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Abstract Though primary bariatric surgery is now firmly
established as the first-line treatment for morbid obesity, this
is not the case with revisional bariatric surgery. Despite proven
benefits and patient demand, revisional bariatric surgery con-
tinues to attract controversy. Even though it is widely believed
to be riskier and less effective than primary bariatric surgery,
there is currently no systematic review in literature addressing
this point. This review aims to establish outcomes after
revisional bariatric surgery in comparison with those after pri-
mary bariatric surgery. Since Roux-en-Y gastric bypass or
sleeve gastrectomy is currently the commonest anatomy
achieved after revisional bariatric surgery, this review focuses
on the outcome of revisional Roux-en-Y gastric bypass and
revisional sleeve gastrectomy in comparison with respective
primary procedures.

Keywords Bariatric surgery - Obesity surgery - Revisional
bariatric surgery - Revisional sleeve gastrectomy - Revisional
gastric bypass - Band-to-bypass conversion - Band-to-sleeve
conversion

Abbreviations
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VBG Vertical banded gastroplasty
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PRISMA  Preferred Reporting Items for Systematic
Reviews and Meta-Analyses

EWL Excess weight loss

NICE National Institute for Health and Care Excellence

BPD Bilio-pancreatic diversion

Introduction

A number of studies have now confirmed safety and efficacy
of revisional bariatric surgery (RBS) [1]. Though some studies
have shown inferior weight loss with RBS [2—4], others have
not. At the same time, some authors [5, 6] have shown that
inferior weight loss with RBS does not come at the cost of
inferior comorbidity resolution. Similarly, while many studies
have shown higher complication rates with RBS compared to
primary bariatric surgery (PBS) [2, 7], our group [8] and
others have performed RBS with exceptional safety and re-
ported complication rates similar to PBS. Risks as well as the
benefits with RBS depend on the nature of primary [2, 6] as
well as the secondary procedure. For example, revisions of
adjustable gastric banding (AGB) and sleeve gastrectomy
(SG) carry fewer risks than revisions from vertical banded
gastroplasty (VBG), horizontal gastroplasty, and Roux-en-Y
gastric bypass (RYGB) [2, 3, 6, 7, 9, 10]. Similarly, a revision
to RYGB carries lower risks than revision to duodenal switch
(DS) and higher risks than revision to SG [10]. A number of
cases that need conversion from VBG and horizontal
gastroplasty are decreasing worldwide as these procedures
are no longer carried out. Moreover, these revisions are often
carried out for strong clinical reasons other than poor weight
loss. Furthermore, it has been shown [10] that careful patient
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selection, attention to technical details, and systematic ap-
proach can remarkably improve safety of revisional proce-
dures. Success of any bariatric surgery, primary or revisional,
largely rests on patient’s ability to make long-term behavioural
changes. Any attempt at RBS must hence be accompanied by
correction of any persistent adverse underlying dietetic, psy-
chological, and behavioural factors.

There is no randomised controlled trial in scientific litera-
ture comparing RBS with “no” RBS in patients deemed suit-
able for RBS. Indeed, such a trial may even be considered
unethical. Given these difficulties, surgeons are left with no
choice but to compare RBS with PBS to understand its safety
and efficacy. It is important to understand that the choice these
patients face is not whether they can get RBS or PBS; the
choice lies between RBS or nothing, and in this context, even
lower gains at higher risks may be considered acceptable as
long as patients are fully aware of the altered risk versus ben-
efit ratio. There are other practical problems with such com-
parison. These patients may already have lost some weight
with the PBS, and indeed, sum total of weight loss with their
original operation and RBS in these patients is often similar to
that would be achieved with a PBS [9, 11, 12]. Finally, pa-
tients undergoing RBS may have a different starting body
mass index (BMI) and a more advanced “disease” [9].

