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Gastrectomy for gastroparesis: when and how
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Abstract: Gastroparesis is a chronic and debilitating gastric motility disorder characterized by delayed
gastric emptying in the absence of mechanical obstruction. The disease is frequently refractory to medical
therapies, and multiple surgical options exist to treat medically refractory gastroparesis. However, a formal
management algorithm has yet to be agreed upon. Furthermore, the best utilization and approach for the
most extreme surgical option, gastrectomy, continues to be debated. This review article presents our surgical
treatment algorithm and provides an overview of the literature surrounding various surgical options currently
used in practice including gastric electrical stimulation, pyloroplasty, per-oral pyloromyotomy (POP), enteral
feeding tubes, and sleeve gastrectomy. We additionally take a deeper look at the end of the line surgical
therapy, gastrectomy, in an attempt to answer the question of when and how this definitive surgery should
be utilized. While a gastrectomy is an extreme surgical treatment modality, for patients who fail less invasive
surgical measures, gastrectomy often has favorable results in controlling symptoms and improving patients’
quality of life with an acceptable morbidity rate. However, gastrectomy should only be considered after
exhausting all organ-sparing options. While there is no “one size fits all” surgical treatment modality for
refractory gastroparesis, our recommendation for a definitive operation for medically refractory gastroparesis

is a laparoscopic or robotic subtotal gastrectomy with a Roux-en-Y gastrojejunostomy reconstruction.
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Background

Gastroparesis is defined as a chronic gastric motility
disorder with delayed gastric emptying in the absence
of mechanical obstruction. Symptoms typically consist
of nausea, vomiting, bloating, early satiety, postprandial
fullness, and epigastric abdominal pain (1). The disease
can be debilitating for patients, leading to nutritional
deficiencies, weight loss, electrolyte disturbances,
dehydration, and a decreased quality of life (2). The three
most commonly identified etiologies of gastroparesis are
diabetic, idiopathic, and postsurgical. Regardless of etiology,
histologic examination has demonstrated a loss of the
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interstitial cells of Cajal underlying the disease (3).

Over the past several years, there has been a dramatic
increase in the prevalence of gastroparesis among the
general population in the United States (US). Recent
literature estimates the current prevalence of gastroparesis
at 4% of the US adult population, and the diagnosis is
widely perceived to be on the rise (4,5). This has translated
into a significant healthcare and economic burden. Multiple
studies have demonstrated sizeable increases in gastroparesis
related hospital admissions and emergency department visits
(5-7). One study showed a 300% increase in gastroparesis-
related hospital admissions over a 16-year period, as well
as a substantial increase in hospital charges related to the
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disease (5). Another reported that over a 10-year period,
gastroparesis accounted for $3,500 million in hospital
charges and 911,963 hospital days (6). The disease has
proven exceptionally difficult to manage for many patients,
with relapsing symptoms and medical complications.

First line treatment for gastroparesis involves lifestyle
and dietary modifications, and in the case of diabetic
gastroparesis, typically includes glycemic control (8).
However, this is frequently insufficient and further medical
and surgical treatment modalities are often required.
Medical therapies largely revolve around prokinetic and
antiemetic medications, and have not considerably changed
over the past few decades. The only medication reviewed
and approved by the U.S. Food and Drug Administration
(FDA) for the treatment of gastroparesis is metoclopramide,
which is approved for four to twelve weeks of usage and
carries a black box warning for tardive dyskinesia (8,9).
Many other medical therapies focus on symptom control
rather than addressing the underlying pathophysiology.
Medical management can be limited by medication side
effects or cost, and fails to be efficacious for some patients
(8-10). When patients are unable to tolerate the medications
or fail to improve, they are considered medically refractory
and more invasive surgical options must be explored.
While a variety of options exist, there is continued debate
regarding the surgical treatment modalities, especially
around the use of gastrectomy for the treatment of
refractory gastroparesis.

In this article, we aim to review the surgical options for
refractory gastroparesis, with a specific focus on the most
invasive option: gastrectomy. First, we discuss the diagnosis
and workup of gastroparesis. We then present a treatment
algorithm for the surgical management of the disease and
review the various surgical treatment options. Finally, we
delve into the current literature exploring gastrectomy for
refractory gastroparesis in an effort to answer when and

how this modality should be utilized.

