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Abstract

Gastroparesis is a common motor disorder of the upper gastrointestinal tract. Surgical management presents a challenge,
particularly in regions lacking proprietary data or experience with surgical approaches to this condition. This study aimed
to compare surgical outcomes of patients undergoing gastric bypass vs. pyloroplasty for refractory gastroparesis, for the first
time in Colombia. A longitudinal study was conducted on 16 patients with refractory gastroparesis undergoing pyloroplasty
or laparoscopic gastric bypass at a tertiary referral center in Colombia between January 2018 and December 2020. Ten
(62.5%) patients underwent gastric bypass, and 93.8% were women. Surgical time was significantly shorter with pyloroplasty
(p=0.001), as well as time to symptom resolution (50% vs. 30% within the first 24 h, and 100% vs. 70% at 15 days). The
preoperative and postoperative mean body mass index (BMI) was 29.7 (21.3—33.4) and 23.1 (20.9—25.4), respectively.
Both groups were similar in all analyzed characteristics except for a higher BMI in the gastric bypass group (p=0.01). Gas-
tric bypass resulted in a reduction of approximately 20% of the baseline BMI value, compared to 5% with pyloroplasty. This
study found that both techniques were feasible and safe for surgical treatment of refractory gastroparesis. Gastric bypass may
be preferred for obese patients due to greater weight loss, which could impact additional outcomes.
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Introduction

Gastroparesis (GP) is a chronic motility disorder that affects
a considerable portion of the population and causes sig-
nificant debilitation [1]. The prevalence of GP is higher in
women, with rates of 37.8/100,000 compared to 9.6/100,000
in men [2]. Diagnosis of GP involves objective evidence
of delayed gastric emptying, usually through a four-hour
solid gastric phase scintigraphy [3]. Due to controversies
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surrounding various surgical approaches for this pathology,
the management of GP poses a challenge for surgeons [3,
4]. Furthermore, GP incurs substantial financial burden on
the healthcare system, emphasizing the importance of its
effective management [5]. The impact of GP on patients'
quality of life is significant, as it impairs physical and social
functioning [5]. Optimal outcomes require a multidiscipli-
nary approach to GP management.

Managing GP requires a comprehensive approach that
considers not only the medical aspects of the disorder, but
also the social and psychological factors [3, 4]. Patients with
GP frequently experience a significant reduction in their
quality of life, as they may struggle to maintain employment,
participate in social activities, and enjoy their favorite foods
[6]. Effective management of GP may involve a combination
of medical, dietary, and lifestyle changes, such as changes in
eating habits, medications to improve gastric motility, and
psychological support to address the emotional impact of the
condition [7]. In some cases, surgery may be recommended
as a treatment option, although research on the various
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surgical approaches for GP is limited, and the long-term
outcomes are not well understood [7].

In Colombia and Latin America, there is very limited evi-
dence related to the surgical management of gastroparesis,
and the associated techniques used are poorly understood or
non-existent in some countries. Given that surgical interven-
tion may be the only solution for refractory gastroparesis,
it is crucial to have sufficient evidence to bridge the cur-
rent knowledge gap. The aim of this study was to compare
the surgical outcomes of patients undergoing either gastric
bypass or pyloroplasty for refractory gastroparesis for the
first time in Colombia.

Patients and Methods
Study Design and Study Population

Longitudinal retrospective study at a tertiary referral center
in Colombia, comparing the surgical outcomes of adult
patients (over 18 years of age) diagnosed with refractory
gastroparesis who underwent pyloroplasty or laparoscopic
gastric bypass between January 2018 and December 2020.
To be included, patients had to have a complete record and
meet the criteria for refractory gastroparesis defined by the
American Gastroenterology Association (AGA), which
includes persistent symptoms in the context of objectively
confirmed gastric emptying delay, despite the use of dietary
adjustment and metoclopramide as a first-line therapeutic
agent [8]. Laparoscopic gastric bypass was used for patients
with a body mass index (BMI) > 35 kg/m?, while pyloro-
plasty was used for those with a BMI < 35 kg/m?.

