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CONDITIONS OF COVERAGE
Applicable Lines of Business/Products

This policy applies to Oxford Commercial plan membership.

Benefit Type

General benefits package

Referral Required
(Does not apply to non-gatekeeper products)

Yes – Office1,2
No – Inpatient1, Outpatient1

Authorization Required
(Precertification always required for inpatient
admission)

Yes2

Precertification with Medical Director Review
Required

No1,2

Applicable Site(s) of Service
(If site of service is not listed, Medical Director
review is required)

Inpatient, Outpatient, Office2

Special Considerations

1

CPT codes 91117, 91132 and 91133 require precertification
with Medical Director review in all sites of service.
2
Participating Providers in the Office Setting:
Precertification is required for CPT codes 91117, 91132 and
91133 when performed in the office of a participating provider.
Non-Participating/Out-of-Network Providers in the
Office Setting: Precertification is not required for CPT codes
91117, 91132 and 91133, but is encouraged for out-ofnetwork services performed in the office. If precertification is
not obtained, Oxford will review for out-of-network benefits
and medical necessity after the service is rendered.

COVERAGE RATIONALE
The following procedures are proven and medically necessary:

Gastric electrical stimulation (GES) therapy for treating refractory diabetic gastroparesis that has failed other
therapies, or chronic intractable (drug-refractory) nausea and vomiting secondary to gastroparesis of diabetic or
idiopathic etiology

Rectal manometry and rectal sensation, tone and compliance test

Anorectal manometry
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Defecography for treating intractable constipation or constipation in members who have one or more of the
following conditions that are suspected to be the cause of impaired defecation:
o Pelvic floor dyssynergia (inappropriate contraction of the puborectalis muscle); or
o Enterocele (e.g., after hysterectomy); or
o Anterior rectocele

See the U.S. Food and Drug Administration section for information regarding FDA labeling and Humanitarian Device
Exemption (HDE) for gastric electrical stimulation.
The following procedures are unproven and not medically necessary due to insufficient evidence of
efficacy:

Colonic manometry for evaluating colon motility

Defecography for evaluating all other conditions not included above

MRI defecography for evaluating constipation and anorectal or pelvic floor disorders

Cutaneous, mucous, or serosal electrogastrography or electroenterography for diagnosing intestinal or gastric
disorders including gastroparesis
APPLICABLE CODES
The following list(s) of procedure and/or diagnosis codes is provided for reference purposes only and may not be all
inclusive. Listing of a code in this policy does not imply that the service described by the code is a covered or noncovered health service. Benefit coverage for health services is determined by the member specific benefit plan
document and applicable laws that may require coverage for a specific service. The inclusion of a code does not imply
any right to reimbursement or guarantee claim payment. Other Policies may apply.
CPT Code
43647

Description
Laparoscopy, surgical; implantation or replacement of gastric neurostimulator
electrodes, antrum

43648

Laparoscopy, surgical; revision or removal of gastric neurostimulator electrodes,
antrum

43881

Implantation or replacement of gastric neurostimulator electrodes, antrum, open

43882

Revision or removal of gastric neurostimulator electrodes, antrum, open

64590

Insertion or replacement of peripheral or gastric neurostimulator pulse generator or
receiver, direct or inductive coupling

64595

Revision or removal of peripheral or gastric neurostimulator pulse generator or
receiver

76496

Unlisted fluoroscopic procedure (e.g., diagnostic, interventional)

76498

Unlisted magnetic resonance procedure (e.g., diagnostic, interventional)

91117

Colon motility (manometric) study, minimum 6 hours continuous recording (including
provocation tests, e.g., meal, intracolonic balloon distension, pharmacologic agents,
if performed), with interpretation

91120

Rectal sensation, tone, and compliance test (i.e., response to graded balloon
distention)

91122

Anorectal manometry

91132

Electrogastrography, diagnostic, transcutaneous

91133

Electrogastrography, diagnostic, transcutaneous; with provocative testing

95980

Electronic analysis of implanted neurostimulator pulse generator system (e.g., rate,
pulse amplitude and duration, configuration of wave form, battery status, electrode
selectability, output modulation, cycling, impedance and patient measurements)
gastric neurostimulator pulse generator/transmitter; intraoperative, with
programming

