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Description
Gastroparesis, constipation, irritable bowel syndrome, and functional dyspepsia are common chronic gastrointestinal 
motility disorders that affect over a third of the population and are associated with altered transit of food and digestive 
residue through the gut.  Gastroparesis is defined as delayed emptying of the contents of the stomach in the absence 
of any mechanical blockage. Although the cause of gastroparesis is often unknown, it can  be a common complication 
of diabetes.

Symptoms of the gastrointestinal motility disorders can often overlap, but most often there is early satiety at mealtime, 
a feeling of bloating, nausea, and possible vomiting.  In diabetics, persistent vomiting can lead to fluid and electrolyte 
imbalances and impairment of glucose control leading to increased incidents of emergency treatment or hospital 
admission for glucose imbalance.  Assessment of transit times through regions of the gut can provide more accurate 
diagnostic information, which can lead to optimal management of these disorders.  The previous gold standard was 
gastric emptying scintigraphy, which involves measurement of the passage of radioactive labeled food as it passes 
through the digestive system following a standardized radioactive meal.  Gamma images are customarily taken at 1, 2 
and 4 hours after ingestion of the radioactive substance, with the 1-hour measurement assessing for rapid gastric 
emptying (GE) and the 2- and 4-hour measurements testing for delayed GE. A typical indication that the gastric 
emptying scintigraphy test is abnormal  is when more than 10% of the meal is remaining at 4 hours after ingestion. A 
positive GE confirms gastric dysmotility but does not prove such motility is due to gastroparesis.

The ingestible pH and pressure measurement capsule was developed as an alternative method of assessing 
gastrointestinal motility.  The patient swallows the capsule, which then measures temperature, pressure, and acid levels 
as it travels through the digestive system and transmits that information wirelessly to a receiving unit worn by the 
patient. The device is usually passed in the stool at 24-48 hours, and the data receiver is returned to the physician for 
computer analysis using a dedicated software program.  The capsule assessment methodology involves no radiation 
exposure or special radiation precautions such as proper disposal of radioactive bodily waste as does GE scintigraphy 
and can be performed as an office procedure as opposed to a nuclear medicine imaging center.

Policy
Ingestible pH and pressure sensor capsules for assessment of gastrointestinal motility are considered experimental / 
investigational, as they do not meet TEC criteria # 2-5.

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 
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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. 

* Technology includes drugs, devices, processes, systems, or techniques

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

The SmartPill® Gastrointestinal Monitoring System (SmartPill Corporation) is regulated by the FDA as a Class II 
(moderate risk) device under the 510(k) process, and it received its initial clearance for marketing July, 2006, with an 
updated version cleared in October, 2009.  SmartPill® is indicated for measurement of pH, pressure, and temperature 
throughout the GI tract for purposes of calculating motility indices.  It is not for use in pediatric patients.  Three adverse 
events have been reported to the FDA via the MAUDE (Manufacturer and User Facility Device Experience) database.