Diagnosis and preoperative workup

The gold standard for the diagnosis of gastroparesis
is objective evidence of delayed gastric emptying on
scintigraphy in the absence of mechanical obstruction,
with associated symptomatology (8). The symptoms for
gastroparesis can be quantified using the gastroparesis
cardinal symptom index (GCSI), a tool developed and
validated by Revicki ez a/. to assess the severity of symptoms
associated with gastroparesis (11). There are 3 subscores

© Digestive Medicine Research. All rights reserved.

Digestive Medicine Research, 2021

within the rubric: nausea and vomiting, fullness and early
satiety, and bloating (11). All patients should be evaluated
with the GCSI preoperatively and postoperatively to track
severity of symptoms and response to treatment.

A formal 4-hour solid phase gastric emptying
scintigraphy study should be obtained for all patients.
Gastric retention of >10% of the radiolabeled food bolus
after 4 hours is considered abnormal (8). As the percentage
of gastric retention increases at 4 hours, the severity of the
disease also increases. Another option for objective evidence
for diagnosis is a wireless motility capsule study, which
measures the transit time of the entire gut. This study can
help distinguish patients with isolated gastroparesis from
patients with concomitant intestinal dysmotility, which can
ultimately help with prognosis (8,9).

Additionally, all patients should undergo upper
endoscopy prior to any surgical intervention. Upper
endoscopy allows the surgeon to note any anatomical
disturbances including a hiatal hernia, recurrence of a hernia
after a prior fundoplication, mechanical obstruction such as
a peptic stricture, or a large food bezoar, all of which may
change surgical management. Especially in patients with
postsurgical gastroparesis or a prior fundoplication, a CT
scan of the chest, abdomen, and pelvis should be considered
to delineate anatomy.

Treatment algorithm

While a formal management algorithm for the surgical
treatment of refractory gastroparesis is not established,
there is a general consensus that gastrectomy is at the end
of the line after stomach-preserving measures have been
attempted. One recent study by Arthur ez 4/. described
how using a tailored approach to gastroparesis can improve
symptoms (12). Figure I outlines our surgical treatment
algorithm. After workup and diagnosis of medically
refractory gastroparesis is complete, our first line therapy is
almost always endoscopic per-oral pyloromyotomy (POP)
along the lesser curvature of the stomach. If this fails to
improve symptoms, our second line therapy is typically
repeat POP along the great curvature, laparoscopic
pyloroplasty (LP), or gastric electrical stimulator (GES)
with or without pyloroplasty, with the caveat that GES is
not approved by the US FDA for postsurgical gastroparesis.
If stomach-preserving interventions fail, we turn to
gastrectomy with a Roux-en-Y gastrojejunostomy as the
third line and final surgical treatment option.

Zihni er al. recently proposed a similar algorithm for
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Figure 1 Surgical treatment algorithm for medically refractory gastroparesis. POP, pyloromyotomy; GES, gastric electrical stimulator; J

tube, jejunostomy tube.

refractory gastroparesis. In their algorithm, the authors note
that they first assess the nutritional status of the patient.
If the patient is considered to have severe nutritional
impairment, jejunal feeding access is offered to optimize
nutritional status prior to any further surgical intervention.
Their first line surgical therapy has traditionally been LP,
however this has been variable with the development of
POP. If first line intervention is insufficient, the authors
then offer GES implantation. For patients who remain
refractory despite these interventions, a laparoscopic
subtotal gastrectomy is offered as the final step in the
algorithm (13).

While the algorithm presented by Zihni et 4l. is similar
to ours, we typically start with POP due to our experience
in the treatment modality as well as the promising clinical
data published about this novel surgical option. We also
offer repeat pyloric intervention prior to moving down
the algorithm to gastrectomy. Given the extreme step of
performing a gastrectomy for a benign disease process, we
promote a cautious approach for the surgical management
of refractory gastroparesis.

Surgical options

Several surgical options exist for the management of
refractory gastroparesis. The stomach-preserving options
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include GES, LP, endoscopic POP, or enteral feeding tubes.
Surgical resection options include sleeve gastrectomy and
subtotal or total gastrectomy.

