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Description

Gastroparesis is a weakness of the gastric peristalsis, resulting in delayed emptying of gastric solids in the absence 
of a mechanical obstruction.  The neuromuscular action of the stomach is similar to that of the heart.  A node in the 
upper portion of the stomach initiates an impulse that travels through nerve pathways across the stomach, causing a 
wave-like contraction, mixing and grinding food into a liquid that is expelled into the duodenum.  Gastroparesis results 
when the regular impulses are reduced in frequency or intensity, in turn reducing the stomach's contractions, causing 
food to accumulate in the stomach.  The common symptoms include early satiety, a feeling of fullness and bloating, 
followed by nausea and excessive belching or vomiting.  Diabetes is the most common cause, due to diabetic 
neuropathy and subsequent degeneration of the vagus nerve.  Other causes include previous abdominal surgery, 
smooth muscle disorders such as scleroderma, neurologic diseases such as Parkinson's, and side effects of certain 
drugs.  About 40% of cases of gastroparesis are idiopathic, having no apparent cause.

The treatment of gastroparesis has been focused first at the underlying disorder, then at dietary modification, and 
medications such as metoclopramide to stimulate gastric contractions.  Gastric electrical stimulation (GES) has been 
proposed for patients with gastroparesis that have not responded to more conservative treatments in an effort to 
relieve symptoms and improve digestive efficiency.  An externally implanted gastric "pacemaker" unit acts to mimic 
the natural contractions of the stomach by artificially induced stimulation.

Gastric stimulation is also being tried as a treatment for morbid obesity.  The mechanism of action as a treatment for 
morbid obesity is unknown, but it is thought that the electrical stimulation acts as a neuroendocrine modulation 
mechanism for peptides and/or hormones that create a subjective feeling of satiety, thus inducing the patient to take 
in fewer calories.

Gastric pacemaker devices consist of three parts:  a battery-powered pulse generator, a programming unit, and an 
electrical lead wire.  The lead wire is implanted in the stomach wall using laparoscopic technique, and attached to the 
pulse generator, which is implanted subcutaneously in the abdomen.  The unit is programmed with the programming 
wand to deliver an electrical impulse at a set rate.

Policy

Gastric electrical stimulation is considered medically necessary when provided in accordance with the Humanitarian 
Device Exemption specifications of the U.S. Food and Drug Administration (FDA) for intractable nausea and vomiting 
secondary to gastroparesis with failure, contraindication, or intolerance of pharmaceutical therapy.

Gastric electrical stimulation for any other condition, including treatment for morbid obesity, is considered 
experimental / investigational, as it does not meet TEC criteria # 1-5. 
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Policy Guidelines

Experimental / Investigational

The term "experimental/investigational" describes services or supplies that are in the developmental stage and are in
the process of human or animal testing. Services or supplies that do not meet all 5 of the criteria listed below adopted
by the BlueCross BlueShield Association Technology Evaluation Center (TEC) are deemed to be
experimental/investigational:

1. The technology* must have final approval from the appropriate U.S. government regulatory bodies; and
2. The scientific evidence must permit conclusions concerning the effect of the technology on health outcomes; and
3. The technology must improve the net health outcome; and
4. The technology must be as beneficial as any established alternatives; and
5. The improvement must be attainable outside the investigational settings

Rationale:

1.  The technology must have final approval from the appropriate government regulatory bodies:

As a treatment for gastroparesis, one gastric pacemaker unit, the EnterraTM system by Medtronic, Inc. has received a 
Humanitarian Device Exemption clearance from the Food and Drug Administration as of March 31, 2000.  Under the 
exemption, the manufacturer was not required to submit data to the FDA of the type that would ordinarily be required 
to support an application for pre-marketing approval, only sufficient information for the FDA to determine that the 
device does not pose an unreasonable risk to the patient.  This category of approval establishes that the device is 
intended to benefit a relatively small number of patients.

No such devices have received approval or clearance for marketing in the U.S. from the FDA as a treatment for 
morbid obesity.