We excluded patients who had previously undergone
surgery for their refractory gastroparesis, those with gas-
troparesis caused by intra-abdominal diseases such as pan-
creatitis, and those with severe malnutrition. Diagnosis of
gastroparesis was confirmed by gastric scintigraphy, which
showed 10% or more of the gastric volume remaining in the
stomach after 4 h. Surgical intervention was considered after
3 months of third-line treatment with no symptom relief.
The surgeries were performed by two senior surgeons with
over 20 years of experience and a fellowship in minimally
invasive laparoscopic surgery.

Data Collection

The study data was collected from the institutional database,
and the researchers reviewed the medical records to obtain
information on sociodemographic, clinical, preoperative,
perioperative, and postoperative variables. Patients' postop-
erative BMI was measured at 1 month, 3 months, 6 months,
and 1 year. All patients underwent pre-surgical screening and
were diagnosed with or ruled out for diabetes, autoimmune
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diseases, cancer, and peptic ulcer disease. Patients with no
determined cause for their gastroparesis were categorized as
having an idiopathic cause. The follow-up was performed
longitudinally based on clinical data only. The volume of
bleeding was calculated using the amount of laparoscopic
suctioning collected during the procedures.

Surgical Technique Description

For the laparoscopic Roux-en-Y gastric bypass, the surgeon
utilized five laparoscopic ports. The gastric pouch, which
had a volume of 60-75 cc, was created using a 60 mm green
endostapler. The staple line was reinforced using 2—0 polidi-
oxanone suture. A gastro-jejunal anastomosis was created
80 cm distal to the Treitz angle with the use of a 60 mm
green endostapler and polidioxanone 2-0 suture. To create
a Roux-en-Y configuration, 50 cm of alimentary loop were
measured to make a side-to-side jejuno-jejunal anastomosis
with a 60 mm green endostapler. The surgeon closed the
peritoneal defects with 2—0 polyglactin suture to prevent
internal hernias. Before concluding the surgery, a methylene
blue test was performed.

For the pyloroplasty surgical technique, the surgeon also
utilized five laparoscopic ports. Using a laparoscopic ultra-
sonic scalpel, the surgeon made an anterior longitudinal
anthro-pyloro-duodenal incision measuring 4-6 cm along
the axis of the digestive tract. The Heineke-Mikulicz tech-
nique was employed, and 2-0 polyglactin suture was used to
suture the tissue in an anti-axial way to complete the pylo-
roplasty. In both procedures, the abdominal wall was closed
using polyglactin 1-0 suture, and the skin was closed with
3-0 polypropylene suture.

Statistical Analysis

The normality of quantitative variables was tested using
the Kolmogorov—Smirnov test. Data were presented as
mean + standard deviation (SD) for continuous variables.
Qualitative variables were summarized using frequency
and percentages. Comparative analysis was carried out using
Pearson’s Chi-square test or Fisher’s exact test for categori-
cal variables and Student t test or Mann—Whitney for quan-
titative variables. A p <0.05 was considered significant in
all cases. Data were recorded in a Microsoft Excel digital
spreadsheet. Subsequently, the data were exported to IBM
SPSS (Chicago, IL) version 25 statistical software, where
the analysis was performed.

Ethical Statements
This study was approved by the institution ethics review

board. The protocol was implemented in accordance with
the Declaration of Helsinki [9] and Good Clinical Practice
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guidelines [10]. The ethics committee exempted the collec-
tion of informed consent, due to the retrospective nature of
the study and the minimal risk.

Results

The study included 16 patients, of whom 10 (62.5%) under-
went gastric bypass. Among these patients, 93.8% (n=15)
were women, with a mean age of 45.1 (+11.4) years. The
average preoperative and postoperative BMI were 29.7 kg/
m? (21.3—33.4) and 23.1 kg/m? (20.9—25.4), respectively.
Idiopathic gastroparesis was present in 14 (87.5%) patients
(The remaining two had diabetic gastroparesis), most of
whom had a BMI within the normal range (20—25), fol-
lowed by grade 1 obesity (31—36). Comorbidities included
obesity (n=35, 31.3%) and hypertension (n=4, 25%). The
most frequent symptoms before surgery were nausea/reflux
(n=8, 50%) followed by vomiting (n=2, 12.5%). Gastropa-
resis was diagnosed in all cases (100%) using gastric empty-
ing scintigraphy (Table 1).