95981

Electronic analysis of implanted neurostimulator pulse generator system (e.g., rate,
pulse amplitude and duration, configuration of wave form, battery status, electrode
selectability, output modulation, cycling, impedance and patient measurements)
gastric neurostimulator pulse generator/transmitter; subsequent, without
reprogramming
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CPT Code

95982

Description
Electronic analysis of implanted neurostimulator pulse generator system (e.g., rate,
pulse amplitude and duration, configuration of wave form, battery status, electrode
selectability, output modulation, cycling, impedance and patient measurements)
gastric neurostimulator pulse generator/transmitter; subsequent, with
reprogramming
CPT® is a registered trademark of the American Medical Association

DESCRIPTION OF SERVICES
Gastroparesis, also referred to as gastric stasis, is a common gastrointestinal motility disorder. It is defined by
delayed gastric emptying without evidence of mechanical obstruction. Individuals may experience symptoms of
frequent nausea and vomiting, early satiety, bloating, postprandial fullness, and epigastric pain and burning. Although
gastroparesis can occur with no obvious cause, diabetics frequently develop this condition. If gastroparesis causes
nausea and persistent vomiting, it can lead to frequent hospitalization for hypoglycemia, hyperglycemia, acidosis,
dehydration, pseudo-obstruction, electrolyte dyscrasias, or other complications.
The diagnosis of gastroparesis involves upper endoscopy to visualize any macroscopic anomalies. After 12 hours of
fasting, the individual drinks barium-containing liquid, which coats the stomach and renders it visible on x-ray. If food
is detected in the stomach, it is an indication that gastric emptying is delayed. Gastric emptying is then documented
by scintigraphic analysis. The individual ingests a radioactively labeled meal, and the amount of radioactivity detected
in the stomach is used to calculate the retention of the test meal over time. This is compared with the known gastric
emptying rate of normal subjects to identify individuals whose gastric emptying is delayed. Limitations of gastric
emptying scintigraphy include lack of standardization of meal composition, timing of image acquisition, and lack of
appropriate normal values with some meals.
Symptoms of constipation may be secondary to diseases of the colon (stricture, cancer, anal fissure, proctitis),
metabolic disturbances (hypercalcemia, hypothyroidism, diabetes mellitus), and neurologic disorders (Parkinsonism,
spinal cord lesions). Some of these will be amenable to specific therapies, but when they are not, the challenge
remains one of symptomatic treatment of constipation. More frequently, constipation is due to disordered colonic
and/or pelvic floor/anorectal function.
Symptoms of constipation are extremely common; the prevalence is approximately 16% in adults overall and 33% in
adults over 60. Many people seek medical care for constipation, and most do not have a life-threatening or disabling
disorder so the primary need is for symptom control. If therapeutic trials of laxatives fail, specialized testing should be
considered. (Bharucha, et al., 2013)
Diagnosis of primary chronic constipation involves a multistep process initiated by the exclusion of 'alarm' features
(for example, unintentional weight loss or rectal bleeding) that might indicate organic diseases (such as polyps or
tumors) and a therapeutic trial with first-line treatments such as dietary changes, lifestyle modifications and over-thecounter laxatives. If symptoms do not improve, investigations to diagnose rectal evacuation disorders and slow-transit
constipation are performed, such as digital rectal examination, anorectal structure and function testing (including the
balloon expulsion test, anorectal manometry or defecography) or colonic transit tests (such as the radiopaque marker
test, wireless motility capsule test, scintigraphy or colonic manometry). (Camilleri et al., 2017)
Assessments of colonic transit and anorectal function allow individuals to be categorized into 3 subgroups (i.e.,
defecatory disorders, normal transit constipation [NTC], and slow transit constipation [STC]), which facilitates
management in refractory individuals.
Defecatory disorders are primarily characterized by impaired rectal evacuation from inadequate rectal propulsive
forces and/or increased resistance to evacuation; the latter may result from high anal resting pressure (“anismus”)
and/or incomplete relaxation or paradoxical contraction of the pelvic floor and external anal sphincters (“dyssynergia”)
during defecation. Structural disturbances (e.g., rectocele, intussusception) and reduced rectal sensation may coexist.
