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Abstract
Introduction

Revision and conversion surgery (RCS) is technically demanding and associated with higher perioperative
risk compared with primary bariatric procedures. The increasing adoption of robotic technology has
expanded surgical options for complex revisional cases; however, comparative data from public healthcare
institutions remain limited. This study aimed to compare perioperative outcomes between conventional
laparoscopic and robot-assisted laparoscopic approaches (RALA) in patients undergoing RCS at a tertiary
referral public center.

Methods

An observational, analytical, retrospective comparative study was conducted at the National Medical Center
“20 de Noviembre,” Instituto de Seguridad y Servicios Sociales de los Trabajadores del Estado (ISSSTE),
Mexico City, including patients who underwent bariatric revisional surgery between January 2021 and
December 2024 using either a conventional laparoscopic or RALA. Perioperative outcomes were compared
between groups. Continuous variables were analyzed using Student’s t-test or the Mann-Whitney U test, and
categorical variables using the chi-square test, with statistical significance set at p < 0.05.

Results

A total of 90 patients underwent bariatric revisional surgery. The RALA was associated with significantly
longer operative time than conventional laparoscopy (193.1 + 25 vs 145.6 + 18 minutes, p < 0.0001). Overall
complication rates were low (3.3%), with no significant differences between groups, and no mortality was
observed. Conversion rates were comparable between approaches.

Conclusion

In a high-volume public referral center, both conventional laparoscopic and robot-assisted RCS
demonstrated favorable perioperative outcomes. Although operative time was significantly longer with the
RALA, complication rates were comparable, with no mortality reported. These findings suggest that robot-
assisted RCS may be a feasible approach in specialized centers; however, further prospective studies with
larger cohorts and longer follow-up are needed to better define the comparative role of robotic and
conventional laparoscopic approaches.

Categories: General Surgery, Endocrinology/Diabetes/Metabolism
Keywords: bariatric surgery, recurrent weight gain, revision and conversion surgery, robot-assisted bariatric surgery,
roux-en-y gastric bypass

Introduction

Metabolic bariatric surgery (MBS) has proven to be the most effective therapeutic modality for achieving
sustained weight loss and improving multiple obesity-related health conditions, such as type 2 diabetes
(T2D), hypertension, and various types of dyslipidemia [1-3]. However, a percentage of patients undergoing
primary bariatric surgery may experience insufficient weight loss during the weight loss process, resulting in
recurrent weight regain or complications requiring surgical re-exploration. Such procedures are referred to
as revision and conversion surgery (RCS) [4-6].
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RCS refers to any surgical intervention performed after an initial MBS to correct technical failures, address
complications, and improve metabolic or weight-loss outcomes [6]. The primary indications for such
revisions include recurrent weight regain, insufficient weight loss, and complications such as fistulas,
strictures, severe gastroesophageal reflux disease (GERD), and internal hernias, among others [4,5].

In Mexico, a sustained increase in these re-interventions has been documented. Hernandez et al. identified
refractory GERD and recurrent weight gain as the main reasons for revision surgery, directly impacting
hospital readmission rates and postoperative morbidity [7].

The laparoscopic approach has been the standard in bariatric surgery for several decades due to its numerous
benefits over laparotomy [8]. In recent years, the robot-assisted laparoscopic approach (RALA) has gained
popularity, particularly for complex procedures such as RCS, owing to its technical advantages, including
three-dimensional visualization, enhanced precision, and improved surgeon ergonomics [9,10].

Recent studies have reported that the RALA may be associated with lower rates of conversion to open
surgery, reduced intraoperative blood loss, and greater ease in performing complex anastomoses [11,12].
However, its implementation also presents challenges, including high costs, longer operating times in some
scenarios, and the need for trained personnel and well-structured institutional systems [9,13].

