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Abstract

Background Post-surgical gastroparesis (psGP) is putatively related to vagal denervation from either therapeutic transection or
inadvertent injury. Here, we present a series of patients undergoing endoscopic per-oral pyloromyotomy (POP) as a treatment for
medically refractory psGP.

Methods Patients identified from a prospectively maintained database of patients undergoing POP procedures at our institution
from January 2016 to January 2018 were included. Surgical history, symptom scores, and gastric emptying studies before and
3 months after POP were additionally recorded.

Results During the study period, 177 POP procedures were performed, of which 38 (21.5%) were for psGP. The study cohort was
84.2% female with a mean body mass index of 27.6 kg/m* and mean age of 55.2 years. Common comorbidities included
hypertension (34.2%), depression (31.6%), and gastroesophageal reflux disease (28.9%). Hiatal/paraesophageal hernia repair
(39.5%) or fundoplication (36.8%) preceded psGP diagnosis most often. The mean operative time was 30 £ 20 min. There were
no intraoperative complications. Mean postoperative length of stay was 1.2 days. There were two readmissions within 30 days,
one for melena and one for dehydration. The mean improvement in total Gastroparesis Symptom Index Score was 1.29 (p =
0.0002). The mean 4-h gastric retention improved from a pre-POP mean of 46.4 to 17.9% post-POP. Normal gastric emptying
was noted in 50% of subjects with available follow-up imaging.

Conclusion POP is a safe and effective endoscopic therapy for patients with psGP. POP should be considered a reasonable first-
line option for patients with medically refractory psGP and may allow stomach preservation.

Keywords Per-oral pyloromyotomy - Pyloromyotomy - Gastroparesis - Post-surgical - Endoscopy

Introduction

Several recent studies have shown convincing evidence that

both the incidence and prevalence of gastroparesis have in-
Prior presentation: Some of the data included in this manuscript has creased over the past decade.' While these trends have been
been previously presented at Digestive Disease Week June 2-5, 2018, chiefly driven by a concomitant rise in diabetes prevalence
Washington D.C., USA and increased identification of idiopathic gastroparesis, post-
surgical gastroparesis continues to be an explanatory factor.*
Historically, post-surgical gastroparesis (psGP) implied a prior
vagotomy for the treatment of peptic ulcer disease.” With the
' Department of General Surgery, Cleveland Clinic, Desk A-100,9500 ~ SUCCESS and popularity of proton pump inhibitor therapy, in-
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Euclid Avenue, Cleveland, OH 44195, USA tentional vagal section became a less common etiologic factor
2 Cleveland Clinic Lemer College of Medicine of Case Western for psGP. However, within a decade, the rise of laparoscopic
Reserve University, Cleveland, OH, USA fundoplication and other antireflux operations ushered in a
3 Department of Gastroenterology and Hepatology, Cleveland Clinic, new population of patients with potenétial for iatrogenic causes
Cleveland, OH, USA for sensorimotor gastric dysfunction.
4 Digestive Disease Institute, Cleveland Clinic Abu Dhabi, Diagnosis of gastroparesis is based on the presence of a
Abu Dhabi, United Arab Emirates spectrum of symptoms, a documented absence of mechanical
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gastric outlet obstruction, and demonstrable delayed gastric
emptying.* Symptoms include early satiety, post-prandial full-
ness, nausea, vomiting, bloating, and epigastric abdominal
pain.* Classically, gastroparesis is divided into four major eti-
ologic categories: medication-induced, diabetes-associated,
idiopathic, and the aforementioned psGP. Initial treatment in
each group centers around dietary modification, with
prokinetic and/or anti-emetic medications offered as addition-
al therapies. When symptomatic improvement falters, or med-
ication side effects are intolerable, patients are considered
medically refractory and referred for surgical consultation.
Gastric electric stimulation has a conditional recommendation
as a compassionate use device for patients with diabetic or
idiopathic gastroparesis.* Because gastric electrical stimula-
tion has not been effective in patients with psGP, there is
currently no labeled indication for its use in this population.
Recent work revealing the likelihood that symptomatic benefit
is derived by a vagally mediated mechanism may explain the
lack of efficacy in a population of patients with known or
suspected vagal nerve injuries.*” Thus, current treatment rec-
ommendations for psGP are less clear. Current evidence that
does exist points toward a recommendation of total or subtotal
gastrectomy, with each associated with significant potential
complications and technical complexity.®