In addition to normal anorectal function, individuals with NTC and STC have normal or slow colonic transit,
respectively. Some individuals with STC have colonic motor disturbances (i.e., reduced colonic propulsive activity or
increased uncoordinated motor activity in the distal colon) that may impede colonic transit. However, others do not.
Fecal incontinence is the inability to control bowel movements causing stool to leak unexpectedly from the rectum.
Continence requires the rectum, anus and nervous system to be working normally. Two groups of muscles in the wall
of the anus and rectum are responsible for holding the stool in the rectum, the outer muscle group (external anal
sphincter) and the inner muscle group (internal anal sphincter). Normal continence also requires the ability to sense
the presence of stool in the rectum (called rectal sensation), and the ability to relax and store stool (called rectal
compliance) when having a bowel movement is not convenient. Fecal incontinence is commonly caused by altered
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bowel habits (generally diarrhea, but also constipation) and conditions that affect the ability of the rectum and anus to
hold stool.
A standard measurement of colonic transit time in individuals with constipation is the radiopaque marker test (Kim
and Rhee 2012) which distinguishes constipation subgroups such as normal or slow transit constipation, and assesses
segmental transit times in individuals with delayed total colon transit. This test is accomplished by observing the
passage of orally administered radiopaque markers (plastic beads in capsule form) on abdominal x-ray. Interpretation
is based on the identification of markers in 3 regions of the colon. In the single capsule technique with a single
abdominal X-ray on day 5 (120 hours later), delayed transit is defined as > 20% retention of markers. Radiopaque
markers provide only a qualitative assessment (normal or abnormal) of colon transit, require at least 2 separate visits,
and are associated with radiation exposure.
Electrogastrography (EGG) a non-invasive technique for recording gastric myoelectrical activity using cutaneous
electrodes placed on the abdominal skin over the stomach. The surface recording obtained using electrography is
called the electrogastrogram. Gastric myoelectrical activity may be altered or become abnormal in diseased states or
upon provocative stimulations or even spontaneously. Abnormal gastric myoelectrical activity includes gastric
dysrhythmia, abnormal slow wave propagation and electro-mechanical uncoupling. In the stomach, there is lack of
one-to-one correlation between spikes and contractions, and thus this abnormality cannot be accurately detected from
the in vivo myoelectrical recording. In individuals with gastrointestinal motility disorders or individuals with functional
gastrointestinal diseases, EGG is used to identify the pathophysiology of the diseases associated with gastric slow
waves or dysrhythmia (Yin and Chen, 2013). Electroenterography is a similar procedure that records myoelectrical
activity from the intestines.
Anorectal manometry is a test that measures the pressures of the anal sphincter muscles, the sensation in the rectum,
and the neural reflexes needed for normal bowel movements. This test is has been used to evaluate individuals with
constipation or fecal incontinence. The rectal sensation, tone, and compliance test measures the sensory, motor and
biomechanical function of the rectum.
Colon motility testing or colonic manometry is the recording of intraluminal pressures from within the large bowel by
means of a manometric catheter. The catheter is positioned endoscopically and clipped to the colonic mucosa.
Pressure activity is continuously recorded for a minimum of six hours. This test has been proposed to evaluate motility
abnormalities and defecation disorders such as constipation.
Defecography (also known as evacuation proctography) involves the x-ray imaging of the defecation process. With the
aid of barium, x-rays can follow the movement of fecal matter through the rectum and anus during a bowel
movement. It provides useful information about structural changes such as rectoceles, rectal prolapse, and
intussusception, and dyssynergic defecation and descending perineum syndrome. Defecography has been proposed as
a diagnostic tool to evaluate lower bowel disorders that are not evident by direct visualization. Magnetic resonance
imaging (MRI) of defecation (also known as MR defecography, magnetic resonance defecography, MRI defecography,
dynamic magnetic resonance imaging of defecation, and dynamic MR proctography), is being studied as an imaging
tool that may provide an enhanced view of the bowel movement process including the underlying anatomic and