Given the growing need for revision procedures and continuous advances in surgical technology, it is
essential to systematically evaluate the outcomes of both approaches at a national referral center. The aim
of this study was to compare perioperative outcomes between conventional laparoscopic and RALA in
patients undergoing revision and conversion bariatric surgery at a tertiary referral public center. Specifically,
operative time, conversion rates, postoperative complications, and length of hospital stay were evaluated as
key perioperative outcomes. We hypothesized that robot-assisted surgery would demonstrate perioperative
safety outcomes comparable to those of conventional laparoscopy, although operative time may differ
between approaches. By examining these outcomes within a single high-volume institutional setting, this
study seeks to contribute comparative data on the feasibility and safety of robotic technology in RCS.

Materials And Methods

An observational, analytical, retrospective, and comparative study was conducted by reviewing clinical
records and institutional databases to evaluate perioperative outcomes in patients undergoing RCS. Patients
were identified through the institutional bariatric surgery registry and cross-referenced with operative
reports in the hospital's electronic medical record system. Patients who underwent RCS using either a
conventional laparoscopic approach or a RALA at the National Medical Center “20 de Noviembre,” ISSSTE, a
tertiary referral center in Mexico City, between January 1, 2021, and December 31, 2024, were included. The
selection of surgical approach was based on institutional robotic platform availability at the time of surgery,
surgeon preference, and case complexity as assessed during the preoperative multidisciplinary evaluation.
Robot-assisted procedures were performed using the Da Vinci Surgical System (Intuitive Surgical,
Sunnyvale, CA, USA).

The study population consisted of ISSSTE beneficiaries who had undergone primary metabolic and bariatric
surgery and subsequently required RCS during the study period. Eligible patients had complete clinical
records, including operative reports and postoperative follow-up for up to 30 days. Patients were excluded if
duplicate records were identified or if there was insufficient documentation regarding intraoperative
conversion to open surgery. A convenience sampling strategy was used. Data were collected using
standardized institutional tools to ensure systematic and reliable acquisition. Variables analyzed included
demographic characteristics, operative time, postoperative complications within 30 days, length of hospital
stay, and conversion to open surgery. Postoperative complications occurring within 30 days were recorded
based on clinical documentation in the medical record. All patients were managed according to standardized
institutional perioperative protocols for bariatric surgery, including thromboprophylaxis, early mobilization,
and progressive postoperative dietary advancement.

Statistical analyses were performed using IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA),
with data management conducted in Microsoft Excel for Mac version 16.99 (Microsoft Corp., Redmond, WA,
USA). Continuous variables were summarized using measures of central tendency and dispersion and
compared between groups using Student’s t-test or the Mann-Whitney U test, as appropriate based on data
distribution. Categorical variables were expressed as frequencies and percentages and compared using the
chi-square test. Statistical significance was defined as a two-sided p-value < 0.05.

Ethical considerations

This study was conducted in accordance with the ethical principles outlined in the Declaration of Helsinki.
Given the retrospective nature of the study and the use of anonymized data obtained from institutional
medical records, the Institutional Review Board of the National Medical Center “20 de Noviembre” ISSSTE
waived the requirement for informed consent as part of the ethical approval process. The study protocol was
reviewed and approved by the Institutional Review Board and Ethics Committee of the National Medical
Center “20 de Noviembre” ISSSTE, under approval number 123.2025, assigned by the Research Department
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following the institutional review process. Patient confidentiality was strictly maintained throughout data
collection and analysis.

Results

A total of 90 patients were included in the analysis. Baseline demographic and clinical characteristics of the
study population are summarized in Table /. The mean age was 44.6 + 13 years, and most patients were
female, a total of 63 patients (70%). The mean body weight was 115.3 # 15 kg, and the mean body mass index
was 43.4 + 6 kg/m?. All patients were classified as American Society of Anesthesiologists physical status I11

[14].
Variable Value
Number of patients n= 90
Female: 63 (70.0%)
Sex
Male: 27 (30.0%)
Age (years) 446 +13
Body mass index (BMI), kg/m? 43.4+6
Weight (kg) 115.3+15

TABLE 1: Baseline characteristics of the study population

Data are presented as mean + standard deviation or n (%), as appropriate.