Temporary pyloric disruption accomplished by endoscopic
stenting, balloon dilation, or pharmacologically using botuli-
num toxin have been shown to transiently reduce
gastroparesis symptoms.’ ' Surgically, this can be accom-
plished by pyloroplasty, performed with either open or lapa-
roscopic approaches, with more durable response’* "> While
the exact mechanism is unknown, reduced restrictive function
of the pylorus allows for antral myoelectric impulses to push
food into the duodenum without the requirement for coordi-
nated pyloric relaxation. In addition to achieving gastroparesis
symptoms improvement, surgical pyloroplasty has been
shown to also result in objective improvement of gastric
emptying.'*'® Thus, in a heterogeneous group of patients
with gastroparesis, pyloric disruption appears to possibly play
arole in organ preservation. Recent advances have introduced
a less invasive corollary to pyloroplasty, namely endoscopic
per-oral pyloromyotomy (POP).!”"' This study sought to de-
scribe a single-center experience with POP among patients
with post-surgical gastroparesis and evaluate short-term
outcomes.

Methods

This was a retrospective study performed at a single aca-
demic referral center. All patients undergoing POP are
prospectively tracked within a registry approved by the
Institutional Review Board. Patients for this study were
retrospectively identified from this registry. Inclusion
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criteria for this study were patients with medically refrac-
tory gastroparesis who had undergone a potentially caus-
ative surgical procedure prior to onset of gastroparesis
symptoms, and who had at least 90 days follow-up.
Medically refractory gastroparesis was defined as persis-
tent or recurrent symptoms despite appropriate dietary
modifications and maximal anti-emetic and pro-motility
therapy, if medications were discontinued for severe side
effects, or if other medical comorbidities were contraindi-
cations to recommended pharmacologic therapies, such as
prolonged QT syndrome. Potentially causative operations
were broadly defined but primarily included antireflux
operations, paraesophageal hernia repair, and vagotomy.
Patients who had not previously undergone surgical inter-
vention were excluded, though patients with multiple pos-
sible explanatory etiologies (such as diabetes and a prior
fundoplication that predated symptom onset) were includ-
ed. The study period was from January 2016, when POP
was introduced at our institution, to January 2018.

Pre-Procedural Evaluation and Patient Selection
for POP

Patients with confirmed gastroparesis are managed by a
multidisciplinary team that includes caregivers from gas-
troenterology, nutrition and dietetics, gastrointestinal psy-
chology, chronic pain management, and surgeons with
fellowship training in both flexible endoscopy and mini-
mally invasive foregut surgery. Initial evaluation includes
timeline of symptom onset in conjunction with a careful
surgical history, as well as review of prior operative re-
ports, gastrointestinal imaging studies, functional assess-
ments, and endoscopies. All patients undergo biochemical
testing to evaluate for autoimmune or connective tissue
disorders as contributory factors for gastroparesis. If not
performed recently, patients undergo diagnostic upper en-
doscopy to rule out mechanical obstruction or other gas-
tric or duodenal pathologies, especially in the setting of
prior antireflux or peptic ulcer surgery to rule out mechan-
ical obstruction and assess anatomy.

Evaluation of gastroparesis symptoms is performed using
the Gastroparesis Symptom Index (GCSI).>**! GCSI is a
nine-item questionnaire used to generate 3 subscores: post-
prandial fullness/early satiety (4 items), nausea/vomiting (3
items), and bloating (2 items). A balanced six-level scale is
used to rate symptom severity from absent (0) to severe (5)
symptoms over the 2 weeks prior to assessment. The overall
GCSI is the arithmetic mean of the three subscores.?!
Objective evaluation of gastric emptying is preferably per-
formed by 4-hour non-extrapolated solid-phase scintigraphic
gastric emptying study (GES). Studies performed at our own
institution are performed and interpreted according to
established guidelines.>? The percent retention at 4 hours is
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used to define severity of delayed emptying: < 10% retention
normal emptying, 10-20% mildly delayed, 20-35% moder-
ately delayed, and >35% as severely delayed gastric empty-
ing, though this is often reported as gastroparesis severity.
Wireless motility capsules may be used as an adjunct to
GES ?'. Gastric emptying time of greater than 4 hours is di-
agnostic of delayed gastric emptying by wireless motility
capsule.”® Wireless motility capsules are typically utilized to
determine if a concomitant colonic dysmotility or global
dysmotility syndrome exists for patients with suggestive
symptoms.