2.  The scientific evidence must permit conclusions concerning the effect on health outcomes:  

Using electrical stimulation to improve gastric emptying and relieve symptoms of gastroparesis has been proposed by 
investigators for years.  An early study using gastric pacing was documented in 1998 by McCallum et al, a very small 
study involving only nine patients.  The researchers here observed an improvement in 2-hour gastric retention of 77% 
to 56.6%, with corresponding symptomatic improvement.  This uncontrolled feasibility study showed it was possible to 
use pacemaker technology to stimulate and normalize the gastric slow wave contraction.  Further studies published 
that year documented the investigators' efforts to develop optimum voltage and amperage parameters which would 
entrain the gastric slow waves using this model of gastric stimulation, which has come to be called low-frequency 
stimulation (LFS).  A high-frequency model has also been developed, which is the design used in the EnterraTM 
system mentioned above.  This particular system has been found to reduce symptoms of gastroparesis, but has not 
been found to significantly increase gastric emptying.  A different design known as neural electrical gastric stimulation 
has also been developed, which uses a microprocessor controlled sequential activation of an electrode array that 
encircles the distal two thirds of the stomach, inducing a forceful contraction that forces gastric emptying.  This latter 
design is in the research and development stage.

A few investigators have reported results observed in small, uncontrolled case series involving patients with long-
standing refractory gastroparesis.  Most of the patients in the populations were diabetics, but a few were idiopathic, 
and a very few had gastroparesis secondary to previous surgery where the cause was suspected damage to the 
vagus nerve.  The results documented were consistent in that the reports tended to note relief of symptoms such as 
nausea, bloating, vomiting, and reflux, but the therapy did not appear to improve gastric emptying.

The first randomized, double-blind trial was published in August 2003 (Abell, et al, 2003).  This was a small study 
involving only 33 patients, 17 diabetic and 16 idiopathic, with chronic gastroparesis.  The study actually involved two 
phases:  In the first phase, the stimulator was implanted in all 33 patients.  Using a crossover double blind design, the 
device was turned on for a month, and off for a month.  Patients were asked to document frequency of vomiting, 
quality of life, other upper GI tract symptoms, and gastric emptying.  The results were evaluated at 6 and 12 months.  
Patients reported significantly less vomiting during periods when the device was turned on.  In the second phase, 
which was not blinded, the device was left on and patients were evaluated after six and 12 months.  Vomiting 
episodes and quality-of-life (QOL) scores improved significantly during the evaluation periods.  Five patients had to 
have the devices removed during the study period due to infection.  Gastric emptying was only modestly improved in 
the population.  Although this study shows significant improvement in symptoms with the use of the gastric stimulator, 
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the study is very small, so that although P<0.05 for the documented results, the study still lacks statistical power to 
support the conclusions with confidence.  This conclusion was also that of an editorialist commenting on the article in 
a recent Journal Watch - Gastroenterology newsletter.  

The results of an unpublished study by Blanchard et al was reported in June 2003 to an American Diabetes 
Association conference.  41 patients with gastroparesis were enrolled; the study group, as in the others, consisted of 
diabetics (n=9) and those with idiopathic gastroparesis (n=32).  In this study, which involved a long term follow up of 8 
years,  53% of the entire group showed improved scores on weekly vomiting frequency and gastrointestinal total 
symptom scores, and 56% of the group showed improved gastric emptying.  The diabetic subgroup had the highest 
mean improvement in the vomiting score (74%), but the lowest in the gastric emptying improvement score (50%).  It 
should be emphasized this was an uncontrolled, unblinded study, and the article did not reveal what pacing 
parameters were used to achieve these results, what the selection criteria or exclusion criteria were, how long the 
patient's gastroparesis had been present, or whether and for how long their symptoms had been refractory to medical 
management.

Forster et al (2003) published an article that affirmed the conclusions reached by Abell in a group of 55 patients; 
namely, that symptoms and QOL scores improved without significant effect on gastric emptying.

These few studies focused on mixed populations of patients whose gastroparesis was due either to chronic diabetes 
or idiopathic causes.  Hocking et al (1992) studied a small group of patients with risk of developing gastroparesis 
secondary to surgery.  Here, delayed emptying was identified in 15 of a study group of 17, and 6 of those 15 
developed symptoms.  Gastric electrical stimulation was able to entrain a slow wave rhythm in 10 of them, and 
although slow wave frequency was increased there was no observed improvement in gastric emptying.