Upon comparing the different characteristics between the
groups, a reduction of approximately 20% of the baseline
BMI value was observed with gastric bypass, in contrast to
5% with pyloroplasty. The time taken for symptom resolu-
tion was found to be significantly shorter with the pyloro-
plasty technique, with 50% vs. 30% in the first 24 h, and
100% vs. 70% at 15 days (Table 2). Nausea/reflux was the
symptom that required the longest time for resolution. The
mean surgical time for the bypass group was 52 +5.3 min,
whereas it was 38 +2.4 min (p =0.001) for the pyloroplasty
group. Moreover, the mean intraoperative bleeding for the
bypass group was 22 +6.3 cc, whereas it was 15.8+4.9 cc
(p=0.05) for the pyloroplasty group. Overall, both proce-
dures showed similar behaviors in terms of intraoperative
and postoperative results (Table 3). Notably, the patients
who underwent gastric bypass had higher BMIs (were more
obese) (p=0.01) and had a longer operative time compared
to patients in the pyloroplasty group.

Discussion

Functional dyspepsia and gastroparesis, the two most
common neuromotor disorders of the upper gastrointesti-
nal tract, are characterized by symptoms such as nausea,
reflux, vomiting, and abdominal distension. Gastroparesis,
a chronic condition, is associated with delayed gastric emp-
tying, but without any mechanical obstruction [3]. In the
initial stages, a multidisciplinary approach involving diet,
lifestyle changes, pharmacological measures, and, if neces-
sary, parenteral nutrition is employed for the management
of gastroparesis [11]. Surgical intervention is considered as

Table 1 Sociodemographic and clinical characteristics of study popu-
lation

Variable N=16
n (%)
Sex
Female 15 (93.75%)
Male 1(6.25%)

Age, mean (SD)
BMI, mean (SD)

45.18 (11.45)

Preopetative 27.94 (6.43)

Postoperative 23.16 (2.36)
Preoperative diagnosis

Diabetic gastroparesis 2 (12.5%)

Idiopathic gastroparesis 14 (87.5%)
Comorbidities

Obesity 5(31.25%)

Arterial hypertension 4 (25%)

Diabetes mellitus 2 (12.5%)

Hypothyroidism 2 (12.5%)

Gastroesophageal reflux 1(6.25%)
Main symptom

Nausea/Reflux 8 (50%)

Vomit 2 (12.5%)

Bloating 2 (12.5%)

Abdominal distention 2 (12.5%)

Abdominal pain 2 (12.5%)
Procedure

Gastric bypass 10 (62.5%)

Pyloroplasty 6 (37.5%)
Diagnostic study

Gastric emptying gammagraphy 16 (100%)

“BMI Body Mass Index; SD Standard Deviation

a treatment option only when initial medical therapy proves
ineffective, contingent upon the patient's response [11].
Multiple factors can contribute to the development of gas-
troparesis, including extrinsic neurological control diseases
like Parkinson's, amyloidosis, and paraneoplastic disease,
as well as disorders that cause infiltration or degeneration
of the stomach's muscular layer, such as scleroderma [12].
Among our population, idiopathic gastroparesis accounted
for the majority of cases (n=14; 87.5%).

The objectives of treatment for gastroparesis (GP) encom-
pass the correction of nutritional deficiencies, alleviation of
symptoms, and identification of the underlying cause [13].
Achieving effective management requires a combination of
medical and surgical approaches [14]. Surgical management
has gained interest due to the limited success rate and high
rate of conservative treatment failure, although it poses chal-
lenges due to the patient population and results from case
series [15]. Surgical options for patients with refractory GP
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Table 2 Comparison of clinical, perioperative and postoperative vari-
ables, according to the surgical technique used

Variable Bypass Pyloroplasty
N=10 N=6
n (%)
Preoperative diagnosis
Diabetic Gastroparesis 2 (20) 0(0)
Idiopathic gastroparesis 8 (80) 6 (100)
Comorbidities
Obesity 5 (50) 0(0)
Arterial hypertension 3(30) 1(16.6)
Diabetes mellitus 2 (20) 0(0)
Hypothyroidism 1(10) 1(16.6)
Gastroesophageal reflux 1(10) 0(0)
Surgical time (minutes), mean (SD) 52 (5.3) 38 (2.4)
Blood loss (cc), mean (SD) 22 (6.3) 15.83 (4.9)
Re-intervention 00 0(0)
Postoperative complications 00 0(0)
Hospital stay time (days), mean (SD) 2(0) 2(0)
Postoperative time to improve symptoms
<24 h 3(30) 3 (50)
8 days 2 (20) 2(33.3)
15 days 2 (20) 1(16.7)
30 days 3 (30) 0(0)

