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Center of Excellence for the EAC-BC A o . .4 . e
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operatorii, costurile gi aspectele tehnice ale acesteia. Prezentam in
acest articol experienta centrului nostru cu privire la utilitatea
CBS in chirurgia revizionala.
Metode: A fost efectuatad o revizuire retrospectiva a experientel
noastre, precum gi o revizuire a literaturii pentru a evalua
impactul CBS in domeniul chirurgiei revizionale.
Rezultate: Un total de 17 pacienti (5 femei si 12 barbati) au fost
operati. Cea mai frecventa interventie chirurgicala a fost SADI-S
secvential (a doua etapa) (n = 6) i conversia gastrectomiei verticale
la bypass gastric (n = 9) RE-DO bypass gastric (2). Nu s-au
inregistrat complicatii severe. Din revizuirea sistematica a
literaturii am obtinut rezultate similare, inclusiv un numar scazut
de complicatii atunci cand se efectueaza o interventie chirurgicala
robotica revizionala.
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standard, in ceea ce priveste eficacitatea, siguranta si durata internarii. Nu s-au observat diferente
in ratele de mortalitate, morbiditate si reinterventie intre ambele abordari. Incurajam chirurgii sa
invete sa efectueze tehnica robotica ca parte a procesului de democratizare si standardizare a
chirurgiei bariatrice.

Cuvinte cheie: chirurgia robotica, Da Vinci, chirurgiei bariatrice, revizionala, SADI-S, conversia

Abstract

Background: Robotic bariatric surgery (RBS) has increased in recent years. Many doubts
continue to exist regarding its utility in terms of postoperative complications, costs and technical
aspects. RBS has increased its number and shows a more technical challenge associated with more
post-operative complications compared to primary bariatric surgery. We herein present a single
Institution experience and review to describe its utility in revisional surgery.

Methods: A retrospective review of our experience and a review of the literature has been
conducted to evaluate the impact of robotic revisional surgery in the bariatric field.

Results: A total of 17 patients (5 female and 12 male) were operated on. Most frequent surgery
was conversion of sleeve gastrectomy to gastric bypass (n=9). No leaks were found nor severe
complications. A systematic review showed similar results including a decreased number for
complications when performing robotic revisional surgery.

Conclusions: Revisional robotic surgery shows better results compared to standard laparoscopic
revisional bariatric surgery in terms of efficacy, safety and hospital stay. No differences were
seen in rates of mortality, morbidity and reintervention between both approaches. We encourage
surgeons to learn to perform the robotic technique as part of the process of democratization and

standardization of bariatric surgery.

Key words: robotic surgery, Da Vinci, bariatric surgery, revisional, SADI-S, conversion

Introduction

Bariatric surgery has been proved to reduce
the risk for the development of medical com-
plications such as diabetes mellitus, cardio-
vascular diseases or even cancer (1-2).
Furthermore, Morbid Obese (MO) patients
associate a myriad of metabolic derange-
ments, such as type 2 diabetes mellitus
(T2DM), which could also justify some of the
postoperative complications seen in this kind
of patients, including the gastrointestinal leak
(3). Bariatric robotic surgery has evolved a lot
since 1998 when Himpens et al. published the
first case of bariatric robotic procedure (4).
Revisional bariatric surgery is required in 10
to 56% of cases (5). It is, in fact, the fastest
growing category of bariatric procedures,

having grown from 6% in 2013 to 15.4% in
2018 (6). Main causes are inadequate weight
loss, weight regain, or complications related to
the primary procedure. The increased number
of bariatric procedures worldwide and the
number of reoperative procedures will most
likely continue to increase in the coming
years. Revisional bariatric surgery (RBS) is
challenging and technically more demanding,
requiring a specific approach (5-8). Thus, post-
operative complications, such as anastomotic
Leak (AL) and bleeding have been shown to be
higher in laparoscopic surgery compared to
robotic surgery (RobS) (9-12). Reoperative
bariatric surgery includes 3 types of proce-
dures such as revisions, corrections where the
anatomy of the initial procedure is preserved.
These procedures are often performed to
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manage complications of an effective proce-
dure, such as redo of a gastrojejunal anasto-
mosis because of intractable marginal ulcer or
stricture. Corrections can include adhesiolisis,
correcting abnormalities on the anastomosis,
closing possible gastro-gastric pouch fistulas
or anything that could be the cause of weight
regain. Also, adding restriction by reducing a
large pouch or a large stoma or increasing
malabsorption by adding a longer Roux or
biliopancreatic limb should be considered
corrective procedures. Second, conversions
which are defined when a primary bariatric
procedure is converted to a different bariatric
procedure. Insufficient weight loss, weight
regain, or recurrence of obesity-related comor-
bidities are the most frequent reasons leading
to this type of revisions. (eg, conversion from a
AGB or vertical banded gastroplasty to an
gastric bypass (GBP) or sleeve gastrectomy).
Third, reversals that include the return to a
normal anatomy from the primary bariatric
procedure, where the original anatomy is
restored. In this article, we aim to review the
impact of robotic revisional surgery in terms of
postoperative complications in our literature
and review the literature related to RBS and
RobS.