Gastric electrical stimulation

The implantation of a GES device (Enterra Therapy System,
Medtronic, Inc.) received a humanitarian device exemption by
the US FDA in 2000 for the treatment of refractory diabetic or
idiopathic gastroparesis. The procedure is depicted in Figure 2.
"The device can be implanted open or laparoscopically, with two
electrical leads inserted into the anterior wall of the stomach
near the greater curvature 9 and 10 centimeters proximal to
the pylorus in the muscular layer of the stomach wall. The
pulse generator is then placed in a subcutaneous pocket under
the skin (14). Multiple studies have looked at the efficacy of
GES, and results are generally positive. An early double blind
crossover study demonstrated a significant reduction in weekly
vomiting episodes and 4-hour gastric retention. The study also
measured an improved quality of life, a decrease in hospital
days over the year following the procedure, and a decrease
in supplementary enteral or parenteral nutritional support
needs (15). Many subsequent studies have confirmed these
results, with one systematic review by Zoll et al. reporting
an improvement of nausea in 45.8%, vomiting in 49.8%,
and epigastric abdominal pain in 40.6% of patients (14-17).
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Figure 2 Gastric electrical stimulation implantation. (A) The device is inserted laparoscopically or open with the two device leads

inserted into the muscle layer of the stomach wall at 10 cm proximal to the pylorus. (B) The pulse generator is then inserted into a small

subcutaneous pocket under the skin.

However, empirical data has not demonstrated a therapeutic
effect beyond placebo (15). The most common complication
from the device is infection, generally of the subcutaneous
pocket where the pulse generator is implanted, which typically
requires device removal. Other reported complications include
bowel obstruction, perforation of the stomach, and electrode
dislodgement or migration (14,16).

Pyloroplasty

The goal of pyloroplasty in the treatment of refractory
gastroparesis is to augment gastric emptying by preserving
pyloric patency while increasing the cross-sectional area of
the gastric outlet (13,18). Pyloroplasty is most commonly
done laparoscopically in a Heineke-Mikulicz fashion,
extending a longitudinal incision along the pylorus to the
proximal duodenum, which is then closed transversely. LP
has been fairly well studied for the treatment of refractory
gastroparesis. Hibbard ez 4/. reported on 28 patients who
underwent LP at a single institution and demonstrated
a significant reduction in prokinetic use postoperatively
(89% to 14%, P<0.0001), normalized gastric emptying
time in 71% of patients, and symptoms were significantly
improved after 1 month (19). A larger series by Shada et al.
studied 177 patients who underwent LP for gastroparesis.
The authors reported no intraoperative complications or
conversions to an open procedure. Overall morbidity rate
was 6.8% with 4 patients returning to the operating room
and 2 confirmed leaks. There was normalization of gastric
emptying time in 77% of patients. Subsequent surgical
interventions for gastroparesis were required in 10.7% of
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patients, including GES implantation, feeding jejunostomy
or gastrostomy tube, or subtotal gastrectomy (20). Overall,
LP has been deemed a safe and effective first line surgical
treatment option for refractory gastroparesis.

Endoscopic per-oral pyloromyotomy (G-POEM)

More recently, an innovative endoscopic option known as
POP or G-POEM has been developed and shown promise
in early literature. The steps of a POP procedure are
shown in Figure 3. A mucosotomy is made after creating
a mucosal bleb along the lesser curvature of the stomach.
A submucosal tunnel is developed and the pylorus is
identified and divided, completing the myotomy. The initial
mucosotomy is then closed, typically with endoscopic clips.
This can also be carried out along the greater curvature
of the stomach if the patient has had prior intervention
along the lesser curve pylorus. Khashab ez 4/. reported a
multicenter non-randomized study on the efficacy and
safety of POP compared to medical therapy. The procedure
was completed successfully in 100% of patients, with 6.7%
experiencing an adverse event. At a median follow up of
5.5 months, 86% of patients had complete symptomatic
response. For patients with repeat gastric emptying scans
available, 47% had normalized and 35% had improved
gastric emptying (21). Multiple additional studies have
demonstrated therapeutic benefit from POP (22-25).

One recent study by Landrenau et 4/. compared outcomes
of LP with POP. In a propensity matched cohort study, the
authors compared 30 patients who underwent LP with 30
patients who underwent POP for refractory gastroparesis.
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Figure 3 Endoscopic per-oral pyloromyotomy. The steps of a per-oral pyloromyotomy are displayed: (A) methylene blue is injected into the

submucosa to create a mucosal bleb, (B) a mucosotomy is created to access the submucosal space, (C) the submucosal tunnel is developed

along the lesser curve of the stomach, (D) using electrocautery, the muscle fibers of the pylorus are divided, and (E) the initial mucosotomy

is closed with endoscopic clips.