pathophysiologic background of pelvic floor disorders. It can evaluate pelvic floor anatomy, dynamic motion, and
rectal evacuation simultaneously. (Rao and Patcharatrakul, 2016)
CLINICAL EVIDENCE
Gastric Electrical Stimulation (GES) Therapy
Heckert et al. (2016) assessed the effectiveness of GES with Enterra® for treatment for refractory symptoms of
gastroparesis, the improvement in specific symptoms of gastroparesis, and clinical factors impacting on outcome in a
cohort of 151 patients with refractory gastroparesis at a single center. Gastroparesis patients (n= 151; (120 females)
with refractory gastroparesis (72 diabetic, 73 idiopathic, 6 other) underwent GES with Enterra ® (Medtronic). Patients
filled out a symptom severity questionnaire (PAGI-SYM) prior to insertion. At each follow-up visit, the patient filled out
PAGI-SYM and assessed their therapeutic response using the Clinical Patient Grading Assessment Scale (CPGAS). The
investigators concluded that GES improved symptoms in 75 % of patients with 43 % being at least moderately
improved. Response in diabetics was better than in nondiabetic patients. Nausea, loss of appetite, and early satiety
responded the best. The unknown length of study follow-up did not allow for assessment of intermediate and long
term outcomes.
In a retrospective multi-center cohort study, Laine et al. (2017) evaluated the efficacy and safety of GES in patients
(n=14) in whom gastroparesis could not be controlled by conservative means. No surgical or late complications were
reported. Symptoms were relieved markedly in 8 patients, and partially in 3 patients (79%). Nutritional status
improved in 79% of patients. The follow-up period was not provided.
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McCallum et al. (2010) performed a controlled, multicenter, prospective study to evaluate the safety and efficacy of
Enterra therapy in 55 patients with chronic intractable nausea and vomiting from diabetic gastroparesis (DGP). After
surgery, all patients had the stimulator turned on for 6 weeks and then they randomly were assigned to groups that
had consecutive 3-month, cross-over periods with the device on or off. After this period, the device was turned on in
all patients and they were followed up, unblinded, for 4.5 months. The median reduction in weekly vomiting frequency
(WVF) at 6 weeks, compared with baseline, was 57%. There was no difference in WVF between patients who had the
device turned on or off during the cross-over period (median reduction, 0%). At 1 year, the WVF of all patients was
significantly lower than baseline values (median reduction, 67.8%). The investigators concluded that in patients with
intractable DGP, 6 weeks of GES therapy with Enterra significantly reduced vomiting and gastroparetic symptoms.
Patients had improvements in subjective and objective parameters with chronic stimulation after 12 months of GES,
compared with baseline.
McCallum et al. (2011) assessed the long-term clinical outcomes of GES therapy with Enterra® in a large cohort of
patients with severe gastroparesis. Gastroparesis patients (n = 221; 142 diabetic, 48 idiopathic, and 31 postsurgical)
treated with Enterra (Medtronic) for 1-11 years were retrospectively assessed; 188 had follow-up visits and data were
collected for at least 1 year. Total symptom scores (TSS), hospitalization days, and use of medications were
significantly reduced among all patients. More patients with diabetic (58%) and postsurgical gastroparesis (53%) had
a greater than 50% reduction in TSS than those with idiopathic disease (48%). Weight significantly increased among
all groups, and 89% of J-tubes could be removed. At end of the follow-up period, all etiological groups had similar,
abnormal delays in mean gastric retention. Thirteen patients (7%) had their devices removed because of infection at
the pulse generator site. The investigators concluded that GES therapy significantly improved subjective and objective
parameters in patients with severe gastroparesis; efficacy was sustained for up to 10 years and was accompanied by
good safety and tolerance profiles. Patients with diabetic or postsurgical gastroparesis benefited more than those with
idiopathic disease.
In a retrospective analysis of 214 patients, there was no significant difference in survival rates between patients who
underwent GES and 54 historical controls. However, for patients with diabetes, there was a significant survival benefit
for those who received permanent GES versus patients who received standard medical treatment. The 36-month
survival rate was 60.7% for gastric stimulation compared with 33.3% in the medical therapy group. At the last followup (median, 4 years), significant improvements were reported in vomiting (62%), nausea (59%), and total symptom
(84%). (Anand et al. 2007)
