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Abstract

Introduction: Laparoscopic greater curvature plication (LGCP) was adopted for its low cost and
reversibility, but high rates of recurrent weight gain and complications have led to its abandonment.
Evidence on the management of patients after LGCP remains scarce. We describe the clinical
presentation, intraoperative findings, and 5-year outcomes of conversion to laparoscopic sleeve
gastrectomy (LSG) after LGCP.

Methods: Single-center retrospective analysis of a prospectively maintained database (2014-2020).
Adults with a history of LGCP who underwent laparoscopic conversion to LSG were included. Clinical
presentation, intraoperative and pathological findings, complications, and body mass index (BMI) at 6,
12, 24, 36, and 60 months were analyzed.

Results: Seventeen patients were included (mean age 39.7 + 10.6 years; 52.9% male), a mean of 26 +
12.3 months after LGCP. The main complaints were recurrent weight gain (88.2%) and abdominal pain
(82.4%). Adhesions were found in all patients, chronic inflammation in 41.2%, gastric perforation in
17.6%, and a gastroesophageal fistula in one patient (5.9%). Two patients (11.8%) underwent
concomitant hiatal hernia repair. No early or late complications occurred. Mean BMI decreased from
31.2+4.51t028.5+ 4.1 kg/m? at 6 months and 23.8 + 1.7 kg/m? at 5 years (n = 13; p < 0.001).

Conclusion: Complications after LGCP presented mainly as recurrent weight gain and abdominal pain.
Laparoscopic conversion to LSG was safe and achieved sustained BMI reduction at 5 years in this
series.

Key Points

* Recurrent weight gain and abdominal pain were the main reasons for conversion.
« All patients had adhesions; 17.6% had gastric perforation at conversion.
* No early or late complications occurred after conversion to sleeve gastrectomy.

* Mean BMI fell from 31.2 to 23.8 kg/m? at 5 years, with 76.5% follow-up.

INTRODUCTION

Obesity has become a global public health problem that demands effective and attainable solutions [1-
3]. Available treatments range from lifestyle and pharmacological therapy to metabolic bariatric surgery
(MBS), which provides the most durable weight loss and control of associated medical problems [4].
Current ASMBS/IFSO guidelines recommend MBS for individuals with a body mass index (BMI) = 35
kg/m?, regardless of associated medical problems, and suggest considering it for those with a BMI of
30-34.9 kg/m? and metabolic disease; nevertheless, the choice of procedure must be tailored to each
patient [5].
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In the early 2000s, Talebpour introduced laparoscopic greater curvature plication (LGCP) as a non-
resective alternative to sleeve gastrectomy, in which the greater curvature is invaginated with sutures to
reduce gastric volume [6-9]. The procedure gained rapid acceptance because of its low cost, potential
reversibility, and technical simplicity, avoiding the use of staplers [10, 11]. However, suboptimal long-term
weight loss and high rates of reintervention and complications have led to controversy and progressive
abandonment of the technique [8, 12].

Complications after LGCP range from nausea and vomiting to gastric outlet obstruction (1.4%), suture-
line prolapse (2.3%), and gastric perforation or leak (0.7%), and their management and setting of care
depend on their type and severity [13]. Furthermore, associated medical problems persist in up to 42.3%
of patients, and patient satisfaction reaches only 76.9%, mainly because of unmet weight-loss
expectations [13, 14].

Conversion to laparoscopic sleeve gastrectomy (LSG) is a pathophysiologically sound option after LGCP,
as it removes the chronically inflamed, fibrotic, and potentially dysmotile plicated tissue, creates a
standardized gastric tube, and reduces the ghrelin-producing fundic mass. However, evidence on the
optimal management after LGCP is limited tosmall series with short follow-up [15, 16]. Therefore, our
aim was to describe the clinical presentation, intraoperative findings, and 5-year postoperative outcomes
of patients who underwent conversion to LSG after LGCP at a high-volume tertiary referral center
between 2014 and 2020. We hypothesized that conversion to LSG is safe and achieves sustained weight
loss and symptom resolution after LGCP.