Patients with medically refractory gastroparesis are referred
for surgical evaluation. For patients with psGP, enteral access
in the form of endoscopic or laparoscopic jejunostomy tube is
typically the first recommendation when significant malnutri-
tion is present. Otherwise, patients were referred for either
laparoscopic pyloroplasty or POP, based on patient prefer-
ence. The POP procedure has been detailed previously.'®
Since that publication, two modifications have been made at
our institution. In select patients, POP can be safely performed
as an outpatient procedure, either in the endoscopy suite or
operating room, provided general anesthesia is available in
both locations. Fluoroscopic upper gastrointestinal series are
no longer routinely obtained post-POP. Patients are recom-
mended a liquid diet for 2 weeks after POP. All patients are
prescribed four-times daily sucralfate and twice-daily proton
pump inhibitor therapy for a minimum of 2 weeks after the
procedure to prevent ulceration of the mucosa over the sub-
mucosal tunnel.

Data Collection

As is customary at our institution for any novel interventional
technique, all patients undergoing POP are tracked prospec-
tively in a registry approved by the Institutional Review
Board. In addition to patient demographics and gastroparesis
characteristics, procedure details and outcomes at 30 and
90 days are abstracted. Demographic information includes
age, gender, body mass index (BMI), full medication list prior
to the POP, gastroparesis etiology, prior interventions to treat
gastroparesis, and a surgical history for patients with psGP.
Baseline GCSI scores and objective gastric emptying studies
are obtained and recorded prior to intervention. Procedural
details include procedure location, procedure time, intraoper-
ative complications, and length of stay. Thirty-day outcomes
included operative intervention, or repeat endoscopy, delayed
perforation of the duodenum or stomach, hemorrhage, gastric
or duodenal ulcer, unplanned readmission, and mortality.
Outcomes at 90 days included BMI, review of medications,
need for new enteral access for supplemental nutrition, re-
quirement of parenteral nutrition, and repeat gastric emptying
studies and GCSI.

Statistical Analysis

Summary statistics for demographic variables, medications,
and operative variables are expressed as mean and standard
deviation for continuous variables or count and percent for
categorical variables. Past operations are enumerated. Tests
of significance comparing pre- and post-procedure outcomes
of interest were performed using two-sample ¢ tests for con-
tinuous variables. All tests were two-tailed and performed at a
significance level of a=0.05. R (v3.3.1, 2016-06-21) soft-
ware was used for all analyses.

Results

During the study period, 177 POP procedures were per-
formed. Thirty-eight patients were diagnosed with post-
surgical gastroparesis (21.5%) which comprised the study co-
hort. The psGP cohort was 84.2% female with a mean age of
55.2+ 14 years (Table 1). At the time of POP, the mean BMI
was 27.6 + 5.2 kg/m?. Frequent comorbidities included hyper-
tension (34.2%), depression (31.6%), and gastroesophageal
reflux disease (28.9%). Notably, 15.8% of the cohort also
had diabetes, including two patients (5.3%) who were depen-
dent on daily insulin for glucose control.

In terms of operations that preceded development of
gastroparesis symptoms, hiatal or paraesophageal hernia re-
pair with or without fundoplication was the most common
(39.5%; Table 1). A similar proportion of patients had also
undergone fundoplication alone (36.8%). Table 2 demon-
strates the sometimes prolonged course patients took in terms
of foregut surgery, which included as many as 4 operations
prior to POP. Apart from the expected paraesophageal hernia
repairs and fundoplications, other operations preceding
gastroparesis symptoms included heart-lung transplant (n =
1), thoracotomy with excision of bronchial cyst (r = 1), trans-
catheter atrial ablation (n=1), right hepatectomy with
hepatico-jejunostomy for large hepatic adenoma (n=1), and
esophagectomy with gastric pull-up (2 =2). The mean time
from most recent foregut operation to POP was 61 months
(interquartile range 31-84 months). Several patients had pre-
vious interventions for gastroparesis, which included
gastrostomy tube (including those with jejunal extension
tubes) placement for either venting or enteral nutrition (n =
3, 7.9%), or jejunostomy tube (n =2, 5.3%) for nutritional
support. Possibly because botulinum toxin was used as a
screening test early in our center’s early experience with
POP, 21.0% of the patients in this cohort had also undergone
intrapyloric botulinum toxin injection.