Materials and Methods

A retrospective review of the cases who
underwent robotic revisional bariatric surgery
at our center (Vall d'Hebron University
Hospital) was carried out, in which epidemio-
logical data such as age, sex, and previous
obesity-related pathologies were analyzed.
Clinical data was collected after 30 days of the
date of the intervention in each patient,
including type of surgery performed, total
operative time, overall morbidity, hospital stay
and 30-days post-operative complications.

In addition to this, a literature review was
conducted to evaluate the evidence supporting
the different treatment approaches for robot-
assisted bariatric surgery and a comparison
between this technique with the laparoscopic
approach in terms of weight loss results and
complications. We carried out (AC, EGM and

RV) a systematic research of the following
metasearch engines including the period from
the platform inception through December
2020: PubMed, Embase, MEDLINE,
Cochrane Central Register of Controlled
Trials, and the main clinical trial databases
(the International Clinical Trials Registry
Platform Search Portal and ClinicalTrials.gov)
for on-going studies. The search strategy
included keywords such as “robotic-assisted
bariatric surgery”’, “robotics AND bariatric
surgery”’, “robotic revisional bariatric sur-
gery”, “robotic Roux-en-Y gastric bypass”,
“robotic sleeve gastrectomy” and “laparoscopic
bariatric surgery”. Gray literature, as well as
references named in the published studies,
were also analysed to ensure not missing
relevant articles.

There was no discrimination by language.
Finally, the following data was deduced from
the included articles: study main features
(author, journal, year of publication and type
of study), demographic characteristics (number
of patients included, age, gender, baseline
BMI), type of procedure, number and types of
complications, follow-up and weight loss
results.

Results

The results of the review of cases operated on
1n our center are shown in 7able 1. In total, 17
patients underwent robotic revisional
bariatric surgery, 5 of whom were women, and
the rest were men. The mean age was 33 years
and mean operative time vas 180 minutes.
Previous comorbidities included T2DM,
hypertension, dyslipidemia, and obstructive
sleep apnea syndrome. Most frequent surgery
was conversion of sleeve gastrectomy to
gastric bypass (GBP) (n=9). Two (2) patients
underwent a re-do surgery from GBP (Fig. 1).
In the end, the postoperative complication rate
was 5.88% of the total, specifically, one case of
reoperation in the first days after surgery in a
second stage SADI-S. Mean length of hospital
stay was 2.4 days. In the end, no major intra-
operative nor post-operative complications
such as gastro-intestinal bleeding, anastomot-
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Figure 1.

ic and/or gastric pouch leak, deep vein throm-
bosis/pulmonary embolism, or surgical site
infection were found.

On the other hand, 257 papers were
screened for review by three authors (AC,
EGM and RV). After applying our inclusion
and exclusion criteria, 5 of them were finally
analysed to obtain information about robotic
bariatric revisional surgery (7able 2. Having
a total number of 2,443 patients, the overall
complication rate ranges between 0 — 8.8%,
being the most common one the anastomotic
leak in conversions from adjustable gastric
band (AGB), revisional GBP and SADI-S and
postoperative bleeding in the staple line in
sleeve gastrectomy. Other complications that
must be considered are marginal ulcer, ventral
hernia, pulmonary embolism, gastrojejunal
anastomosis stricture, wound infection,
pneumonia and urinary tract infection. No
differences were found in morbidity, mortality
and reintervention rates when comparing
revisional robot assisted GBP and the laparos-

Image showing: 1) Marginal ulcer of the anastomosis highly adhered to the anterior wall of the antrum (gastro-gastric fistula);
2) Massive adhesiolysis and opening of the fistula of the gastro-entero anastomosis on the remnant stomach; 3) Complete
bypass dissection with closure of the remnant fistula; resection of the anastomosis and alimentary limb; 4) Reconstruction of
the gastric bypass with a hand sewed anastomosis.

copic approach. In addition, RRBS is associated
with a shorter length of stay than LRBS in
complex procedures and has at least an
equivalent safety profile. There were no clear
data on costs and most papers focus on the
feasibility of the technique with the use of
robotic platforms.