Regarding the surgical approach, 62 patients (68.9%) underwent robot-assisted RCS, while 28 patients
(31.1%) were scheduled for conventional laparoscopic RCS. Among the robotic cases, conversion from
robotic to laparoscopic surgery was required in five patients (8.1% of the RALA group, representing 5.6% of
the overall cohort), whereas no conversions to open surgery were recorded in either surgical group. The most
frequently performed revisional procedure was conversion from sleeve gastrectomy to Roux-en-Y gastric
bypass (RYGB) due to weight regain, performed in 79 patients (87.8%). Conversion from gastric banding to
RYGB was performed in eight patients (8.8%). Structural abnormalities accounted for 11 cases (12.2%) as an
indication for revision surgery. The mean time interval between the primary bariatric procedure and RCS
was 11.8 + 3.25 months.

Perioperative outcomes and surgical characteristics are detailed in Table 2. Operative time differed
significantly between surgical approaches. The mean operative time for robot-assisted RCS was 193.1 +

25 minutes, compared with 145.6 * 18 minutes for conventional laparoscopic RCS. Using an independent-
samples t-test with Welch’s correction for unequal variances, this difference was statistically significant (t =
9.99, p < 0.0001). A chi-square test was performed to compare conversion rates between the robot-assisted
and conventional laparoscopic groups. Although conversions occurred only in the robot-assisted group (5
cases), the difference was not statistically significant (x2 = 2.39, p = 0.12).
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Variable
Operative time (minutes)

Conversion from robotic to laparoscopic surgery
Length of hospital stay (days)

Time from primary surgery to bariatric revision (months)
Indication for revision and conversion surgery

Mortality

Complications

Value
Robot-assisted: 193.1 + 25
Conventional laparoscopy: 145.6 + 18

5(8.1%)

11.8+3

Weight regain: 79 (87.8%)
Structural abnormality: 11 (12.2%)
0 (0.0%)

3(3.3%)

TABLE 2: Perioperative outcomes and surgical characteristics.

Data are presented as mean * standard deviation or n (%), as appropriate.

The mean postoperative hospital stay was 2.1 = 1 day. Postoperative complications occurred in three patients
(3.3%), all related to intraoperative bleeding exceeding 400 ml. All complications occurred in the
conventional laparoscopic group and were managed intraoperatively without the need for conversion to
open surgery. No patients required reoperation during the 30-day follow-up period. Additionally, no cases of
gastrointestinal perforation, vascular injury, or postoperative mortality were recorded.

Discussion

Obesity is a chronic, multifactorial, and progressive disease that affects more than 70% of the adult
population in Mexico, with prevalence continuing to increase [7]. It is associated with a significantly higher
risk of morbidity and mortality, as well as the development of multiple comorbidities, including T2D,
systemic hypertension, dyslipidemia, and obstructive sleep apnea [1,2]. Conventional medical management
has demonstrated limited long-term efficacy, which is why bariatric surgery has been established as the most
effective therapeutic strategy for sustained weight loss and metabolic improvement [1,3].

The evolution of bariatric surgery dates back to the 1950s, with the introduction of highly malabsorptive
procedures such as jejunoileal bypass, which were later abandoned due to severe metabolic and nutritional
complications [15]. Over time, restrictive techniques such as vertical banded gastroplasty and adjustable
gastric banding were developed, followed by combined procedures such as RYGB and sleeve gastrectomy,
which demonstrated superior risk-benefit profiles and more durable outcomes [16,17]. Parallel advances in
surgical technology, anesthetic safety, patient selection, and postoperative follow-up have contributed to
progressive improvements in bariatric surgery outcomes worldwide [3,15].

Currently, RYGB and sleeve gastrectomy are the most frequently performed bariatric procedures globally
[16,17]. However, the increasing volume of primary bariatric surgeries has inevitably led to a growing
demand for RCS. Approximately 10%-28% of patients undergoing bariatric surgery will require RCS during
long-term follow-up due to weight regain, insufficient weight loss, or procedure-related complications

[13,18].