Despite these obvious academic issues, it is not too difficult
to comprehend the reason behind studies comparing RBS with
PBS. Given the difficulties in carrying out randomised studies,
and limited value of case series and cohort studies, these stud-
ies provide us with the closest study design to study the com-
parative usefulness of RBS. This article aims to systematically
review a variety of nonrandomised studies comparing safety
and efficacy of RBS in comparison with PBS in accordance
with Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines. Since Roux-en-Y gas-
tric bypass and sleeve gastrectomy are the commonest
revisional procedures performed currently, we focus on these
two procedures.

Methods

An online search of PubMed, Medline, Embase, and Google
Scholar was independently carried out by two researchers
using keywords “revisional bariatric surgery”, “revisional
sleeve gastrectomy”, “revisional gastric bypass”, “band-to-
bypass conversion”, and “band-to-sleeve conversion” to iden-
tify all articles written on the topics of RBS. Articles were also
identified from references of relevant articles. The last of these
searches was carried out on 17 January 2015.

A total of 290 articles were finally identified after exclud-
ing duplicates. Initial search revealed 26 articles comparing
revisional and primary bariatric surgery. Articles published in

other languages [13] were excluded, as well as those that dealt
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with a mixture of primary and revisional surgeries [10, 14],
making comparison difficult or those that analysed variations
of procedures (resectional gastric bypass) not currently popu-
lar [15]. An earlier study [16], which compared PBS with
revisions mainly from jejuno-ileal bypass, was also excluded,
as most bariatric surgeons are unlikely to encounter patients
needing revisions from jejuno-ileal bypass in their routine
practice. Articles (21 in total) comparing primary and
revisional SG (rn=7) and primary and revisional RYGB (n=
14) were systematically reviewed. The article by Germanova
etal. [17] was excluded from cumulative quantitative analysis,
as authors did not detail basic demographics, complication
rates, and weight loss separately for primary and revisional
sleeve gastrectomy patients. While using data for quantitative
analysis from two papers by the same group of Thereaux et al.
[18, 19] comparing results with primary and revisional
RYGB, care was taken to avoid duplicate entry of overlapping
data and only one set of data was used. Median values were
not included in cumulative analysis. Values of all the param-
eters were not available for every study. This was taken into
account when calculating cumulative percentages. We did not
use any statistical comparison of data between primary and
revisional group, as there will be significant risks of error in
absence of raw data for any of these studies and their hetero-
geneous nature. Figure 1 shows a PRISMA flow chart for
article selection.

Results

This review identified a total of 21 studies comparing primary
and revisional Roux-en-Y gastric bypass (n=14) and primary
and revisional sleeve gastrectomy (n=7). Studies were sepa-
rated into two groups: those that compared outcomes of pri-
mary and revisional RYGB and those that compared outcomes
of primary and revisional SG. Table 1 [2-5, 7-9, 11, 12,
17-28] lists qualitative characteristics of these studies.

Revisional RYGB Versus Primary RYGB

Nine of the 14 studies comparing primary and revisional
RYGB did not find any significant difference in complication
rates between two groups. There was no difference in mortal-
ity between two groups in any of these studies.

Similarly, though 9 out of 14 studies found inferior weight
loss outcomes in revisional RYGB group, it is worth noting
that all of these studies used pre-revisional surgery weight as
the reference point.

Cumulative Comparative Results of Revisional and Pri-
mary RYGB Table 2 lists comparative cumulative data for
primary and revisional RYGB. Fourteen studies compared
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Fig. 1 PRISMA flow chart for
article selection

Identification

290 Articles on Revisional Bariatric Surgery identified using
various biomedical database searches and cross-

referencing

Screening

26 articles identified after reading abstracts describing any
comparisons between primary and revisional RYGB and SG

in English language literature on initial screening

Eligibility

5 articles excluded as not eligible due to various reasons.