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

There is a small body of published studies focused on the SmartPill® capsule.  The review found that there was a lack 
of evidence on the clinical utility of testing with the ingestible capsule and great variation existed between methods of 
administration and the assessment of the diagnostic tests. Also, there were no unified standards that existed to 
determine improvement in diagnostic accuracy.  The evidence is insufficient to determine whether use of WMC will 
improve outcomes of care.  Kuo et al (2011), compared results of WMC testing to conventional transit studies to quantify 
new diagnoses, and assessed the impact of results of WMC testing on clinical decisions.  Wireless motility capsules 
transits were analyzed in 83 patients with suspected gastroparesis, intestinal dysmotility, or slow transit constipation.  
Isolated regional delays were observed in 32 % (9 % stomach, 5 % small bowel, 18 % colon).  Transits were normal in 
32 % and showed generalized delays in 35 %.  Symptom profiles were similar with normal transit, isolated delayed 
gastric, small intestinal, and colonic transit, and generalized delay (p = NS).  Compared to conventional tests, WMC 
showed discordance in 38 % and provided new diagnoses in 53 %.  Wireless motility capsules testing influenced 
management in 67 % of patients (new medications 60 %; modified nutritional regimens 14 %; surgical referrals 6 %) 
and eliminated needs for testing not already done including gastric scintigraphy (17 %), small bowel barium transit (54 
%), and radio-opaque colon marker tests (68 %).  The authors concluded that WMC testing defines localized and 
generalized transit delays with suspected gastroparesis, intestinal dysmotility, or slow transit constipation.  Wireless 
motility capsules findings provide new diagnoses in greater than 50 %, may be discordant with conventional tests, and 
can influence management by changing treatments and eliminating needs for other tests.  However, they stated that 
although these findings suggested potential benefits of this method in suspected dysmotility syndromes prospective 
investigation is needed to further define its clinical role.  Rao et al., (2011) evaluated the WMC in 86 individuals with 
suspected upper and lower gastrointestinal dysmotility. Eligibility criteria were subjects needed to have symptoms of 
dysmotility (abdominal pain, nausea, vomiting, bloating, fullness after meals, constipation, straining, or feeling of 
incomplete evacuation) and normal endoscopic/radiologic evaluations. The diagnostic utility of the WMC was 
retrospectively assessed by examining device agreement and new information compared with conventional motility 
tests. Study subjects were classified into two subgroups on the basis of major symptom(s): lower GI (n=50) and upper 
GI (n=36). Clinical suspicion was confirmed in 52% and 66% of study subjects, respectively, and the authors stated 
there was good device agreement between the wireless motility capsule and conventional tests in 76% and 81% in the 
lower GI and upper GI groups, respectively. There was new diagnostic information with the wireless motility test in 53% 
of the lower GI (p=0.006) and 47% of the upper GI group (p=0.001). The wireless motility capsule detected generalized 
motility disorder in 44 (51%) subjects and influenced management in 30% of lower GI and 88% of upper GI subjects. 
Study limitations noted by the authors included potential bias of a retrospective study, the inclusion of subjects with 
more severe symptoms than are typically seen at a tertiary care center, and the tests were not carried out 
simultaneously which could result in discrepancy between the test results.  According to Kloetzer et al. and Sarosiek et 
al., (2010) two relatively small  studies assessed the performance of the SmartPill®  in patients with known 
gastroparesis (n=42 and 34, respectively) against healthy controls (n=71 and 66 respectively).  Results from these two 
feasibility type studies suggest that the capsule was able to differentiate motility parameters in gastroparetic patients 
from those with normal motility. Furthermore, there are three multicenter comparative studies which have compared 
the performance of the SmartPill® against established methods of assessment.  Kuo and colleagues (2008) compared 
the capsule technology to GE scintigraphy in a group of 61 gastroparetic patients with 87 healthy controls.  Assuming 
that scintigraphy has 100% sensitivity and specificity for detecting gastroparesis, the authors reported that the capsule 
has 87% sensitivity and 92% specificity.  The authors did not state whether the difference was significant.  Assuming 
only patients in the gastroparesis group had gastroparesis, the SmartPill® demonstrates a 65% sensitivity and 87% 
specificity.  Rao and colleagues (2009) compared a group of constipation patients (n=78) with normal controls (n=86) 
using the capsule with radiopaque markers as the reference standard.  The authors reported a slightly higher sensitivity 
for the capsule versus radiopaque markers.  Camilleri et al (2010) assessed gastrointestinal function in a group of 
chronically functionally constipated patients using the SmartPill® and radiopaque markers.  The results of this study 
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suggested that radiopaque markers may be more accurate than the SmartPill®.  All three studies were sponsored by 
SmartPill Corporation, and several of the researchers were involved with all three, suggesting that there could be some 
overlapping of patient populations.  Gastric scintigraphy is the industry standard  and according to Lembo A. J., (2021) 
it is the most commonly performed test to evaluate gastric emptying.  Although the sensitivity and specificity of the 
wireless motility capsule  is comparable to radiopaque marker test and scintigraphy gastric emptying in diagnosing slow 
transit constipation and delayed gastric emptying and avoids the risks of radiation exposure as in scintigraphy, the 
WMC is expensive, and it is not clear that it provides added clinical value in most patients.  Several Professional 
Organizations such as the 2022 American College of Gastroenterology Guidelines for the management of gastroparesis 
and the American Gastroenterological Association both stated that scintigraphy is considered the standard for diagnosis 
of gastroparesis and that WMC requires further validation before it can be considered as an alternate to scintigraphy 
for diagnosis of gastroparesis.  The American and European Neurogastroenterology and Motility Societies In 2011, 
issued a position paper on the evaluation gastrointestinal transit. In the publication, the wireless motility capsule was 
recommended by consensus for assessing gastric emptying and small bowel, colonic, and whole-gut transit times in 
patients with suspected gastroparesis or gastrointestinal dysmotility in multiple regions. However, the position paper 
noted that the clinical utility of identifying delays in small bowel transit times is unknown. A recent UpToDate article by 
Camilleri, M. (2020) concluded that there is no new research, the reviews used prior studies and that further 
investigation is needed before WMC can be routinely recommended for evaluation of delayed gastric emptying.

3.  The technology must improve the net health outcome:

According to the American for Healthcare Research and Quality (AHRQ) 2013 review, authors concluded WMC may 
be a viable diagnostic option; however, numerous limitations of the data, including insufficient numbers of study 
participants, variable administration of the motility test, and different demographic characteristics between the control 
and treatment groups, limit the strength of the findings.  In a review of a Hayes Tech 2021 Report, it suggested that 
wireless capsule systems are relatively safe for use in patients with known or suspected gastroparesis or other GI 
motility disorders; however, due to methodological limitations of the individual studies and heterogeneity of the patients 
across study groups, the evidence is inconsistent with regard to the role that WMC plays in the diagnostic algorithm. It 
has not been established that these systems provide sufficient information to guide medical decision making and 
treatment selection or that their use improves health outcomes. The research is particularly limited for the use of WMC 
for evaluating GI motility in children and adolescents. Therefore, it is concluded that the evidence for Ingestible pH and 
Pressure Capsule for Assessing Gastrointestinal Motility is insufficient, conflicting, or poor and demonstrates an 
incomplete assessment of net benefit vs harm; or that there is improvement in net health outcomes.  
  