METHODS

This was a single-center retrospective analysis of a prospectively maintained database, approved by the
Institutional Review Board (approval number blinded for review). All patients older than 18 years with a
documented history of LGCP performed at another institution who underwent laparoscopic conversion
to LSG between January 2014 and December 2020 were included (Fig. 1). Patients lacking detailed
surgical descriptions or missing critical clinical data were excluded. The study was conducted in
accordance with the Declaration of Helsinki, Colombian research regulations (Resolutions 8430 of 1993
and 2378 of 2008), Colombian data protection legislation (Law 1581 of 2012), and the International
Committee of Medical Journal Editors (ICMJE) recommendations.

Surgical technique

All procedures were performed laparoscopically with the patient in the French (split-leg) position. After
adhesiolysis, the plication fold was completely dismantled, and all non-absorbable sutures were
identified and removed. The gastric wall was then inspected for perforation, fistula, or ischemic areas.
Sleeve gastrectomy was performed over a 36-Fr bougie, starting 5-6 cm from the pylorus and ending 1.5
cm lateral to the angle of His, using purple or black stapler cartridges (Tri-Staple™, Medtronic,
Minneapolis, MN, USA) according to tissue thickness. Staple-line integrity was confirmed with an air leak
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test. The resected specimen, including the plication fold, was sent for histopathological analysis. The
hiatus was routinely assessed, and hiatal hernias were repaired with the modified Hill technique as
previously described [17].

Outcomes

Preoperative data included demographics, BMI, and symptoms (Table 1). Intraoperative data included
findings, procedures performed, and histopathology (Table 2). All surgical procedures were conducted by
the same specialized bariatric team. Early complications were defined as those occurring within 30 days
of surgery and late complications as those occurring thereafter until the end of follow-up. Patients were
followed at 6 and 12 months and annually thereafter up to 5 years, with assessment of symptoms and
weight (Table 3).

Demographic and clinical charati?rj)s’:ics of patients at conversion (n
Variable n %
Sex Male 9 52.9

Female 8 47.1
Preoperative Symptoms  Abdominal pain 14 82.4
Recurrent weight gain 15 88.2
Dyspepsia 8 471
Nausea 7 41.2
Vomiting 7 41.2
Mean SD
Age (years) 39.7 10.6
BMI at conversion (kg/m?) 31.2 4.5
Time from LGCP to conversion (months) 26 12.3
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Table 2

Intraoperative and Pathological Findings (n =17)

Variable

Procedure Performed

Intraoperative Findings

Pathology Report

Sleeve gastrectomy
Sleeve gastrectomy + modified Hill procedure
Intra-abdominal adhesions
Chronic inflammation
Dense calcified fibrosis
Gastroesophageal fistula
Perforation

Hiatal hernia

Chronic gastritis

Edema and fibrosis

H. pylori infection

Desmoid tumor

15

17

17
10

%
88.2
11.8
100.0
41.2
11.8
5.9
17.6
11.8
100.0
58.8
11.8
5.9
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Table 3
Postoperative complications, follow-up, and BMI outcomes.

Variable Value/n SD/ %
Complications Early (< 30 days) 0 0.0%
Late (> 30 days) 0 0.0%
6 Months BMI (kg/m?) 28.5 4.1
Patients assessed, n (%)l 17 100.0%
12 Months BMI (kg/m?) 27.7 3.8
Patients assessed, n (%) 16 94.1%
24 Months BMI (kg/m2) 24.0 1.6
Patients assessed, n (%) 16 94.1%
36 Months BMI (kg/m?) 23.7 1.1
Patients assessed, n (%) 15 88.2%
60 Months BMI (kg/m?) 23.8 1.7
Patients assessed, n (%) 13 76.5%
1l All assessed patients were free of plication-related symptoms. Four patients (23.5%) were lost to
follow-up at 60 months.