Included

21 (14 comparing primary and revisional RYGB AND 7
comparing primary and revisional SG) articles selected for

final synthesis. All of these studies included in Table 1.

outcomes of revisional RYGB with those seen after primary
RYGB. A total of 986 patients undergoing revisional RYGB
were compared with 4,067 primary RY GB patients. The mean
age of patients was 45.3 and 43.5 years in revisional and
primary group, respectively. Females accounted for 87 % pa-
tients in revisional group as compared to 79.6 % in primary
group. The mean preoperative BMI was 47.8 and 49.8 kg/m?,
respectively, in revisional and primary groups. Mean opera-
tive time was 201.6 min in revisional group compared to
127 min in primary group. Mean hospital stay in revisional
and primary group was 5.8 and 4.5 days, respectively.

The complication rate was 29.5 % in revisional group com-
pared to 13.9 % in primary group, and the respective reoper-
ation rates were 8.4 and 8.6 %. A mortality rate of 1.3 % (n=7/
541) was observed in revisional group compared with 0.2 %
(n=8/4067) in primary group. Most (six out of seven) mortal-
ity in revisional group were reported by Zhang et al. [2]. Leak
rate was 5.8 % in revisional group compared to 1.0 % in
primary group.

Weight loss was not analysed cumulatively due to
significant heterogeneity amongst studies. Weight loss
data were available in 13 out of the 14 studies. Out
of these, ten studies reported inferior weight loss with
revisional RYGB, whereas two of them did not find any
significant difference. A further two reported no signif-
icant difference in weight loss if pre-banding weight
was used as the index point.

Revisional Sleeve Gastrectomy Versus Primary
Sleeve Gastrectomy

Two of the seven studies comparing primary and revisional
SG showed higher complication rates with revisional sleeve
gastrectomy. There was no difference in mortality in any
study. Weight loss outcomes were not available in two studies,
not significantly different in three, and inferior in revisional
group in two.

Cumulative Comparative Results of Revisional and Pri-
mary SG Table 3 lists comparative cumulative data for pri-
mary and revisional SG. Seven studies compared outcomes of
revisional SG with those seen after primary SG. A total of 541
patients undergoing revisional SG were compared with 1,861
primary SG patients. The mean age of patients was 42.1 and
42.7 years in revisional and primary group, respectively.
There were 90.1 % females in revisional group compared to
74.9 % in primary group. The mean preoperative BMI was
42.7 and 48.6 kg/m?, respectively, in revisional and primary
groups. Mean operative time was 133.2 min in revisional
group compared to 106 min in primary group. Mean hospital
stay in revisional and primary group was 3.8 and 3.6 days,
respectively.

The complication rate was 10.5 % in revisional group com-
pared to 5.2 % in primary group, and the respective reopera-
tion rates were 4.8 and 1.6 %. Zero mortality (n=0/541) was
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Table 2 Comparison of cumulative quantitative data from studies
comparing primary and revisional RYGB

Characteristic Primary RYGB Secondary RYGB
Number of patients 4067 986
Mean age 435 453
Mean BMI 49.8 47.8
Females 79.6 % 87 %
Mean operative time (min) 127 201.6
Mean hospital stay (days) 4.5 5.8
Complication rates 13.9 % 29.5%
Reoperation rates 8.6 % 84 %
Leak rates 1.0 % 58 %
Mortality rates 0.2 % 1.3 %

observed in revisional group compared with 0.1 % (n=2/
1861) in primary group, but there is clearly potential for type
II error due to small dataset. Leak rate was 1.9 % in revisional
group compared to 1.5 % in primary group.

Weight loss was not analysed cumulatively due to signifi-
cant heterogeneity amongst studies. Weight loss data were
available in five out of the seven studies. Out of these, two
studies reported inferior weight loss with revisional SG,
whereas the other three did not find any significant difference.