Discussion

Bariatric robotic surgery has evolved a lot
since 1998 when Himpens et al. published the
first case of bariatric robotic procedure (4). As
it is described in EAES consensus statement
on the use of robotics in general surgery (13-
14), robotic surgery provides 6 degrees of
freedom of movement, greater precision, 3D
vision and comfort for the operator, all of them
are characteristics that should facilitate
surgery in an obese patient, who characteristi-
cally has thin walls, fatty liver, and large
dimensions (15). All these features could be
helpful for the execution of complex bariatric
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Table 1. Demographic data, outcomes and 30 days
complications of patient with revisional robotic

surgery in our Institution

Revisional robotic bariatric
surgery (n=17)

AGE (years)

Median 54

Range 32-65
GENDER

Female 5 out of 17 (29.41%)

Male 12 out of 17 (70.59%)
PREOPERATIVE BMI (Kg/M?)
Median 33
Range 24-56
PREVIOUS CO-MORBIDITES (%)
Diabetes Mellitus 29.4 %
Hypertension 47.0 %
Dyslipidemia 47.0 %
0SAS/CPAP 471 %
TYPES OF SURGERIES PERFORMED (n)
SG to SADI-S 6
Conversion from SG to GBP 9
Re-Do GBP (gastro-gastric fistula) to GBP 2
OUTCOMES
Total operative time (minutes, range) 180 minutes
(150-240 minutes)
Overall Morbidity. (n, %) 1 (5.88%)
Intraoperative complications. (n, %)
Blue test leak 0 (0.0%)
Bleeding 0 (0.0%)
Perforation 0 (0.0%)
Leak 0 (0.0%)
Length of hospital stay (days) 2.4 days
30 DAYS COMPLICATIONS. (n, %))
Deep vein thrombosis 0 (0.0%)
Pulmonary embolism 0 (0.0%)
Pneumonia 0 (0.0%)
Wound infection/seroma 0 (0.0%)
Urinary tract infection 0 (0.0%)
Gastrointestinal bleeding 0 (0.0%)
Re-operations 30 days 1 (5.88%)
Pouch or G-J anastomotic leak 0 (0.0%)
J-J anastomotic leak/intestinal lesions 0 (0.0%)
Intra-abdominal bleeding 0 (0.0%)
Other reasons 0 (0.0%)

Abbreviations: BMI body mass index, 0SAS/CPAP obstructive sleep apnea
syndrome and continuous positive airway pressure; SG: Sleeve gastrectomy;
GBP (Roux en Y Gastric Bypass)

surgery techniques that may need include
handsewn anastomosis, manipulation of
different abdominal quadrants, such as the
GBP, duodenal switch, SADI-S or redo
bariatric surgery. Most studies carried out to
date, have shown a similar complication rate
as conventional laparoscopic surgery. No
differences were found in the incidence of
reoperations, bleeding, leakage, or stenosis
compared to laparoscopic surgery (14,15). Due

to the lack of number of cases, we did not
perform a comparative study of laparoscopic
revisional surgery and robotic revisional
surgery. However, data shown in Table 1,
and according to our review, are like those
published by other authors. Also, robotic
bariatric surgery has been proved to be less
cost effective, longer operating times and
higher costs, compared to laparoscopic bariatric
surgery (16). It has been described that in
complicated revisional bariatric surgery a
robotic approach may confer a shorter hospital
stay (17). In our data, hospital stay remains
very low (2-3 days), being according to our
standard of care. On the other hand, the
learning curve in robotic surgery is shorter
than in laparoscopy. More studies need to be
done to determine the role of robotic bariatric
surgery.