POP procedures were primarily performed in the operating
room (89.5%) as opposed to the endoscopy suite. The mean
procedure time was 30 +20 min (interquartile range 21—
36 min). In some cases, POP was performed in conjunction
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Table 1  Demographics and comorbidities
Factor N=38
Female sex 84.2%
Mean age, years (£SD) 552+14.0
Mean body mass index, kg/m? (+SD) 27.6+52
Comorbidities
Hypertension 34.2%
GERD 28.9%
Fibromyalgia 15.8%
COPD 18.4%
Dyslipidemia 21.1%
Diabetes 15.8%
Insulin dependent 5.3%
Non-insulin dependent 10.5%
Irritable bowel syndrome 5.3%
Depression 31.6%
Anxiety 15.8%
Bipolar disorder 2.7%
Frequency of contributing operations®
Vagotomy 2.6%
Hiatal or paraesophageal hernia repair 39.5%
Fundoplication alone 36.8%
Heller myotomy 5.3%
Other 31.5%
Prior interventions for gastroparesis
Gastrostomy tube 7.9%
Jejunostomy tube 5.3%
Gastric electric stimulator 0
Pyloric botulinum toxin injection 21.0%
Operative Characteristics
Performed in operating room 89.5%
Mean operative time, min (£SD) 30+£20
Mean length of stay, days (£SD) 12+1.1
Complications
Gastrointestinal bleed 2.6%
Need for intravenous hydration 2.6%
Readmission with 30 days related to POP 2.6%

SD standard deviation, GERD gastroesophageal reflux disease, COPD
chronic obstructive pulmonary disease, POP per-oral pyloromyotomy

#Some patients underwent multiple preceding operations, see Table 2

with another operation, including laparoscopic diverting loop
ileostomy for concomitant slow transit constipation, laparo-
scopic removal of adjustable gastric band and port, removal
of biliary stent, and nasojejunal enteral access tube placement,
each performed in one patient. There were no intraoperative
complications. The mean post-POP length of stay was 1.2 days
(range 0—6 days). There were no reoperations within 30 days.
One death occurred within 30 days; however, on autopsy, the
cause of death was attributed to underlying cardiac disease
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and not specifically related to the POP procedure. There was
one patient readmitted for melena, which was counted as a
gastrointestinal bleed. The only other complication noted
within 30 days was need for intravenous hydration (n=1,
2.6%).

In terms of gastric emptying and symptoms, patients im-
proved on average. Prior to POP the mean percent retention on
solid-phase scintigraphic gastric emptying study was 46.4% at
4 h (interquartile range 21-67%; Table 3). At 90 days after
POP, there was an absolute improvement of 28.5% emptying
to a mean of 17.9% (interquartile range 1.5-26%; p=0.0012
compared to baseline, based on 19 (50%) with comparable
pre-post emptying data). Of patients with follow-up gastric
emptying studies available, 50% had normal gastric emptying
post-POP. In terms of gastroparesis symptoms, the mean over-
all GCSI was 3.72 +£0.72. Given that gas-bloat syndrome is a
known complication of fundoplication, it is not surprising that
bloating was the most severe symptom subscore pre-POP
(4.20+£1.23). POP had the greatest effect on nausea/
vomiting symptoms (3.00 vs 1.55; delta of 1.45, p =0.003).
However, there was improvement noted overall in all
subscores (Table 3). Over a median follow up of 8.4 months
(interquartile range 6.3—14.6), there were three patients (7.9%)
who had subsequent operations. One had a laparoscopic
pyloroplasty, and the other two near-total gastrectomies with
roux-en-y reconstruction.