Discussion

Obesity is a chronic disease [29], and like many other chronic
diseases, there is no treatment available which will cure all
patients at various stages of their disease. Different patients
will need different treatment, and any patient will not respond
to the same treatment at different stages of their disease. More-
over, it is now widely recognised that identification and cor-
rection of contributory dietetic, psychological, and behaviour-
al factors must go hand in hand with any surgical intervention

Table 3  Comparison of cumulative quantitative data from studies
comparing primary and revisional SG

Characteristic Primary SG Secondary SG
Number of patients 1,861 541
Mean age 42.7 42.1
Mean BMI 48.6 42.7
Females 74.9 % 90.1 %
Mean operative time (min) 106 133.2
Mean hospital stay (days) 3.6 3.8
Complication rates 52% 10.5 %
Reoperation rates 1.6 % 4.8 %
Leak rates 1.5 % 1.9 %
Mortality rates 0.1 % 0 %

for obesity. Treatment strategies for many chronic diseases
contain well-established algorithms with escalation of treat-
ment strategy, a natural back up for failures with first-line
treatments. Viewed in this way, RBS is simply an escalation
of treatment strategy, not vastly dissimilar to what insulin
treatment is for those who do not respond to or have side
effects with first-line antidiabetic medications. The only justi-
fication that one should hence need for RBS is whether the
risks of RBS are outweighed by the benefits. This question has
not yet been and perhaps cannot be answered with level 1
evidence given the sheer number of studies now reporting
on the safety and efficacy of RBS [10, 29-32].

Revisional bariatric surgery is increasingly becoming more
and more popular all over the world and poses significant
questions for policy makers and funders all over the world.
This is the first systematic review of studies comparing pri-
mary and revisional bariatric surgery in scientific literature.
Since RYGB and SG account for the majority of RBS final
anatomy, we concentrated our efforts on these procedures. The
authors acknowledge that there are other successful forms of
RBS.

Two almost contrasting trends emerge from our study from
qualitative examination of studies and quantitative compari-
son of data within them. Our qualitative analysis found that
most studies comparing primary and revisional Roux-en-Y
gastric bypass and sleeve gastrectomy did not show any sig-
nificant difference in complication rates, reoperations, and
mortality between the two groups. It is entirely possible that
this simply reflects type Il error as most of these studies are
based on small sample sizes. Similarly, though many studies
showed inferior weight loss with revisional Roux-en-Y gastric
bypass and two have also shown inferior weight loss with
revisional sleeves, this must partly be due to the fact that
studies have used pre-revisional bariatric surgery weight as
the index weight. Furthermore, many patients undergo
revisional surgery because of their inability to maintain or
achieve a satisfactory oral intake. Many of these patients in-
deed end up gaining weight after revisional bariatric surgery.

At the same time, quantitative cumulative data comparison
in our study suggests that RBS is technically more challenging
to carry out, takes more time, is associated with longer hospi-
tal stay, and is associated with higher risk of complications
and reoperations. Revisional RYGB group also had higher
mortality, but this was not the case with revisional SG. Weight
loss data is more complex to understand because of varying
start points, but generally, it would be fair to assume that
revisional RYGB and SG result in slightly poorer weight loss
compared to primary RYGB and SG, respectively. It is not
entirely clear whether this translates into a significantly infe-
rior comorbidity resolution rates.

Exact risk associated with RBS will obviously depend on
the patient characteristics, primary procedure, reason for RBS,
the nature of revisional procedure, and experience of the
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surgical team. Though any well-trained bariatric surgeon can
safely carry out procedures at lower end of complexity, it is
only logical that complex, high risk, and revisional work is
carried out by high-volume experts in dedicated centres. There
needs to be some thinking around provision of RBS within
every geographical area to allow for development, concentra-
tion, and maintenance of expertise. It is worth noting in this
context that National Institute of Health and Care Excellence
(NICE) guidelines in UK recommend that revisional bariatric
surgery “should be undertaken only in specialist centres by
surgeons with extensive experience because of the high rate of
complications and increased mortality”.