The primary indications for RCS include new weight gain following an initial successful weight loss,
inadequate weight loss after the primary procedure, anatomical complications such as strictures, fistulas, or
severe GERD, and the persistence or recurrence of metabolic comorbidities [4,7,17,19]. In Mexico, Herndndez
et al. reported that weight regain and refractory GERD are among the most common reasons for surgical
reintervention, with a direct impact on postoperative morbidity and hospital readmission rates [7]. In our
study, the main indication was recurrent weight regain, observed in 79 patients (87.8%) who underwent
sleeve gastrectomy to RYGB, consistent with the literature. The relatively short interval observed between
the primary bariatric procedure and revisional surgery in our cohort may reflect the underlying indications
for conversion. In many cases, revisional procedures were performed due to early postoperative
complications or persistent symptoms, particularly severe GERD following sleeve gastrectomy. These
clinical scenarios may require earlier surgical intervention compared with revisions performed for long-term

weight regain.

RCS is inherently more complex than primary bariatric procedures due to anatomical alterations from
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previous interventions, the presence of adhesions, and the need to identify structures that have already
been modified by prior surgery [5,6]. Consequently, perioperative complication rates are higher than those
observed in primary surgery. Multicenter studies have reported major complication rates ranging from 5% to
20%, intraoperative hemorrhage in 1-5% of cases, average hospital stays of 2-5 days, mortality rates below
1% in high-volume centers, and increased rates of reintervention or reoperation [11-13,19]. In our cohort,
the complication rate was low, with bleeding-related events occurring in 3.3% of patients, which is within
the range reported in the literature; however, hospital stay was shorter in our series.

Reported outcomes of RCS vary with the revision technique used. A systematic review and network meta-
analysis by Chierici et al. demonstrated that, although duodenal switch-based revisions may achieve
superior weight loss, RYGB has lower postoperative morbidity and a more favorable safety profile when
performed as a revisional procedure [19]. In our cohort, the most commonly performed RCS was RYGB. No
duodenal switch procedures were performed at our center during the study period. Although duodenal
switch-based revisions may achieve greater weight-loss outcomes in selected patient populations, this
approach is also associated with higher rates of postoperative morbidity and nutritional complications.
Therefore, RYGB remains a widely adopted revisional strategy due to its favorable balance between efficacy
and safety.

The advent of robotic surgical technology has expanded the therapeutic options for complex bariatric
procedures. The Da Vinci robotic system provides high-definition three-dimensional visualization,
articulated instruments with seven degrees of freedom, and enhanced precision for dissection and suturing,
features that are particularly advantageous in technically demanding surgeries such as bariatric revision
[9,10].

Comparative studies by Bertoni et al. and Clapp et al. have evaluated robotic-assisted versus conventional
laparoscopic RCS, reporting lower conversion rates to open surgery and reduced intraoperative blood loss
with the robotic approach, albeit at the expense of longer operative times and increased costs [20,21].
Overall, complication rates and lengths of hospital stay appear comparable between both approaches when
performed in experienced centers [11,21]. In our cohort, operative time was also longer in the robot-assisted
group, while complication rates and hospital stay were comparable between approaches. Because
quantitative intraoperative blood loss was not consistently documented, this variable could not be directly
compared in our study.

Long-term follow-up studies after sleeve gastrectomy have shown that a subset of patients may require
conversion to RYGB due to weight-related failure or reflux-related symptoms [22]. Additionally, recent
experiences from high-volume bariatric centers have described laparoscopic revisional procedures after one
anastomosis gastric bypass, supporting the feasibility and safety of revision surgery in specialized units with
structured protocols [23].

In the present series, both surgical approaches demonstrated favorable perioperative outcomes, with low
complication rates and no mortality. Although the RALA was associated with significantly longer operative
times, this did not translate into increased morbidity. The absence of conversions to open surgery and the
limited need for conversion from robotic to conventional laparoscopy underscore the importance of surgical
expertise, appropriate patient selection, and institutional experience over the exclusive use of advanced
technology [8,9].

These findings suggest the feasibility and safety of robot-assisted RCS as a viable alternative for selected
patients when performed in high-volume centers with experienced multidisciplinary teams. Further
prospective studies are needed to better define metabolic outcomes, cost-effectiveness, and optimal patient
selection criteria for each surgical approach. In this context, validating perioperative risk prediction tools
specifically designed for RCS may further strengthen clinical decision-making and optimize outcomes. [24-
28].