Musunuru et al. (2010) evaluated the use of GES therapy in 15 patients. Four patients with idiopathic gastroparesis
failed to improve more than 20% on multiple assessments after a year of therapy. All diabetic patients experienced a
durable symptomatic improvement with GES. The investigators concluded that diabetic gastroparesis patients respond
best to GES. Responders tend to have more severe vomiting preoperatively. According to the investigators, patients
with idiopathic gastroparesis who do not experience severe vomiting should be cautioned about a potentially higher
rate of poor response to GES and may be better served with alternative treatments.
Jayanthi et al. (2014) conducted a clinical audit of 71 gastroparesis patients, 35 who were selected for GES, from May
2008 to January 2012. The etiology of gastroparesis was idiopathic (61%), diabetes (21%), or post-surgical (18%).
Outcome data for 31 patients (idiopathic, 21 patients; diabetes, 3; post-surgical, 7) with a median follow-up period of
10 months (1-28) showed 22 patients (71%) with intractable gastroparesis had good response to permanent GES at
follow-up of up to 2 years.
Levinthal and Bielefeldt (2017) conducted a systematic review and meta-analysis to determine if GES is effective in
reducing symptoms in patients with gastroparesis. Five studies randomly allocated patients to periods with or without
GES. Total symptom severity (TSS) scores did not differ between these periods (0.17 [95% confidence interval: -0.06
to 0.4]; P=0.15). However, sixteen open label studies of GES showed a significant TSS decrease (2.68 [2.04-3.32];
Q=39.0; P<0.001). Other treatment modalities similarly improved TSS by 1.97 [1.5-2.44] for medical therapy (MED),
by 1.52 [0.9-2.15] for placebo arms (PLA), and by 2.32 [1.56-3.06] for botulinum toxin (BTx). There were significant
differences in baseline TSS ratings among these studies (GES: 6.28 [6.28-7.42]; MED: 4.76 [4.09-5.42]; PLA: 4.59
[3.77-5.42]; BTx: 6.02 [5.3-6.74]; Q=35.1; P<0.001). Meta-regression analysis showed these baseline differences to
significantly impact TSS ratings during treatment (Q=71.8; P<0.001). Independent of the treatment modality,
baseline symptom severity impacts treatment results in gastroparesis. Considering the skewed population with
refractory symptoms, regression to the mean likely contributes to the substantial discrepancies between the reported
results of controlled and open label GES studies.
Lal et al. (2015) performed a systematic review of GES using the Enterra System. The final review consisted of 21 out
of 53 potentially relevant studies published since 2003. The authors concluded that while current evidence has shown
a degree of efficacy in these patients, high-quality, large clinical trials are needed to establish the efficacy of this
therapy and to identify the patients for whom this therapy is inappropriate. A consensus view on essential
preoperative assessment and postoperative measurement is needed.
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Chu et al. (2012) conducted a meta-analysis to assess the effects of GES on symptoms and gastric emptying in
patients with gastroparesis, and the effects of GES on the three subgroups of gastroparesis. Data on the total
symptom severity score (TSS), nausea severity score, vomiting severity score, and gastric emptying were extracted
and analyzed. The statistic effect index was weighted mean differences. Ten studies (n = 601) were included in the
meta-analysis. In the comparison to baseline, there was significant improvement of symptoms and gastric emptying.
It was noted that GES significantly improved both TSS and gastric retention at 2 hours and 4 hours in patients with
diabetic gastroparesis (DG), while gastric retention at 2 hours in idiopathic gastroparesis (IG) patients, and gastric
retention at 4 hours in postsurgical gastroparesis (PSG) patients, did not reach significance. Based on this metaanalysis, the authors concluded that the substantial and significant improvement of symptoms and gastric emptying,
and the good safety indicate that high-frequency GES is an effective and safe method for treating refractory
gastroparesis. DG patients seem the most responsive to GES, both subjectively and objectively, while the IG and PSG
subgroups are less responsive and need further research.
A meta-analysis was performed to evaluate evidence for improved clinical outcome with GES. A literature search of
major medical databases was performed for the period January 1992 to August 2008. Clinical studies involving an
implanted high-frequency GES device were included and reported a range of clinical outcomes. Studies of external,
temporary, and/or low-frequency GES were excluded. Of 13 included studies, 12 lacked controls and only one was
blinded and randomized. Following GES, patients reported improvements in total symptom severity score (3/13