Many patients need RBS when they would not have
met commonly accepted BMI criteria for primary bariat-
ric intervention. Usually, these are patients where prima-
ry procedure has resulted in a complication but has
been successful from the point of view of weight loss
and improvement in comorbidities. In some of these
patients, correction of complication (for example, trou-
blesome acid reflux after SG) will need a different bar-
iatric procedure, but in other cases, it may be possible
to treat complication by simply removing the causative
factor but at the risk of recurrence of obesity or its
associated comorbidities (for example, removal of a
slipped band). Aarts et al. [33] have shown that patients
who had their gastric band removed without any RBS
were “guaranteed” to regain weight. Whether RBS can
be safely offered to these patients with lower weight
and BMI is not a matter of dispute anymore [34]. Ap-
plying criteria used for primary bariatric surgery to the-
se patients will only mean that most of them will come
back with a more advanced disease and lose the previ-
ous gains. This is something policy makers and funders
will have to factor into their decision-making.

There is another subgroup of patients. These are the people
who have obtained some weight loss from their PBS and have
now fallen below the qualifying criteria. Such patients often
seek RBS, as they have not reached their own perceived
“ideal” body weight. In this context, it is important to under-
stand that criteria for primary bariatric intervention have been
agreed after a thorough risk versus benefit analysis of
bariatric/metabolic surgery at a given BMI. If anything, the
risk versus benefit ratio is likely to be higher for RBS for these
patients, making RBS even less justified on clinical grounds.
It would hence seem reasonable to apply the existing primary
bariatric surgery criteria to those who have achieved some
weight loss with their PBS and have now fallen below the
qualifying BMI.

There is a third group of patients who have achieved
satisfactory results from a PBS but have still not
achieved BMI or a state of health that will put them
beyond the qualifying criteria for primary intervention.
We feel the decision-making for such patients should be

@ Springer

left to the individual MDT. If these patients can benefit
from a further surgical procedure and if it can be justi-
fied on clinical grounds, RBS may be a valid clinical
choice for these patients. Indeed, such thinking has
formed the basis of many “staged” treatment approaches
bariatric surgeons routinely use.

Some surgeons [1, 9] have suggested that a restrictive
procedure needing conversion for inadequate weight loss
should preferably be converted to one that also provides
a degree of malabsorption. Elnahas et al. [1] demon-
strated superior outcome with revisional RYGB and
bilio-pancreatic diversion (BPD)/DS for converting a
gastric band in their systematic review of revisional sur-
gery after failed AGB; weight loss was not sustained in
the SG group. In their systematic review of 106, 514,
and 71 conversions of AGB to SG, RYGB, and BPD/
DS, respectively, they reported an excess weight loss
(EWL) of 60, 22, and 35.3 % at 6-12, 12-24, and
24-48 months, respectively. The EWL for RYGB at
the same follow-up period were 46.3, 57.8, and
48.2 %, respectively, and corresponding numbers for
the BPD/DS group were 18, 47.1, and 78.4 %. Others
have also advocated adding malabsorptive element to
failures after purely revisional procedures. However, this
approach may not hold for those needing conversions
for reasons other than inadequate weight loss. Moreover,
procedures like BPD/DS do carry higher risks even as
primary procedures, and significant malabsorption asso-
ciated with these procedures has its own problems. This
review is not qualified to comment on the safety and
efficacy of BPD/DS for revisions from other procedures.

As discussed earlier, comparison between revisional
and primary bariatric surgery is somewhat arbitrary
and can even be considered unfair as the choice these
patients face is not between revisional and primary pro-
cedure but between revisional surgery or “no” surgery.
For patients suffering with complication of primary bar-
iatric surgery, revisional surgery is practically the only
available option that will allow them to maintain and/or
further the weight loss achieved with their primary pro-
cedure. Revisional bariatric surgery is being driven by
patient demand and is perhaps a reflection of the fact
that an ideal bariatric intervention still eludes us. Many
of these patients have undergone procedures that are
now considered obsolete.

Conclusion

Revisional RYGB and SG appear to carry a higher but accept-
able complication and reoperation rates in comparison with
respective primary procedures. Weight loss achieved is
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inferior but still significant. Bariatric surgeons should treat
revisional procedures with caution.
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