Etiology of gastroparesis was distributed between
idiopathic, postsurgical, and diabetic in both groups.
Patients who underwent LP had a longer postoperative
length of stay, operative time, and higher estimated blood
loss, all statistically significant results. The LP group also
had more complications, including surgical site infection,
pneumonia, and unplanned admission to the intensive care
unit, however these results were not statistically significant.
Both procedures showed significant improvement in GCSI
and objective gastric emptying. The authors concluded that
while the procedures have comparative functional outcomes,
POP has less perioperative morbidity and is therefore a safe
and effective treatment for refractory gastroparesis (18).

Gastric or jejunal feeding tubes

Enteral feeding access can help to improve symptoms in
refractory gastroparesis or be used to optimize nutritional
status prior to other surgical interventions. A gastrostomy
tube can be easily placed endoscopically and used for
venting to help decrease fullness, distention, and vomiting
symptoms. Gastrostomy tubes are not recommended in
gastroparesis for feeding, as this may exacerbate symptoms.

© Digestive Medicine Research. All rights reserved.

Jejunostomy tube placement is the preferred route for
enteral nutrition, however cannot be used to vent a
distended stomach. The jejunostomy tube effectively
bypasses the stomach allowing adequate caloric intake,
however it is common to have complications related to
jejunostomy tubes (14,15).

Sleeve gastrectomy

There has been growing interest in the use of sleeve
gastrectomy as a possible treatment option for refractory
gastroparesis. While empirical data is sparse, there have
been multiple anecdotal reports of success in improving
symptoms. The largest study to date is from Lee et al.,
who examined 19 patients who underwent primary sleeve
gastrectomy for refractory gastroparesis. They noted
a relatively low morbidity rate of 11%, with average
gastrointestinal quality of life scores improving from 78
preoperatively to 114 postoperatively (normal 125). Of note,
body mass index did not significantly change after greater
than 1 year follow up. There were 3 patients who had a
recurrence of their symptoms and required subsequent
formal gastrectomy greater than 1 year after their initial
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Figure 4 Trocar placement for laparoscopic subtotal gastrectomy.
Four 5-10 mm trocars are placed in a gentle “U” shape across
the abdomen. We typically use a 5 mm camera. The left upper
quadrant trocar can be upsized from 5 to 15 mm if using an EEA

stapler or making a circular anastomosis. LR, liver retractor.

operation (26). While this study was small, it does
demonstrate promise that laparoscopic sleeve gastrectomy
may play a role in the treatment of refractory gastroparesis
in the future. At this time, sleeve gastrectomy remains an
experimental treatment modality and more data is needed
prior to offering this as a potential first line treatment.

Gastrectomy

The end of our proposed surgical treatment algorithm and the
definitive surgical option for refractory gastroparesis is subtotal
or total gastrectomy. This avenue should be pursued cautiously
in patients, and only after failing to maintain sustainable results
with less invasive surgical treatment modalities.