The few studies documented have been of small study groups, with methodological design flaws.  The results 
reported provide some suggestion that gastric electrical stimulation may provide relief of symptoms such as nausea, 
vomiting, and bloating, but the results lack statistical power of a magnitude that would satisfy this criterion.  Some 
editorialists have suggested a placebo factor in the symptomatic relief recorded, as there is insufficient evidence of 
improved gastric emptying in any of the studies.  The crossover study by Abell et al was double blinded, so there is 
some evidence that the symptomatic improvement may not be due primarily to placebo effect.  Investigators are quick 
to point out that the exact mechanism whereby the patient reports symptomatic relief without significant gastric 
emptying is not known.

The use of gastric pacing to achieve weight loss has been studied in Europe over ten years, but published evidence 
is overall minimal.  Cigaina is a principal Italian author on the topic, and in documented results of small, case series 
studies conducted in centers in Europe, weight loss tends to be rather small in amount when reported as a loss of 
excess body weight (EBW).  Some of the results were confounded by the fact that in at least one study (Favretti et all, 
n=20) patients undertook dietary modification in addition to placement of the gastric pacemaker, making it impossible 
to isolate a treatment effect from the pacemaker.  In addition, patients tended to report a subjective feeling of satiety 
after installation of the pacemaker, inducing the patients to reduce their caloric intake;  without addition of rigorous 
study design features such as randomization, controls, and double blinding, a placebo effect could not be ruled out.  
There is some evidence that gastric pacing induces satiety by influencing levels of ghrelin and leptin, peptides that 
modulate appetite and satiety, but authors are quick to point out that the mechanism by which the implanted gastric 
stimulator causes weight loss is still unknown.  In the United States, clinical trials are being conducted under the 
sponsorship of Transneuronix, Inc.  Shikora et al have presented preliminary results from a relatively small group of 
patients that are consistent with those reported by Cigaina in terms of weight loss.  Over a short term, only about 20% 
of EBW loss is achieved.  The figures reported are preliminary, but leave the question open as to whether gastric 
pacing offers any clear advantage as an intervention over closely supervised conservative weight management 
programs encompassing strict dietary modification, lifestyle changes, exercise, and long term support.  As Aronne 
and Waitman have commented, gastric stimulation should work best when combined with the above facets of a 
treatment program;  this is true, however, of all established interventions for the treatment of morbid obesity, so the 
question remains as to what contribution gastric stimulation can make.

3.  The technology must improve the net health outcome:

A relatively small percentage of patients in the studies focusing on GES as a treatment for gastroparesis experience 
treatment related complications such as infection around the implanted electrical device (most common), and this 
complication occurs mainly in the diabetics.  Other side effects (rare) included pacer migration and gastric perforation.  
The treatment itself is determined to be relatively safe;  and there is no evidence that use of the GES device 
contributes to delayed gastric emptying.  However, none of the studies indicate whether the persistent delayed gastric 
emptying contributes to further deterioration of the patients' condition over time.  In the studies to date, there is some 
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suggestion that the procedure may improve symptoms and quality of life for a significant number of patients with 
gastroparesis.

As a treatment for morbid obesity, preliminary experience with the gastric pacing systems indicate that the procedure 
is safe. The complication reported most frequently include dislodgement of the internal lead wires from the stomach, 
but at this point there appear to be no long term untoward effects, and the procedure has been described overall as 
safe.  There remains a question as to whether the use of the gastric pacemaker can address the immediate concern 
of co-morbidities related to extreme obesity, and there is a suggestion in one small European study (n=65) that blood 
pressure is reduced, but the author (Cigaina) was not clear as to whether the reduction in blood pressure was the 
result of the pacemaker itself or the comparatively small loss of EBW.

4.  The technology must be as effective as any established alternatives:

Patients with symptoms of gastroparesis are usually managed successfully with medications such as 
metoclopramide.  Patients who become refractory to medical management have historically had few options.  There 
have been other surgical interventions tried, such as gastrectomy (used for post-surgery gastroparesis) jejunostomy, 
gastrostomy, and pyloroplasty.  As Jones and Maganti (2003) report, however, there is only limited data regarding 
whether these interventions result in improved outcomes.  Therefore, as there is such a limited database for both 
GES and other surgical alternatives, it is not possible to reach conclusions regarding this criterion.

