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Abstract: Introduction: According to the high rate of patients requiring a Re-Do surgery after a
primary Sleeve Gastrectomy, due to failure on weight loss, this study proposes a comparison between
RYGB and OAGB as a secondary intervention for morbidly obese patients. Methods: A retrospective
review of patients who underwent revisional surgery to convert SG to RYGB or OAGB at our
institution from November 2011 to November 2019 was performed. Results: A subset of sixty-three
patients with previous SG underwent revisional surgery due to failure of the primary intervention.
The OAGB group (n = 17) had a mean BMI at the time of the sleeve of 62 kg/m2 and a mean BMI
of 50.7 kg/m2, the length of the Omega was 139.35 cm. The RYGB (n = 46) group showed a mean
BMI of 47 kg/m2 at the time of the sleeve and a BMI of 34.8 kg/m2 at the time of the revision. The
RYGB was performed according to the 70/120 cm standard for all the patients. One patient also had
a revision from secondary OAGB to RYGB due to persistent biliary reflux, in this case the biliary
branch was settled at 150 cm and the alimentary at 50 cm. Conclusions: The outcomes in the OAGB
group showed a 29%WL and a 47%EWL (out of a 17%WL and 28%EWL at the time of the sleeve),
on the other side the RYGB group reached a 33%WL and 72%EWL (out of a 25%WL and a 54%EWL
at the time of the sleeve). According to our data we assume that RYGB is more effective in terms of
weight loss as a revisional surgery after sleeve
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1. Introduction

In the time of pandemic, obesity has not stopped its chronic effects affecting a large
portion of the world’s population and, even more, it was a major risk factor for those who
developed serious complications after a COVID-19 infection [1–3]. In order to offer a safe,
feasible and simple surgical solution, laparoscopic sleeve gastrectomy (LSG), originally a
component of biliopancreatic diversion with duodenal switch (BPD-DS), became the most
commonly performed procedure in bariatric surgery [4]. Despite the improvement occur-
ring with LSG in terms of metabolic syndrome, long-term failure rates are up to 64% [5].
According to the American Society for Metabolic and Bariatric Surgery (ASMBS) preopera-
tive surgery is intended to collect corrective, reversal and conversion procedures [6]; the
latter is especially increasing all over the world due to insufficient weight loss and weight
regain in the long term [7]. It is hard to define how weight regain should be described after
LSG, and in the literature a large variety of definitions are offered. It is reasonable to con-
sider an increase of at least 10 kg from nadir weight [8] as a criterion for a re-operation, but
also other measures, like BMI or percent excess weight loss (EWL) could guide the choice,
giving meaningful data supporting the weight loss failure. A proper distinction between
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two types of weight loss failure has been proposed by the International Bariatric Club [9]:
insufficient weight loss, described as an EWL of <50% at 18 months and progressive weight
regain, occurring after reaching a peak of EWL > 50%. Despite criteria and definition, a
focus in the literature about proposed causes of weight regain after LSG includes initial
sleeve size, sleeve dilation, increased ghrelin levels, inadequate follow-up support and
maladaptive lifestyle behaviors [10]. Even with several predictors for weight regain after
SG, the lack of a consistent, worldwide shared definition [11] implies that every bariatric
center chooses his own strategy to manage those patients. Currently Roux-en-Y gastric
bypass (RYGB) is recognized worldwide as the golden standard for revisional procedures,
but it is not that easy, feasible and safe as LSG. Revisional RYGB has been described by
current studies [12–15] as a harbinger of early complications such as leakage, bleeding and
infection (occurring in 11.8–16.6% of surgeries and up to 8% of these cases need further
intervention) and long-term complications like internal herniation (occurring in 3.3–4.9%
of surgeries). However, the conversion of LSG to RYGB can be successfully performed
laparoscopically with a low rate of conversion and reasonable complication profile, as
described by Landreaneau et al. [16], in the same manner for complications from LSG
or to enhance weight loss. Rutledge [17], looking for a viable alternative, proposed One
Anastomosis Gastric Bypass (OAGB) with the purpose of reaching a shorter operation
time, reversibility and technical simplicity. In comparison, as a primary procedure, OAGB
is not as effective as RYGB, reporting 60.1% vs. 72.9% excess weight loss five years after
surgery, respectively, whereas the complication rate is 3.2% vs. 1.8%, respectively [18–20].
Evidently the lower rate of complications and the simplicity of OAGB could drive the
choice for revisional procedures, with a large support in the literature. [21–26]. The aim
of this study was to suggest, according to our experience, which revisional procedure
could be more effective for weight regain after LSG, taking into account that all of those
revisional procedures were performed by certified and experienced bariatric surgeons in
the Adipositas Zentrum Klinikum Stuttgart Bad Cannstatt.