*CC Cubic centimeter; SD Standard Deviation

Table 3 Comparison of frequency of comorbidities, weight reduction,
perioperative variables and time of symptom resolution, according to
the technique used

Variable Bypass Pyloroplasty p-value
N=10 N=6
n (%)

Age (years), mean (SD) 46.8 (9.2) 42.5(15) >0.05

Preoperative BMI, mean (SD)
Postoperative BMI, mean (SD)

30.86 (6.1) 23.06(3.2) 0.01
23.65(2.7) 22.35(1.4) >0.05

Obesity 5 (50) 0(0) 0.01
Arterial hypertension 3(30) 1(16.7) 0.05
Diabetes mellitus 2 (20) 0(0) >0.05
Hypothiroidism 1 (10) 1(16.7) >0.05
Gastroesophageal reflux 1 (10) 0(0) >0.05
Surgical time, mean (SD) 52 (5.4) 38 (2.4) 0.001
Bleeding, mean (SD) 22 (6.3) 15.83(4.9) 0.05
Symptom improvement on the 5 (50) 5(83.3) 0.02

8th day

*SD Standard Deviation

include pyloroplasty, subtotal or total gastrectomy, and gas-
tric electrical stimulation [3, 4, 16]. In cases where total
parenteral nutrition is administered, enteral feeding should
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be prioritized to mitigate potential complications such as
infection, limited vascular access, and thrombosis [14].

Studies consisting of case series and small retrospective
analyses have reported on the benefits of surgical interven-
tion for managing refractory GP, including procedures such
as pyloroplasty, jejunostomy, and total or subtotal gastrec-
tomy [17]. Nevertheless, the controversy around surgical
management stems from the high failure rates associated
with these procedures [16, 18]. Although pyloroplasty has
been shown to enhance gastric emptying, it is rarely used
as the primary treatment for GP [15]. Several studies have
reported symptom resolution in up to 90% of patients, but
there have also been reports of complications such as dump-
ing syndrome [19, 20]. Total or subtotal gastrectomy is typi-
cally considered as a treatment option for patients who have
undergone previous unsuccessful surgical procedures and
has a high success rate [21].

Carefully selected patients who have failed other conserv-
ative treatment options can benefit from surgical techniques
that alter gastric anatomy [22]. In a retrospective analysis
of 50 patients with refractory GP of unspecified etiology
who underwent laparoscopic pyloroplasty, a significant
improvement in postoperative symptoms (p <0.001) and
gastric emptying (p <0.001) was observed at three months
follow-up [19]. Total and subtotal gastrectomy appears to be
more effective in patients with postoperative GP associated
with damage or section of the vague nerve [3]. Although
methods such as pyloroplasty and gastric stimulator implan-
tation have a high failure rate, they may still be considered
as the first line of surgical management due to the short
time of symptom resolution and low complication rate. If
these methods fail, more invasive procedures such as total
or subtotal gastrectomy may be required [19].

Idiopathic, diabetic, and postoperative GP are the most
common forms of the disorder. Previous studies have
reported that idiopathic GP accounts for approximately
35% of all patients, while diabetic GP accounts for 29%,
and postoperative GP for 36% [15, 23]. In the present case
series, idiopathic GP was the most frequently identified form
of GP, excluding postoperative GP presentation as a surgical
history exclusion criterion.

Most patients with gastroparesis experience characteristic
symptoms such as nausea, reflux, vomiting, early satiety, and
weight loss. However, abdominal pain is often overlooked
as a symptom of gastroparesis. In a multi-center study con-
ducted by a national institute of health consortium, it was
found that 72% of patients with gastroparesis experienced
abdominal pain, while Zehetner et al. [24] reported that nau-
sea and vomiting were the predominant symptoms in 90%
and 84% of patients, respectively. A study on gastrectomy
for the management of gastroparesis, with results similar
to those of the present study, found that 50% of patients
reported nausea/reflux as the primary symptom [12].
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Scintigraphy is the standard diagnostic test for gastropare-
sis used to measure gastric emptying. In the present series,
all 16 patients were diagnosed based on a gastric emptying
scan report.