Based on the preliminary results reported from the limited studies, it appears that the gastric pacemaker is not as 
effective as a weight loss intervention as gastric bypass or restrictive gastric banding.  Long-term results would be 
needed, however, to determine the overall efficaciousness of gastric pacing as a surgical treatment.  There are also 
no data to determine that gastric pacing is a suitable alternative to conservative weight loss management.

5.  The improvement must be attainable outside the investigational settings: 

The EnterraTM system is the only device that has been approved by the FDA for use in the United States, and that 
under a Humanitarian Device Exemption.  Part of the stipulations associated with the exemption is that the device 
must be implanted in an institution that has an Institutional Review Board, suggesting that the dissemination of the 
device will not extend to the community practice setting.  So far, there is insufficient evidence to conclude that 
improvement has been established in the investigational settings.

The efficaciousness of gastric electrical stimulation as a treatment for morbid obesity has not yet been established in 
the investigational settings.  Therefore it is not possible to conclude that the technology could be useful under 
conditions of everyday practice.

Update 2008:

A search of the peer-reviewed literature was performed for the period of July 2006 through August 2008.  Findings in 
the recent literature do not change the conclusions regarding gastric electrical stimulation for gastroparesis or any 
other condition including the treatment of morbid obesity. Therefore, the policy statements are unchanged. The FDA 
clearance for this device remains as a humanitarian device exemption. 

Update 2010:

A search of the peer-reviewed literature was performed for the period of September 2008 through October 2010.  
Findings in the literature do not change the conclusions regarding gastric electrical stimulation as a treatment for 
gastroparesis, the treatment of obesity, or any other condition.  

The EnterraTM system is approved by the FDA as a treatment for gastroparesis under a humanitarian device 
exemption only.

Update 2012:

A search of the peer-reviewed literature was performed for the period of November 2010 through November 2012.  
Findings in the literature do not change the conclusions regarding gastric electrical stimulation for any condition.  
Therefore, the policy statements are unchanged.  The FDA clearance for the EnterraTM system remains as a 
humanitarian device exemption (HDE).

Update 2015:



5

A search of the peer-reviewed literature was performed for the period of December 2012 through January 2015.  
Findings in the literature do not change the conclusions regarding gastric electrical stimulation for any condition.  
Therefore, the policy statements are unchanged.  The FDA clearance for the EnterraTM system remains as a 
humanitarian device exemption (HDE). 

Update 2017:

A search of the peer-reviewed literature was performed for the period of February 2015 through February 2017. An 
update of the American College of Gastroenterology 2012 conditional recommendation, based on moderate 
evidence, of compassionate treatment with gastric electrical stimulation for patients with refractory symptoms of 
diabetic gastroparesis, was not located. Findings in the literature do not change the conclusions regarding gastric 
electrical stimulation for any condition.  Limited studies have been completed. Clinical trials are ongoing. The FDA 
clearance for the EnterraTM system remains as a humanitarian device exemption (HDE).  Therefore, the policy 
statements are unchanged.  

Update 2019:

A search of the peer-reviewed literature was performed for the period of March 2017 through March 2019.  The FDA 
clearance of the EnterraTM system remains as a humanitarian device exemption (HDE).  Clinical trials are ongoing.  
Findings in the literature to not change the conclusions regarding gastric electrical stimulation for any condition.

Update 2021:

1. The technology must have final approval from the appropriate U.S. government regulatory bodies:

In 2000 the Gastric Electrical Stimulator system (now called Enterra™ Therapy System; Medtronic) was 
approved by the U.S. Food and Drug Administration (FDA) through the humanitarian device exemption process 
(H990014) for the treatment of gastroparesis.  Medical devices approved through this process are intended to 
treat a condition that affects less than 8,000 patients per year in the United States and may benefit chronically ill 
patients who have no other treatment alternatives.

2. The scientific evidence must permit conclusions concerning the effect on health outcomes:

Literature suggests GES is beneficial for patients with diabetic gastroparesis.  A study by Abell et al. (2003) 
included 33 patients.  Seventeen of those patients had diabetic gastroparesis and sixteen patients had 
idiopathic gastroparesis.  All patients were surgically implanted with a gastric electrical stimulation device and 
they were randomized to have stimulation turned On or Off for the first month of the study.  After the first month, 
the stimulator was set to On for all patients and they were evaluated at 6 and 12 months following the start of 
the study.  Outcome measures in this study were weekly vomiting frequency, symptom severity, gastric 
emptying, and health-related quality of life.  The procedure for monitoring vomiting frequency was to have 
patients record vomiting episodes in diaries.  Symptom severity was measured using a 5-point symptom 
questionnaire administered at each visit.  Gastric retention was quantified after a solid meal at baseline and at 
the 6- and 12-month follow-up visits by using a standardized scintigraphy method and a low-fat test meal. 
Health-related Quality of Life was assessed using the SF-36 Health Status Survey.

