distal gastric bypass by
repositioning the JJ thus adding malabsorption, has been
proven to be safe and efficient. The reposition of the JJ in a
way that retains the length of biliopancreatic loop and only
changes the ratio of alimentary to common channel length
seems to carry a better profile concerning long-term
nutritional status without significantly compromising the rate
of weight loss, thus represents as of today the safest, effective
solution for the average bariatric surgeon who faces an obese
patient with weight regain after RYGBP.
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