2. Methods

A retrospective analysis of patients undergoing re-operative bariatric surgery af-
ter a primary sleeve gastrectomy was performed considering a time frame from Jan-
uary 2010 to December 2019. The patients included in our study had a primary sleeve
gastrectomy and afterwards underwent revisional surgery (RYGB or OAGB). The indi-
cations for conversion were evaluated for weight loss failure/weight regain and other
type of complications—reflux after sleeve, swallowing disturbances and the combinations
of others.

Major exclusion criteria were:

• primary surgery not performed in our center
• patients receiving a primary LSG after other bariatric procedure (e.g., adjustable

gastric band)

3. General Operative Approach

While there are unique technical aspects to every SG to RYGB conversion, our center
has endeavored to standardize the evaluation and operation. Patients undergo upper
endoscopy prior to being operated upon. All operations are laparoscopically performed
and perioperative prophylactic antibiotics are administered. Optical entry trocar is utilized
most often, positioned away from any prior surgical incisions to minimize the risk of
inadvertent visceral injury. In most cases, abdominal adhesions are not severe and usually
divided with an ultrasonic dissector. Despite the differences between patients who already
went through an intervention by RYGP, we regularly perform the same steps. Following
radiolysis, identification and preservation of the left gastric pedicle is the first critical step
of the operation. The sleeve is typically divided just distal to the left gastric artery resulting
in a pouch of 30–50 mL volume. The biliopancreatic limb is typically 70 cm, and the Roux
limb is typically 150 cm, ante-gastric/ante-colic. The jejunojejunostomy is performed with a
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linear stapled technique, the mesenteric defects are closed. Regarding the One Anastomosis
Gastric Bypass, after the identification of the lesser curvature of the stomach, a partial
transection of the lesser sac is performed with a stapler. Using a 36 Fr bougie, the vertical
transection in order to obtain the gastric pouch is achieved excluding the fundus. Thereafter,
the small bowel is measured starting from the ligament of Treitz up to 150–180 cm, then the
gastrojejunostomy is performed with a linear stapled technique. A blue methylene test is
regularly performed for both procedures.

4. Calculations and Statistics

The purpose of this evaluation is only descriptive, since the choice of one operation
instead of another is partly down to patient choice. Continuous variables are described
in terms of the mean and standard deviation, or the median and interquartile range.
Categorical variable data (Table 1) were used to calculate the change in BMI, percent total
weight loss (%TWL) and percent excess weight loss (%EWL).

Table 1. Short overview of the two populations.

Sleeve in OAGB Sleeve in RYGB

(n = 17) (n = 46)

Height 165 cm 166 cm

Weight before 169.82 kg 131.58 kg

Sleeve (133.0–240.1) (94.2–183.4)

BMI before Sleeve 62.05 kg/m2 47.23 kg/m2

(48.18–85.03) (31.74–65.54)

Years between first 3 y 10 m 1 y 7 m

Op and Re-Op Weight before
Re-Op 139.35 kg 97.13 kg

BMI before Re-Op 50.72 kg/m2 34.88 kg/m2

(39.14–63.26) (23.45–56.08)

The short overview of the two populations shows a major difference in numbers
between groups and outcomes (Figure 1). This is firstly because of the historical reliability
of RYGB and the younger age of OAGB, but most importantly the occurrence of gastroe-
sophageal reflux after sleeve, which drives the use of RYGB (30). As shown in Tables 2–4,
GERD is one of the most recurrent comorbidities in the RYGB group.

Another important difference favoring RYGB is the chance to use it as a “rescue” proce-
dure. In fact, this group also includes patients who developed postoperative complications
like stapler leaks and bleeding or long-term problems such as swallowing failure.

The OAGB group includes patients operated on (for revisional surgery) in a short time
span of 3 years.

The larger number of cases in the RYGB group is due to a longer time span (5 years)
and the inclusion of cases where the combination of failure of weight loss and general
complaints after sleeve drove the patients to a new operation.
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Figure 1. Weight loss after procedures.

Table 2. Percentage of comorbidities in the two examined groups.

Comorbidities Sleeve in OAGB Sleeve in RYGB

Arterial Hypertension 29% 36%
Diabetes Mellitus Type 2 23% 17%

Asthma 11% 15%
Obstructive Sleep Apnea 17% 11%

Dyslipidemia 17% 21%
Arthrosis 58% 45%

Depression 29% 39%
Gastroesophageal Reflux

Disease 23% 45%

Hypothyroidism 29% 23%

Table 3. Comparison of Delta BMI, %WL and %EWL before and after One Anastomosis
Gastric Bypass.