Statistical analysis

Data were analyzed with IBM SPSS Statistics 25 (IBM Corp., Armonk, NY, USA). Continuous variables are
presented as mean * standard deviation (SD) and categorical variables as frequencies and percentages.
Normality was assessed with the Shapiro-Wilk test. Longitudinal BMI change was evaluated with
repeated-measures analysis of variance (ANOVA) with Greenhouse-Geisser correction, including patients
with complete follow-up data (n=13). A p value < 0.05 was considered statistically significant.

RESULTS

Between January 2014 and December 2020, 17 patients underwent laparoscopic conversion to LSG after
LGCP. Mean age was 39.7 £ 10.6 years, 9 patients (52.9%) were male, and mean BMI at conversion was
31.2+4.5 kg/m? (Table 1). Conversion was performed at a mean of 26 + 12.3 months after LGCP. All
primary procedures had been performed at other institutions, and their operative records were
unavailable. All patients were evaluated by a multidisciplinary team (bariatric surgery, nutrition,
endocrinology, sports medicine, and psychiatry) in accordance with Joint Commission International
standards before conversion to LSG. The most frequent preoperative complaints were recurrent weight
gain (88.2%), abdominal pain (bloating and epigastric discomfort; 82.4%), dyspepsia (postprandial pain;
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47.1%), and nausea and vomiting (41.2%). Intra-abdominal adhesions were found in all patients, chronic
inflammation in 7 (41.2%), gastric perforation in 3 (17.6%), dense calcified fibrosis in 2 (11.8%), and a
gastroesophageal fistula in 1 (5.9%) (Table 2). Two patients (11.8%) with a hiatal hernia underwent
concomitant repair with the modified Hill technique, with no conversions to open surgery. Histopathology
showed chronic gastritis in all specimens, edema and fibrosis in 10 (58.8%), and Helicobacter pylori
infection in 2 (11.8%). One specimen (5.9%) showed a desmoid tumor.

No early or late complications (including leak, stricture, or internal hernia), readmissions, reoperations, or
deaths occurred. Follow-up was completed by 16 patients (94.1%) at 1 and 2 years, 15 (88.2%) at 3
years, and 13 (76.5%) at 5 years (Table 3). All assessed patients were free of plication-related symptoms
at each follow-up visit. Mean BMI decreased t0 28.5+4.1,27.7+3.8,24.0+1.6,23.7+1.1,and 23.8+ 1.7
kg/m? at 6, 12, 24, 36, and 60 months, respectively (p < 0.001).

DISCUSSION

LGCP is currently considered an investigational procedure by the American Society for Metabolic and
Bariatric Surgery (ASMBS) because of its high rates of reintervention and complications [18]. In this
series, conversion to LSG was safe and achieved sustained BMI reduction at 5 years in patients
presenting with recurrent weight gain and abdominal pain after LGCP.

Follow-up after MBS is a cornerstone of patient management, and weight trajectory is a principal
indicator of progress [19]. Talebpour et al. reported recurrent weight gain in 5.5% of patients 4 years after
LGCP, increasing to 31% and 42% at 8 and 10 years, respectively [6]. Other features after LGCP include
dyspepsia, chronic abdominal pain, nausea, vomiting, and recurrence of associated medical problems
[19]. In our series, 15 patients (88.2%) presented with recurrent weight gain, 14 (82.4%) with chronic
abdominal pain, and 8 (47.1%) with dyspepsia, similar to the findings of Zerrweck et al. [15].