This surgery is technically challenging, due
to adhesions and altered anatomy caused by
the first one (7). Because of this, operative
time is also longer (8). The type of revisional
procedure and the number of prior foregut or
bariatric operations determine perioperative
morbidity, and it depends on the original
technique and the indications for revision (9).
It is important to establish if the cause of
failure is anatomic or behavioural (10). Once
decided a surgical revision is necessary, the
next step i1s to choose the needed technique.
Reoperative bariatric surgery includes 3 types
of procedures as defined previously: 1) revisions,
corrections 2) conversions such as sleeve
gastrectomy to SADI-S as a second stage as in
our experience with the revisional procedures
described in table 1; 3) reversals that although
we have recently published the review of a fist
cohort of patients, we do not have experience
yet in robotic reversal. Current literature
shows an increased morbidity in revisional
bariatric surgery compared to primary
procedures (10-12). However, this morbidity
can be acceptable in experienced hands (10).
As in our short experience, data suggest that
major complications should at least be less
than 2% of the cases. It is also as effective as
primary surgery in achieving a maintained
weight loss (11). Furthermore, general
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advantages of robotic surgical systems over
traditional laparoscopy include three-
dimensional high-definition visualization,
tremor filtration, and direct camera control by
the surgeon and wristed instruments, which
make relatively complex laparoscopic tasks
such as suturing easier (18-19). In the field of
bariatric surgery, these advantages should be
translated into a decreased number of leaks or
even anastomotic stenosis, due to the ability to
perform fully handsewn anastomosis versus
the more commonly performed stapled anasto-
moses with the laparoscopic approach (20).

Revisional bariatric surgery includes the
usual difficulties of surgery in patients with
obesity, such as visceral fat, hepatomegaly and
abdominal wall thickness. Furthermore, re-
operative surgery adds the challenge of
working in a more complex abdomen with a
certain degree of adhesions, modified tissue
planes or novel complications (marginal ulcer,
gastro-gastric fistula). In our experience, we
had two cases of marginal ulcer complicated
with gastro-gastric fistula. These differences
with primary procedures explain the higher
complications rates (in leaks and bleeding)
seen after laparoscopic reoperative bariatric
surgery, with leak rates ranging from 6% to
22% (21-23). Robotic surgery can offer a high-
er facility to perform handsewn anastomosis,
articulated instruments and 3-dimensional
high-definition visualization could potentially
result in a more precise dissection and better
handling of tissues, which might result in
better postoperative outcomes.

From our data extraction, some studies
such as the analysis of the MBSAQIP data-
base shows that revisional robotic bariatric
surgery might have some issues to be solved.
The case-matched study from Acevedo
demonstrated longer operative time, increased
hospital length of stay, and increased rate of
unplanned intensive care unit admissions
with robotic revisional bariatric surgery (23).
Our mean operative time was 180 minutes
and ranged from 150 to 240 minutes. This
time is longer compared to our laparoscopic
revisional surgery. Further studies should be
done to understand the reason of this

increased time. The MBSAQIP database has
been evaluated specifically comparing laparo-
scopic versus robotic revisional bariatric
surgery and showed an increased operative
time and length of stay for robotic-assisted
revisional surgery (24). We need however to
mention that there is a difficulty in analysing
the data as all cases are mixed and it is
difficult to comment on the effects of patient
selection (24-25).

Several studies have suggested potential
advantages of the robotic approach, with lower
laparotomy conversion rates, lower leak rates,
and shorter lengths of hospital stay compared
with laparoscopic surgery (26-28). There is a
lack of large, randomized studies such as our
short experience review, but data suggest that
robotic surgery may provide the highest bene-
fit for reoperative bariatric surgery.

This review has some limitations. It has not
specifically compared the impact of robotic
versus laparoscopic surgery and has not
focused on costs related to the systems and on
the overall process. However, costs related to
the robotic systems include initial purchase,
maintenance, and disposable parts. The
advent of new robotic platforms in the market
and others that will come soon, currently
being developed by several companies across
the world, will stimulate market competition
and decrease overall costs. Surgeon experience
and the learning curve will play a critical role
as well because shorter operating times
decrease overall costs and will result in higher
income by allowing more revisional surgeries
to be performed.

Conclusions

Even though robotic surgery offers potential
technological advantages, its widespread
adoption has been limited by high costs, a
difficult adoption and longer operative times
compared with traditional laparoscopy in the
bariatric field. The increased number of
primary bariatric procedures and its need to
revisional procedure which implied a higher
complication rates have led to the robotic
approach is associated with often conflicting
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