Discussion

This is the first study to specifically investigate the role of POP
for post-surgical gastroparesis. Overall, these results appear
similar to studies that have demonstrated symptomatic im-
provement in patients with psGP following pyloroplasty.'*'’
The greatest observed effect was improvement in nausea and
vomiting, though there was notable improvement in both early
satiety and bloating symptoms as well. Moreover, a substantial
proportion of the patients had normalized gastric emptying,
indicating a restoration of at least that component of gastric
function. The observed improvements following POP in both
symptom scores and gastric emptying were similar to previous
reports for both psGP and idiopathic gastroparesis.”*

There are no currently accepted criteria to diagnose psGP.
Most often, patients with symptoms consistent with
gastroparesis, documented delay in gastric emptying, and a
surgical history that includes a putatively contributory opera-
tion are classified as having post-surgical gastroparesis.”®'¢
While it would seem most logical that symptoms consistent
with gastroparesis beginning shortly after a possibly contrib-
utory surgery would clinch the diagnosis of post-surgical
gastroparesis, many patients who experience nausea,
vomiting, and bloating in the days or weeks after a foregut
operation improve over time. In some cases, gastrointestinal
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Table 2 Operations leading up to POP and subsequent operations after POP

Operation
after POP

Pt Prior Operation 1 Prior operation 2 Prior operation 3 Prior

operation 4

Reduction of herniated HHR/PEHR, Yes®

1 HHR/PEHR, NF

fundoplication

HHR/PEHR, NF

NF

2 HHR/PEHR, ? fundoplication HHR/PEHR, ? fundoplication Takedown NF, esophageal - No
diverticulectomy, longitudinal
gastrectomy

3 Median arcuate ligament release HHR/PEHR, fundoplication - - No
4 Heart and double lung transplant - - - No
5 Heller myotomy, Belsey-Mark Esophagectomy, gastric pull - - No

HHR/PEHR, ? pyloroplasty through
6 HHR/PEHR, NF - - - No
7 HHR/PEHR, NF - - - No
8 HHR/PEHR, NF HHR/PEHR, with mesh, NF Belsey-Mark HHR/PEHR - Yes®
9 NF NF - - No
10 HHR/PEHR - - - No
11 HHR/PEHR - - - No
12 Heller myotomy, Toupet - - - No

Fundoplication
13 NF HHR/PEHR, NF - - No
14 HHR/PEHR HHR/PEHR - - No
15 NF Takedown Fundoplication - - No
16 NF NF - - No
17 HHR/PEHR, NF HHR/PEHR, NF HHR/PEHR, NF HHR/PEHR, No

NF

18 Bronchial cyst excision - - - No
19 NF Celiac artery bypass - - No
20 HHR/PEHR HHR/PEHR with mesh, NF - - No
21 HHR/PEHR, NF HHR/PEHR, NF - - No
22 NF - - - No
23 Adjustable gastric band - - - No
24 Adjustable gastric band HHR/PEHR - - No
25 NF NF NF - No
26 NF - - - No
27 NF - - - Yes®
28 Transcatheter atrial ablation Transcatheter atrial ablation - - No
29 Partial hepatectomy - - - No
30 Paraesophageal hernia, NF - - - No
31 Esophagectomy, gastric pull through — - - No
32 NF — - - No
33 Heller myotomy, Toupet - - - No

fundoplication
34 Belsey-Mark HHR/PEHR NF - - No
35 HHR/PEHR, NF - - - No
36 HHR/PEHR, NF HHR/PEHR, wedge gastroplasty, — - No

NF, pyloromyotomy

37 HHR/PEHR, NF No
38 HHR/PEHR, partial fundoplication —— - - No

HHR/PEHR hiatal hernia repair/paracsophageal hernia repair, NF' Nissen fundoplication

# Laparoscopic pyloroplasty, 602 days after POP procedure

® Paraesophageal hernia repair, near total gastrectomy with Roux-en-Y reconstruction, 203 days after POP procedure

¢ Paraesophageal hernia repair, takedown Nissen fundoplication, near total gastrectomy with Roux-en-Y reconstruction, 147 days after POP procedure
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Table 3 Changes in gastric
emptying and gastroparesis

Cardinal Symptom Index

Pre-POP Post—POP (3 months) P value

Solid-phase 4-hour scintigraphic retention 46.4 £ 26.8% 17.9 £ 24.0% 0.0012
Gastroparesis Cardinal Symptom Index