Revisional procedures account for 7-15% of all bariatric operations [19], and Hjorth et al. reported
reoperation rates of up to 28% over 26 years of follow-up [20]. Evidence on the optimal approach after
LGCP is scarce. Albanese et al. described 13 patients who required reoperation after LGCP, of whom 10
underwent LSG and 3 underwent re-plication [16]. In our series, all patients underwent conversion to LSG.
LSG was preferred over Roux-en-Y gastric bypass (RYGB) because it removes the chronically inflamed
plicated tissue without adding an anastomosis in a reoperative field, and it avoids the long-term
nutritional burden of a bypass in patients with a relatively low BMI. RYGB remains the preferred option
for patients with GERD or erosive esophagitis [4, 21]. Concomitant hiatal hernia repair with the modified
Hill technique [17] was required in 2 patients (11.8%).

Adhesions were present in all cases, and perforation and fistula were identified in 17.6% and 5.9% of
patients, respectively. These rates exceed the 1-2% perforation risk reported for revisional bariatric
procedures [22] and likely reflect chronic inflammation and ischemia of the plicated fold, supporting its
complete resection. Histopathology showed chronic gastritis in all specimens and edema and fibrosis in
58.8%. No patient had intestinal metaplasia, consistent with the 0.2-0.7% rates reported in bariatric
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specimens [23, 24]. H. pylori was identified in 2 patients (11.8%), who received eradication therapy
postoperatively. One specimen showed a desmoid tumor. Desmoid tumors have been described after
bariatric procedures and are thought to be triggered by surgical trauma [25]; in our patient, chronic tissue
injury at the plication site may have played a similar role.

In our cohort, conversion to LSG achieved a mean BMI reduction of 7.4 kg/m? at 5 years (from 31.2+4.5
to 23.8 + 1.7 kg/m?, n = 13). This reduction is lower than the 12.7 kg/m? reported by Zerrweck et al. after
reoperation for LGCP [15], likely reflecting the lower preoperative BMI of our patients. Although weight
loss after revisional procedures is generally lower than after primary surgery [26], our patients reached
and maintained a BMI within the normal range, together with complete resolution of plication-related
symptoms. Follow-up was 76.5% at 5 years, which is noteworthy given that few bariatric studies report
outcomes beyond 2 years with adequate follow-up [27].

This study has limitations. First, the small sample size (n = 17) and single-center retrospective design
limit generalizability and statistical power. Second, the absence of detailed primary operative reports
from external institutions introduces potential information bias regarding the exact suturing techniques
and initial imbrication extent. Third, 23.5% of patients were lost to follow-up at 5 years, and longitudinal
analyses were restricted to patients with complete data. Fourth, there was no comparison group, and
GERD was not systematically assessed. Nevertheless, this series is among the few reporting 5-year
outcomes after conversion from LGCP to LSG and provides a basis for multicenter comparative studies.

CONCLUSION

Complications after LGCP presented mainly as recurrent weight gain and abdominal pain. Laparoscopic
conversion to LSG was feasible and safe, with no postoperative complications and sustained BMI
reduction at 5 years. Concomitant hiatal hernia repair with the modified Hill technique was feasible in the
two patients who required it. Larger multicenter studies are needed to confirm these findings.
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Adults with prior laparoscopic greater curvature
plication who underwent laparoscopic conversion
Enroliment to sleeve gastrectomy, January 2014 - December 2020
(n=17)
Conversion to laparoscopic sleeve gastrectomy
Procedure (n=17)
Sleeve gastrectomy + modified
Sleeve gastrectomy alone Hill hiatal hernia repair
(n=15)
(n=2)
6 months: assessed n = 17 (100%)
{ » | Lost to follow-up in = 1)
12 months: assessed n = 16 (94.1%)
Follow-up
24 months: assessed n = 16 {94.1%)
¥ » | Lost to fallow-up (n = 1)
36 months: assessed n = 15 (88.2%)
i » | Lost to follow-up (n = 2)
60 months: assessed n = 13 (76.5%)
Baseline and intraoperative analysis: n = 17
O Longitudinal BMI analysis (complete data): n = 13

Figure 1

STROBE flow diagram of patients who underwent laparoscopic conversion from greater curvature
plication to sleeve gastrectomy, including follow-up at each time point.
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