Strengths and limitations

This study has strengths that should be highlighted. First, it provides institutional data from a high-volume
tertiary referral center within the Mexican public healthcare system, where access to robotic technology
remains limited. This provides valuable real-world evidence from a setting underrepresented in the
international literature on RCS. Second, the comparison between conventional laparoscopic and RALA was
conducted within the same institutional framework, minimizing variability in perioperative protocols,
patient selection, and multidisciplinary care. Third, all procedures were performed by an experienced
bariatric surgeon, which may enhance procedural consistency and internal validity; however, this single-
surgeon experience may limit the generalizability of the findings to other surgical settings.

Additionally, this study addresses a clinically relevant and increasingly frequent scenario, given the growing
demand for RCS worldwide. The analysis of perioperative outcomes contributes to the ongoing discussion
regarding the feasibility, safety, and practical implications of adopting robotic technology for complex
revisional procedures, particularly in resource-constrained public health systems.
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However, several limitations must be acknowledged. The retrospective design inherently limits causal
inference and is subject to selection bias. The allocation to robotic or conventional laparoscopy was not
randomized and depended on institutional availability, surgeon preference, and case complexity, which may
have influenced comparability between groups. Although both groups were managed within the same
institutional framework, residual confounding cannot be excluded. Future prospective studies with larger
cohorts may enable more robust statistical adjustments, such as propensity score matching or multivariable
modeling, to better control for potential selection bias.

Additionally, the relatively small sample size, particularly in the conventional laparoscopic group, may limit
the statistical power to detect differences in low-frequency outcomes such as perioperative complications.
Because this study was designed as a retrospective analysis of all eligible cases during the study period, a
formal a priori sample size calculation was not performed. Additionally, the imbalance in group sizes
between the robot-assisted and conventional laparoscopic cohorts may influence the statistical power of
between-group comparisons and should be considered when interpreting the reported outcomes.

The use of convenience sampling further limits the external validity of the findings, as the study reflects the
experience of a single tertiary referral center within the Mexican public healthcare system. Consequently,
the generalizability of these results to other institutions, particularly those with different surgical volumes
or access to robotic platforms, may be limited.

Furthermore, due to the retrospective nature of the study, quantitative intraoperative blood loss was not
consistently documented in operative reports. For this reason, only clinically significant bleeding events
were analyzed, which may limit the ability to perform a detailed comparison of intraoperative blood loss
between surgical approaches. In addition, postoperative complications were recorded based on clinical
documentation in the medical record; however, a standardized complication classification system such as
the Clavien-Dindo grading system was not applied, which may limit comparability with other studies in the
surgical literature.

Finally, the follow-up period was limited to 30 days and therefore focused primarily on short-term
perioperative outcomes. Long-term outcomes, including weight-loss efficacy, metabolic improvement,
quality of life, and cost-effectiveness, were not evaluated, although these parameters are essential for a
comprehensive assessment of revision and conversion surgery.

Despite these limitations, the results provide meaningful insight into the real-world performance of robotic-
assisted RCS and support its role as a safe and feasible alternative when performed in specialized centers
with appropriate expertise and infrastructure.

Future research should prioritize evaluating long-term outcomes following RCS. In particular, prospective
studies assessing sustained weight-loss efficacy, metabolic improvement, patient-reported quality of life,
and cost-effectiveness are essential to better define the comparative value of robotic and conventional
laparoscopic approaches in metabolic bariatric revisional procedures.

Conclusions

In this single-center experience at a tertiary public referral hospital, both conventional laparoscopic and
robot-assisted revision and conversion bariatric surgery demonstrated low complication rates and no
mortality within the 30-day follow-up period. Although the RALA was associated with longer operative
times, perioperative outcomes were comparable between techniques. These findings should be interpreted
within the limitations of a retrospective, non-randomized study and should be considered hypothesis-
generating. Further prospective studies with larger cohorts and longer follow-up are needed to better define
the comparative role of robotic and conventional laparoscopic approaches in revisional bariatric surgery,
including long-term outcomes and cost-effectiveness.
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