Mean total (+SD) 3.72 £ 0.72 243 +£1.17 0.0002

Mean post-prandial fullness score (+SD) 3.97 £0.92 2.70 £ 1.36 0.0015

Mean nausea/vomiting score (£SD) 3.00 = 1.41 1.55 +1.30 0.0030

Mean bloating score (+SD) 420+1.23 3.03+1.69 0.0046

SD standard deviation

symptoms predate operations and worsen after surgery. In
other cases, symptoms develop years after a possibly inciting
operation. Moreover, symptoms may be associated with nor-
mal, rapid, or delayed gastric emptying, which may be impos-
sible to distinguish clinically.*’

From a historical standpoint, post-surgical gastroparesis
was recognized as result of vagal nerve division in the setting
of peptic ulcer surgery.>® Intentional vagotomy has been dem-
onstrated to impair receptive relaxation functions of the stom-
ach, now understood to be a vagally mediated reflex.® The
lack of fundic distension tends to accelerate liquid emptying,
as the smaller relative gastric volume allows liquid to more
quickly distribute through the stomach and then empty. The
motor function of the stomach, while not controlled by the
vagus nerve, is modulated by vagal input. Vagotomy also
suppresses the pulsive antral component of the migrating mo-
tor complex, partially explaining the observed delay in solid
food emptying.® Performing a concurrent gastric emptying
procedure such as a pyloroplasty, antrectomy with Billroth 1
gastroduodenostomy, or Billroth II gastrojejunostomy mitigat-
ed some of these effects, such that over the long term, the rate
of persistent gastroparesis symptoms following a vagotomy
was relatively low.”” The vagus nerve is also completely di-
vided in most cases of esophagectomy, and the incidence of
delayed gastric emptying may be as high as 50% in that pa-
tient population.?® Intrapyloric botulinum toxin injection and
pyloroplasty at the time of esophagectomy have each been
attempted to improve gastric emptying of the intra-thoracic
gastric conduit. While there have been effects noted in terms
of decreased anastomotic leaks and pulmonary complications,
the effect on gastric emptying is less clear in comparison to no
pyloric intervention.”” However, in the setting of documented
delayed emptying of a gastric conduit, “rescue” pyloroplasty
is associated with symptomatic improvement, weight gain,
and decreased dependence on parenteral nutrition.*

The overlapping operations of fundoplication and hiatal/
paraesophageal hernia repair are now the prototypical in-
terventions that predate a diagnosis of psGP. In the open
surgical era, an estimated 3—-5% of foregut operations re-
sulted in vagal nerve injury, and thus the physiology likely
mirrors that of intentional vagal transection.?® However,
even in the absence of a vagal nerve injury, fundoplication
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alters gastric sensorimotor function, namely an impaired fun-
dic relaxation in response to a food bolus.®*! Overall, gastric
emptying tends to be more rapid following fundoplication,
though it may be slowed in some cases.®?*>*** Gas-bloat
syndrome is a feared complication after fundoplication,
though its correlation to gastric emptying has not been
established.>* In addition to antireflux operations, other oper-
ations have been implicated in the risk of partial or complete
vagal nerve, including partial gastrectomy, bariatric opera-
tions, lung transplantation, and esophageal botulinum toxin
injection.® Others, such as hepatectomy and pancreatectomy,
have a less clear linkage to vagal nerve injury but have been
associated with delays in gastric emptying in some patients.®

From a scientific standpoint, the proportion of patients who
do not develop gastroparesis symptoms or delayed gastric
emptying are as intriguing as those who do, as the physiology
is incompletely understood. From a clinical standpoint, pa-
tients with psGP represent a challenging clinical dilemma. A
whole body of literature was published detailing “post-gas-
trectomy syndromes,” of which gastroparesis was a part, in
the era where surgical treatment of peptic ulcer disecase dom-
inated foregut surgery.”> *® In general, management of these
patients often progressed to near-total or total gastrectomy,
with no clear guidelines regarding when it became necessary.”
That gastrectomy is an irreversible operation, with significant
associated morbidity, should cause most surgeons to be reti-
cent to offer this as an initial option. Much of the literature
regarding quality of life following gastrectomy exists for pa-
tients with gastric cancer, but in general supports the conclu-
sion that quality of life decreases.”®*' For the patient’s part,
total gastrectomy obliges major alterations to diet content,
eating patterns, frequency, vitamin supplementation, and even
wardrobe.*>** Tellingly, even for patients with a genetic pre-
disposition faced with almost certain future gastric cancer di-
agnosis, some may opt against prophylactic gastrectomy.** An
increasing number of publications address gastrectomy for
benign diseases, including gastroparesis.*> > In general, these
publications support relief of some symptoms of gastroparesis
in most, but not all patients.