After Sleeve After OAGB

Delta BMI 11.32 6.92
WL 17% 29%

EWL 28% 47.7%

Table 4. Comparison of Delta BMI, %WL and %EWL before and after Roux-en-Y Gastric Bypass.

After Sleeve After RYGB

Delta BMI 12.34 3.77
WL 25% 33%

EWL 54% 72%

5. Results

There were 63 patients who underwent conversion from sleeve to another bariatric
solution. The OAGB group involved 17 patients, 76.4% of them were female with a mean
age of 37.35 years. The BMI before sleeve was 62.05 kg/m2 and after a time span of 3 years
and 10 months on average, the patients underwent One Anastomosis Gastric Bypass,
reaching, after one year, a BMI of 50.72 kg/m2. The RYGB group consisted of 46 patients,
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with 93.47% being female. The mean age was 40.6 years. The average BMI before sleeve
reached a mean of 47.23 kg/m2, which dropped to 34.88 kg/m2 in one year after RYGB.

Regarding a comparison between the two groups, the EWL was increased in RYGB
group, 72% versus 47.7% for the OAGB group.

Figure 2 describes the weight loss progression after a secondary bariatric surgery.

Figure 2. Progression of weight loss occurring in our study population after a secondary
bariatric procedure.

The complications after sleeve driving towards revisional operation in the whole
population count, 21 patients out of 63 (33.33%), are shown in Figure 3.

Figure 3. Complications after sleeve driving towards revisional operation in the whole population.

6. Discussion

Despite the small number of patients and the descriptive statistics, this evaluation
offers different topics of discussion and opens reflections about revisional surgery after
sleeve gastrectomy. First it is necessary to state that the feasibility of one operation instead
of another depends on a large variety of fac tors, including patient choice and surgeon skill.
The modern trend for OAGB [18] suggests that this type of operation offers good outcomes
and a better chance for the surgeon to spare time and minimize the risks. Furthermore,
arising randomized studies [27] show results from OAGB, in terms of weight loss and
reduced comorbidities, are even better than those for RYGB and sleeve. Our data went
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against the main trend because a large proportion of our patients in the RYGB group asked
for this revisional operation in order to solve long-term complications like gastroesophageal
reflux; so this population also included patients with a good projection for weight loss after
sleeve gastrectomy. Regarding reflux, it has to be reported that in the OAGB group one of
our patients needed a further revisional operation due to biliary reflux, which made a switch
to RYGB necessary. It should be a good time to switch the focus not only of the literature
trends and the astonishing results coming from OAGB surgery, but also on approaching the
complexity of the patient, the symptoms developed after sleeve gastrectomy, and most of
all, to try to avoid other long-term complications. Since dumping syndrome is a probable
complication to be handled for both procedures, even if it is a little more frequent in the
RYGB group [28], educating the patients and regular follow-ups must been taken into
account [29], in order to avoid recurrent dumping episodes.

With the increasing popularity of sleeve gastrectomy, we can anticipate a growing
number of patients who require re-operation, predominantly to enhance weight loss.
Laparoscopic conversion of SG to RYGB or OAGB is a safe and technically feasible operation,
and our experience shows better outcomes after an RYGB. Long-term follow-ups [30] are
showing high rates of GERD after sleeve gastrectomy and the recommended solution for
Barrett’s esophagus [31], as described by Prager’s group, is the Roux-en-Y Gastric Bypass.
Nonetheless, the controversial bile reflux after OAGB [32], seems to be crucial for a Re-Do
surgery, since the patients are asking for another intervention not only in order to solve
weight regain or weight loss failure but also for other problems, as shown in our population
and described in the literature [33]. There is evidence about OAGB efficacy as revisional
surgery, mostly for weight regain [34], thereby a multidimensional evaluation should not
focus only on weight loss but also other aspects. Results regarding the quality of life
(QoL) after primary bariatric surgery have been already described [35], here, there was
no difference in long-term QoL between sleeve and RYGB, but OAGB appeared better
than sleeve [36].

7. Conclusions

We could assume that RYGB appears to be a better solution for revisional surgery
taking into account good reliability in terms of reducing side effects like GERD, and a
good outcome in weight loss. A solid statistical evaluation could be obtained with a
larger number of patients, but the overall description of our population could stimulate
discussions about the actual trend of using OAGB more than RYGB for revisional surgery.
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