Operative technique

When approaching the use of gastrectomy for refractory
gastroparesis both laparoscopic and robotic minimally
invasive techniques are reasonable depending on the
individual surgeon’s training, experience, and resources.
The approach described herein is a minimally invasive
subtotal gastrectomy with Roux-en-Y gastrojejunostomy.
The patient is placed in the supine position with a foot-
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board in place and arms are secured abducted at 90 degrees
for laparoscopic cases, or tucked at patient’s side for robotic
cases. An orogastric tube is placed to empty the stomach
prior to resection. Five 10 mm ports are placed in a gentle
“U” shape across the abdomen. Our typical trocar placement
is illustrated in Figure 4. If able, we use a 5 mm camera. The
left upper quadrant port can be upsized from 5 to 15 mm
if a circular anastomosis using an EEA stapler for an
esophagojejunostomy is planned. Figure 5 depicts the basic
steps of our subtotal gastrectomy. We start with mobilization
of the greater curvature of the stomach using a curved tip
bipolar device, which allows for controlled hemostasis. This
dissection can be completed close to the gastric wall, similar
to the mobilization performed during a sleeve gastrectomy.
We then choose the distal resection site on the duodenum,
typically just distal to the pylorus. After careful dissection
under the duodenum, we use a laparoscopic or robotic linear
stapler to transect the duodenum and gastroepiploic bundle.
Unlike performing a gastrectomy for malignant disease, it
is not necessary when performing a gastrectomy for benign
disease to dissect down to the junction of the gastroepiploic
vein and superior mesenteric vein, making it reasonable
to take the artery and vein en bloc. We next choose the
site of our our proximal resection. In patients with prior
foregut surgery, we prefer to leave a small pouch or remnant
stomach, preserving the left gastric artery. Our initial stapler
fire is along the descending branch of the left gastric artery,
and we typically complete this with staple line reinforcement
to control the artery. The initial stapler fire is followed by
60 mm stapler fires horizontally on the stomach and two
staple fires vertically on the stomach to create the gastric
pouch. We do not routinely use staple line reinforcement on
these fires. It is important to clear the debris at the staple line
crotch to avoid the stapler misfiring. We then proceed to the
jejunojejunostomy, measuring the biliopancreatic limb to 50
cm and the alimentary limb to 75 ecm. Using a 60 mm vascular
load endoGIA stapler, we create the jejunojejunostomy in a
side-to-side fashion. The common enterotomy is closed in a
running fashion using absorbable suture and the mesenteric
defect is closed using a running-locking permanent suture.
The gastrojejunostomy is most often done in an antecolic
fashion. We favor a hand sewn technique for the gastrojejunal
anastomosis, using 3-0 absorbable barbed suture, aligning the
anastomosis site on the jejunum to the horizontal staple line
on the gastric remnant. When making the gastrotomy, it is
helpful to perform an endoscopy with insufflation to provide
traction and countertraction and to assist with calibration of
anastomosis. We then make a similarly sized jejunotomy using
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Figure 5 Laparoscopic subtotal gastrectomy. (A) Mobilization of the greater curvature of the stomach, (B) distal transection of the

duodenum, (C) proximal staple line, (D) creation of gastric pouch, (E) jejunojejunostomy, and (F) gastrojejunostomy.

hook electrocautery. The posterior side of the anastomosis is
sewn in two-layers in a running fashion using 3-0 absorbable
barbed sutures. We routinely only complete a single-layer
on the anterior side of the anastomosis; however, if there is a
leak on intraoperative endoscopy we will oversew the anterior
suture line with 2-0 braided absorbable suture using a
seromuscular imbrication technique. An alternative approach
is to perform the anastomosis with a stapled technique
using either a circular 25 mm EEA stapler or a linear stapler
to the desired anastomotic diameter (usually 2—-4 cm).
The specimen is retrieved using a polymer retrieval bag,
and all port sites 10 mm or larger are closed. It is important
to discuss if a feeding tube should be placed during the
operation, based on each individual patient’s needs.

Surgical outcomes

Performing a gastrectomy for medically refractory
gastroparesis has been most well-studied among postsurgical
gastroparesis patients. Early research in postsurgical
gastroparesis, most commonly after surgical intervention
for peptic ulcer disease, was promising with multiple studies
demonstrating efficacy (27-29). Eckhauser ez /. studied 81
patients who underwent near total gastrectomy with Roux-
en-Y reconstruction for postsurgical gastroparesis. There
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were no mortalities or anastomotic complications. A total of
52 patients were available for follow up interviews. With an
average follow up of 56 months, 80% of patients reported
long term symptom relief (27).

More recently, Bhayani et a/. published a thoughtful
approach to offering gastrectomy for refractory gastroparesis
among various etiologies. The authors studied 35 patients
with refractory gastroparesis who underwent laparoscopic
total or near-total gastrectomy, 34% with diabetic, 23% with
idiopathic, and 43% with postsurgical gastroparesis. With a
median follow up of 6 months, 69% of patients had improved
or resolved nausea (P=0.002), chronic abdominal pain
resolved in 70% (P=0.3), belching resolved in 79% (P=0.03),
and bloating resolved in 89% of patients (P=0.0005). The
study had no mortalities, but did have a 17% leak rate, all
treated with surgical reintervention. The authors concluded
that while morbidity is high in this complex patient
population, at a high volume center patients can be managed
well with an improvement in symptoms (30).