Until recently, the only alternatives to offer in this pa-
tient population were venting gastrostomy and feeding
jejunostomy tubes.”'>*> While POP introduces a potential
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intermediate procedure, our study offers little guidance
regarding when to purse pyloric disruption once psGP
has developed. As discussed above, for several weeks
after a foregut operation, patients may experience
procedure-related bloating and nausea, but this generally
improves. Medical therapy for psGP should always be
first line prior to considering surgical intervention. As is
noted in our series, patients may have medically respon-
sive disease states for years prior to becoming refractory
and warranting surgical intervention. Objective documen-
tation of delayed gastric emptying must be established
prior to considering surgical intervention, as symptoms
of psGP can overlap with other conditions.

We propose that preservation of the stomach should be a
guiding principle in the treatment of psGP. Conceptually,
avoiding or delaying gastrectomy parallels the principle of
limb-preservation in the setting of critical or threatened
limb ischemia. Unfortunately, there has been little eviden-
tiary precedent for surgeons to follow this approach with
psGP until recently. Increasing understanding of gastric
physiology that has outlined the endocrine or paracrine
functions of the stomach further underscores the value of
preserving the stomach. Pyloric disruption as a therapeutic
option for gastroparesis has been previously reported using
several modalities, including endoscopic pyloromyotomy.'®*
Pyloroplasty in combination with fundoplication has been
shown to be beneficial in terms of gastric emptying in some
studies.’*>> In a large series of laparoscopic pyloroplasty
for gastroparesis, the majority of patients showed improve-
ment in both symptoms and objective gastric emptying.'®
While the conclusion of that study asserts that pyloroplasty
would be an appropriate first-line surgical option for
gastroparesis, pyloroplasties in that series were performed
concurrent with other foregut operations, making the effect
of pyloroplasty alone difficult to evaluate. Our current
study reports similar improvements in nausea, vomiting,
and bloating that were noted following laparoscopic
pyloroplasty.'® In our study, POP also normalized solid-
phase gastric emptying, an effect that should not be under-
stated in this patient population. Moreover, a substantial
proportion of patients included in our series were referred
specifically for gastrectomy. That only 2 out of 38 (5.3%)
patients progressed to gastrectomy after POP is similarly
difficult to understate and is a significant deviation from
what until now has been considered the best treatment op-
tion for psGP. When gastrectomy is necessary, we advocate
that it be performed in high volume centers, since it implies
re-operative foregut surgery.>®>’

This study has several limitations. First, while patients
were tracked prospectively in an institutional registry, pre-
procedural therapies including medications were not stan-
dardized. The patients are heterogeneous in terms of type
and number of foregut operations. However, this is

reflective of the patients with post-surgical gastroparesis
in many referral centers, so limits to generalizability
should be minor. Follow up was not available for all pa-
tients, and it is impossible to conjecture as to the nature of
the censored symptom scores or gastric emptying studies.
While we communicate with patients that 4-hour solid-
phase gastric emptying studies with retention or emptying
percentage reported at 1, 2, and 4 hours are preferred, not
all centers follow this protocol or reporting standard, and
as such, some pre-post comparisons are impossible. Since
the GCSI only asks patients to rate the prior 2 weeks, it is
possible that assessment of GCSI at a different time
would result in different GCSI scores. We have not rou-
tinely collected laboratory tests for nutritional parameters
prior to, or post-POP, so it is not known when the im-
provements in symptom scores and emptying correspond
to nutritional improvement.

Conclusion

Endoscopic per-oral pyloromyotomy results in significant im-
provement in all domains of the Gastroparesis Cardinal
Symptom Index for most patients with medically refractory
post-surgical gastroparesis. In addition, POP improves radio-
graphic gastric emptying for most patients, potentially
delaying or eliminating the need for gastrectomy in this patient
population.
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