In a retrospective series published by Papasavas et al.
[25], seven morbidly obese patients (BMI=39.5) with idio-
pathic or diabetic gastroparesis demonstrated marked symp-
tom improvement after Roux-en-Y gastric bypass, with total
symptom scores significantly decreased. Prolonged treat-
ment with antinausea medications was required in the post-
operative period for three patients, and two patients required
readmissions due to dysphagia, nausea, and anastomotic
ulcer. Recently, Masclee et al. [26] conducted a systematic
review to evaluate the efficacy and safety of sleeve gas-
trectomy and Roux-en-Y gastric bypass surgery in patients
with refractory gastroparesis. Nineteen studies with a total
of 222 refractory gastroparesis patients (147 Roux-en-Y
gastric bypass, 39 sleeve gastrectomy, and 36 subtotal gas-
trectomy) were included. All studies reported postoperative
symptom improvement, particularly vomiting and nausea.
Gastric emptying improved postoperatively in 45% to 67%
of patients who underwent sleeve gastrectomy and 87% of
those who underwent Roux-en-Y gastric bypass. The find-
ings suggest that this technique could be a viable option for
achieving symptom resolution, as well as promoting weight
loss in patients who are obese and have comorbidities related
to metabolic disorders.

Pyloroplasty has been demonstrated to improve gastric
emptying, but it is not commonly used as a primary treat-
ment for gastroparesis [15]. Some case series have reported
symptoms resolution in up to 89% of patients [19, 20].
According to Shada et al. [15], pyloroplasty as a primary
treatment is associated with a persistence of delayed gastric
emptying after the procedure of 22%, and an increased risk
of nausea and abdominal pain of 20% [20]. An electric gas-
tric stimulator has been reported to achieve improvement
in up to 63% of patients by Zehetner et al. [24], while 87%
of patients who underwent gastrectomy reported signifi-
cant improvement in nausea, vomiting, and epigastric pain
[18]. However, up to 26% of patients experienced a lack of
response or malfunction of the stimulator and required a
laparoscopic subtotal gastrectomy, which resulted in 100%
improvement of symptoms. Mason et al. [25] have pro-
posed laparoscopic gastrectomy as the preferred first-line
therapy for the surgical treatment of GP due to its success.
In the present series of patients who underwent gastric
bypass and pyloroplasty, immediate improvement of symp-
toms was observed in 30% and 50% of cases, respectively.
The pyloroplasty group had a faster response rate, with
up to 30% of patients who underwent bypass experiencing
improvement up to 30 days after the surgical procedure.

This suggests that pyloroplasty may be a valuable treat-
ment option, particularly for patients who require a faster
response rate, and gastric bypass may be a useful option for
those who require weight loss intervention.

Postoperative complications observed in our study were
primarily associated with patients' comorbidities, rather
than the surgical procedure itself. Consistent with the find-
ings reported by Zehetner et al. [24], we observed no leaks,
postoperative bleeding, or wound dehiscence. The length of
hospital stay in our patients was comparable to that reported
in the literature [26]. Our results indicate that both pyloro-
plasty and laparoscopic gastric bypass are safe treatments
for refractory GP, with comparable outcomes in symptom
resolution and associated morbidity.

Strengths and Limitations

The limitations of this study should be noted, including its
retrospective design, small sample size, and reliance on
subjective symptom assessment. However, it is important
to highlight that this is the first study of its kind in Colom-
bia and one of the few in Latin America, providing valuable
evidence on the outcomes of these two surgical techniques
for refractory gastroparesis in a middle-income country with
limited access to expensive specialized therapies. This study
provides a foundation for further research aimed at address-
ing specific issues.

Conclusions

This study indicates that both surgical techniques were
viable and secure options for treating refractory gastropa-
resis. Gastric bypass may be preferable for obese patients,
as it promotes greater weight loss that could have ancillary
benefits. On the other hand, pyloroplasty may be a more
viable choice for high-risk patients with time constraints.
Both procedures successfully resolved all symptoms within
30 days. It should be noted, however, that further research is
necessary to validate these findings and to identify optimal
treatment strategies for this condition.
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