Results of this minimally invasive approach have been
published. Landrenau ez 4/. examined the outcomes of
formal gastrectomy compared to leaving the stomach in
situ with a Roux-en-Y reconstruction for the treatment
of gastroparesis (31). Specifically, 26 patients underwent
gastric pouch creation with a Roux-en-Y gastrojejunostomy
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with the stomach left in situ while 27 patients underwent
formal gastrectomy with Roux-en-Y reconstruction. The
stomach in situ group had shorter operative times (155
vs. 223 min, P<0.001), lower estimated blood loss (24 vs.
130 mL, P<0.001), and a shorter length of stay (4.0 vs.
7.2 days, P=0.003). Leaving the stomach in situ also had a
lower 30-day complication rate (7.7% vs. 44.4%, P=0.001).
However, patients with the stomach in situ were more likely
to require subsequent surgical intervention (23.1% vs. 3.7%,
P=0.04), one of which was a remnant gastrectomy. Both
procedures improved symptoms to a similar degree based
on GCSI. While leaving the stomach in situ had advantages,
we concluded that a formal gastrectomy may be the more
definitive operation in the management of refractory
gastroparesis (31).

Comparing outcomes between surgical
modalities

While the majority of literature examines the efficacy of
gastrectomy for the treatment of refractory gastroparesis,
there has been some inquiry, largely retrospective data,
comparing gastrectomy with other minimally invasive
options. Zehetner et a/. compared the outcomes of
103 patients with diabetic, idiopathic, and postsurgical
gastroparesis who underwent GES placement or
laparoscopic gastrectomy. Overall, 72 patients had a GES
placed and 31 underwent gastrectomy. Morbidity was
higher in the gastrectomy group (23% vs. 8.3%, P=0.06),
however this was not a statistically significant result. The
30-day mortality rate was similar between the two groups
(2.7% GES vs. 3% gastrectomy, P=1.00). Notably, 13
patients (18%) in the GES group were transitioned to a
subtotal gastrectomy due to persistent symptoms. In the
GES group, 67% of patients rated symptoms improved,
compared to 87% in the gastrectomy group (P=0.02).
All patients who transitioned from GES to gastrectomy
reported an improvement in their symptoms (32). Sun
et al. similarly compared GES (N=20) with Roux-en-Y
gastrojejunostomy (N=7) in morbidly obese patients with
refractory gastroparesis. In the GES group, 90% had initial
symptom improvement, with 55% maintaining symptom
improvement at last follow up (average 23 months). In the
Roux-en-Y gastrojejunostomy group, all patients had initial
symptom improvement with 71% reporting long term
improvement at last follow up. There were 4 patients that
required conversion from GES to gastrojejunostomy, all of
whom reported subsequent symptom improvement (33).

© Digestive Medicine Research. All rights reserved.
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One systematic review by Zoll ez a/. has compared
the three major surgical interventions for refractory
gastroparesis: GES, pyloric intervention (including both
pyloroplasty and pyloromyotomy), and gastrectomy.
Opverall, pyloric intervention had the largest percentage of
patients reporting improvement at 81.6% compared to GES
(69.8%) and gastrectomy (67.3%). When analyzing specific
symptoms, pyloric intervention improved nausea better than
GES (P<0.05) and both pyloric intervention and gastrectomy
improved vomiting compared to GES (P<0.05). In subgroup
analyses, pyloroplasty and pyloromyotomy had similar
results, as did partial and completion gastrectomy (17).

Conclusions

Gastroparesis is a complex disorder to manage. Ultimately, a
gastrectomy may be necessary to control symptoms and improve
patients’ quality of life. However, this definitive operation should
only be considered after exhausting all organ-sparing options.
While there is no “one size fits all” treatment modality for
gastroparesis, our recommendation for a definitive operation for
refractory gastroparesis is a subtotal gastrectomy with Roux-en-Y
gastrojejunostomy. However, this should ideally be performed in
a high volume center with the experience necessary to manage
the high rate of postoperative complications. A reasonable
alternative is to perform a Roux-en-Y gastrojejunostomy
leaving the stomach in situ, understanding the possible need
for completion gastrectomy in the future. Another reasonable
alternative may be a sleeve gastrectomy, however there is little
empirical evidence to support this surgical option. At this
time, we can only recommend it be pursued as treatment for
refractory gastroparesis within an approved research protocol
with an aim to publish long term data.
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