4.  The technology must be as effective as any established alternatives:  

According to AHQR (2013) the American College of Gastroenterology (ACG) and the American Gastroenterological 
Association (AGA), gastric emptying scintigraphy of a radiolabeled solid meal is considered the gold standard and the  
most recognized method, or reference, by which delayed gastric emptying can be determined. While there is some 
evidence that WMC in comparison to Scintigraphy has some benefit there is still low evidence that it is superior. In 
addition, three separate adverse events have been reported to MAUDE regarding WMC, one included  entrapment of 
the capsule in the stomach in which the capsule  passed on its own after 5 days and another case necessitating manual 
removal by endoscopy and a case where the capsule had to be surgically removed.  Other complications associated 
with WMC include abdominal pain, a feeling of bloating, nausea, and diarrhea.  The Kuo study also reported capsule 
entrapment following ingestion of a bulk-forming laxative. Furthermore, It is not known whether there is an improvement 
in net health outcomes because the current studies are not focused on patient outcomes, but rather on the performance 
of the capsule technology compared with the current standard diagnostic procedures.  Based on the currently available 
evidence, it is not known whether SmartPill® is at least as effective as any established alternatives.

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

A net improvement in health outcomes has not been reported in the investigational settings.  Therefore, it is not possible 
to determine whether an improvement outside of the investigational setting can be expected.

Update 2022:
A search of the peer-reviewed literature was performed for the period of December 2019 through April 2022.  Changes 
to the Medically Necessary Policy statement were made per Medical Director guidance. New Policy statement amended 
from “Ingestible pH and pressure sensor capsules for assessment of gastrointestinal motility are considered medically 
necessary when used in accordance with FDA-approved labeling “to “Ingestible pH and pressure sensor capsules for 
assessment of gastrointestinal motility are considered experimental / investigational, as they do not meet TEC criteria 
# 2-5.”  

Update 2020:
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A search of the peer-reviewed literature was performed for the period of December 2017 through December 2019.  
Findings in the recent literature do not change the conclusions on the ingestible pH and pressure capsule for assessing 
gastrointestinal motility.  Therefore, the policy statement is unchanged.

Update 2017:
A search of the peer-reviewed literature was performed for the period of November 2015 through November 2017.  
Findings in the recent literature do not change the conclusion on the ingestible pH and pressure capsule for assessing 
gastrointestinal motility.  Therefore, the policy statement is unchanged. 

Update 2015:
A search of the peer-reviewed literature was performed for the period of October 2013 through October 2015.  Findings 
in the recent literature do not change the conclusion on the ingestible pH and pressure capsule for assessing 
gastrointestinal motility.  Therefore, the policy statement is unchanged.

Update September 2013:
A search of the peer-reviewed literature from September 2010-2013 retrieved five new citations, 2 of which were 
relevant to the review.  A study by Kuo et al retrospectively analyzed results of the wireless motility capsule (WMC) in 
83 patients with suspected gastroparesis, dysmotility or slow transit constipation.  The authors concluded that WMC 
testing defines localized and generalized transit delays with suspected gastroparesis, intestinal dysmotility, or slow 
transit constipation, and that WMC provides new diagnostic information that may lead to revision of patient 
management.  Another retrospective study by Rao, et al assessed diagnostic utility of WMC compared with 
conventional motility tests (CMT). The authors concluded that WMC confirmed clinical suspicion, provided new 
diagnostic information, influenced clinical management, and detected many patients with generalized motility disorder. 
It had good device agreement with conventional tests.  

The Agency for Healthcare Research and Quality (AHRQ) completed a Comparative Effectiveness Review in 2013, 
which addressed the WMC versus other diagnostic techniques for evaluating gastroparesis and constipation.  The 
report states that based on the current literature the WMC appears to be accurate in detecting gastroparesis and slow 
transit constipation and may provide diagnostic gain compared with CMT.  The report goes on to say that WMC is 
accessible, reproducible, standardized, radiation-free, and available outside of the academic environment.  This is in 
contrast to methods currently in use.  The AHRQ acknowledges that the quality of the evidence is low but is consistent 
and suggestive that this modality is no less sensitive than conventional diagnostic testing.  A 2011 practice statement 
published by the American Neurogastroenterology, and Motility Society recommended the capsule to aid in the 
diagnosis of gastroparesis, dysmotility, and slow transit constipation.

Reviews and analyses of the available evidence suggests that the ingestible capsule may be a suitable alternative to 
conventional diagnostic workups for gastroparesis, intestinal dysmotility, and slow transit constipation.  The technology 
therefore is recognized as medically necessary.

Benefit Applications
There are no Benefit Application guidelines for this Medical Policy.

Provider Guidelines
There are no Provider Guidelines for this Medical Policy.

Cross References to Related Policies and Procedures
There are no Related Policies for this Medical Policy. 
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