At one month, the patients in the On group experienced fewer episodes of vomiting than patients in the Off 
group (p < 0.05).  No significant differences were observed for the other outcome measures.  After one month, 
the GES was turned On for all patients.  At the 6-month follow-up the median vomiting frequency decreased 
85%, 81%, and 88% for the combined, diabetic, and idiopathic patient groups, respectively.  At the 12-month 
follow-up the median vomiting frequency was 72%, 63%, and 83% for the combined, diabetic, and idiopathic 
patient groups, respectively.  Scores for symptom severity and quality of life significantly improved at 6 and 12 
months (p < 0.05).  Gastric emptying was only modestly accelerated.  Five patients had the GES removed or 
revised because of infection or other complications.

McCallum et al. (2010) studied 55 patients with treatment-refractory diabetic gastroparesis who underwent 
GES.  The stimulator was turned ON for 6 weeks after surgery.  Thereafter, patients were randomly assigned to 
two groups with the device ON or OFF for 3 months.  Following that 3-month time, patients crossed over to the 
other treatment group for the next 3 months.  Finally, all devices were turned ON and patients were followed up 
for 4.5 months.  At 6 weeks the median weekly vomiting frequency declined by 57% compared with baseline.  
During the two 3-month crossover periods, differences between the study groups were not significant.  At 1-
year, vomiting had improved when compared with baseline.  While this study demonstrates that GES may be 



6

beneficial in some patients, questions about whether the apparent benefit results from a placebo effect have 
been raised (Stranghellini et al., 2011). 

3. The technology must improve the net health outcome:

Whether GES improves net health outcome is a debatable topic.  A systematic review has been performed of 
five double-blind studies that examined the impact of GES on Total Symptom Severity (Levinthal and Bielefeldt, 
2017).  Researchers determined that baseline symptom severity affected treatment results for GES.  
Improvements in TSS scores were interpreted with caution because of skewed study populations.  Researchers 
felt that measured improvements likely reflected regression to the mean.
In contrast to the double-blind studies, numerous open-label studies have demonstrated clinical improvements in 
patients with diabetic and idiopathic gastroparesis.  The non-blinded nature of these studies raises questions 
about whether improvements reflect a placebo effect.  Furthermore, not all open-label studies have 
demonstrated improvement with GES.  Jones et al. (2003) reported no significant difference in nausea and 
vomiting at 6-month follow-up. 

4. The technology must be as effective as any established alternatives:

Initial treatment of gastroparesis involves changes in diet and lifestyle.  Beyond this first line of treatment, 
alternative medical treatments for gastroparesis include antiemetics and prokinetics to improve gastric motility.  
When these pharmacological approaches fail to adequately address gastroparesis, GES is considered.  No 
studies have directly compared GES with the more conservative medical alternatives.  Furthermore, significant 
device-related side effects have been reported.  Some patients have needed to have their devices removed 
because of infection or other complications.  Guidelines published by the American College of Gastroenterology 
recommend GES for use only as a compassionate treatment in patients with refractory gastroparesis.

5. The improvement must be attainable outside the investigational settings:

Improvement has not yet been established within investigational settings.  In a 2017 review of studies examining 
the efficacy of GES for treating symptoms associated with gastroparesis, the authors conclude that important 
questions remain about the use of GES outside of clinical trials (Levinthal and Bielefeldt, 2017).

 

Benefit Applications

NOTE:  For FEP members, check the member's contract for benefits. 

Provider Guidelines
Gastric electrical stimulation must be preauthorized when performed for gastroparesis, as indicated in this 
policy.  Providers should submit preauthorization requests online at provider.carefirst.com or call 1-866-773-2884 (1-
866-PRE-AUTH).

Cross References to Related Policies and Procedures

Obesity and Morbid Obesity, Policy 7.01.036 
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