studies), vomiting severity score (4/13 studies), nausea severity score (4/13 studies), SF-36 physical composite score
(4/13 studies), SF-36 mental composite score (4/13), requirement for enteral or parenteral nutrition (8/13), and 4-h
gastric emptying (5/13 studies). Weight gain did not reach significance (3/13 studies). The device removal or
reimplantation rate was 8.3%. The authors concluded that results show substantial benefits for high-frequency GES in
the treatment of gastroparesis. However, caution is necessary in interpreting the results, primarily because of the
limitations of uncontrolled studies. According to the authors, further controlled studies are required to confirm the
clinical benefits of high-frequency GES. (O'Grady et al., 2009)
The National Institute for Health and Care Excellence (NICE) (2014) interventional procedure guidance on
gastroelectrical stimulation for gastroparesis notes that gastroelectrical stimulation is an option for treating chronic,
intractable nausea and vomiting secondary to gastroparesis, observing that further publications providing data about
the effects of the procedure on symptoms in the long term and on device durability would be useful.
Professional Societies
American College of Gastroenterology (ACG)
The ACG published a clinical guideline for the management of gastroparesis that states that GES may be considered
for compassionate treatment in patients with refractory symptoms, particularly nausea and vomiting. According to the
guideline, symptom severity and gastric emptying have been shown to improve in patients with diabetic gastroparesis
(DG), but not in patients with idiopathic gastroparesis (IG) or post-surgical gastroparesis (PSG). (moderate level of
evidence). (Camilleri 2013)
American Gastroenterological Association (AGA)
In a 2004 medical position statement, the AGA indicated that the primary treatment of gastroparesis includes dietary
manipulation and administration of antiemetic and prokinetic agents; however gastric electric stimulation is an
emerging therapy for refractory gastroparesis. The AGA medical position statement does not mention the use of
electrogastrography. (Parkman, et al., 2004a)
In the 2004 technical review on the diagnosis and treatment of gastroparesis, the AGA states that clinically,
electrogastrography (EGG) has been used to demonstrate gastric myoelectric abnormalities in patients with
unexplained nausea and vomiting or functional dyspepsia. EGG is considered an adjunct to gastric emptying
scintigraphy as part of a comprehensive evaluation of patients with refractory symptoms suggestive of an upper
gastrointestinal motility disorder. However, to date, there has been little investigation to validate the utility of EGG in
the management of patients with suspected gastric dysmotility. (Parkman, et al., 2004b)
Anorectal Manometry
Noviello et al. (2009) evaluated the role of anorectal manometry (ARM) in 85 children with severe constipation. The
mean age was 5 years (range, 1-13). Based on the results of the study, the investigators concluded that ARM is a
noninvasive diagnostic tool to study the mechanism of defecation in children with constipation in order to prescribe
the appropriate treatment. This procedure can be used in every child, aged more than 1 year, with severe
constipation. The authors concluded that assessment of the recto-anal inhibitory reflex (RAIR) can select the cases for
rectal suction biopsies (RSB).
Pucciani and Ringressi (2012) evaluated the clinical usefulness of AM in patients affected by obstructed defecation
(OD). A total of 379 patients (287 women and 92 men) affected by OD were evaluated. After a preliminary clinical
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evaluation, defecography and AM were performed. The results were compared with those from 20 healthy control
subjects. Overall anal resting pressure was not significantly different between patients and controls. Maximal
voluntary contraction (MVC) data were significantly lower when compared with those of controls. The straining test
was considered positive in 143 patients. No significant difference was noted between patients and controls in maximal
tolerated volume data. Patients had a significantly higher conscious rectal sensitivity threshold than controls.
According to the authors, a positive straining test, low MVC and impaired rectal sensation are the main abnormalities
detected by AM in patients with OD.
In a retrospective analysis, Prichard et al. (2017) compared anorectal high-resolution manometry (HRM), magnetic
resonance imaging (MRI), or balloon expulsion test (BET) for assessing rectal evacuation and structural abnormalities
in women. Their analysis included 188 patients with constipation (n=51), fecal incontinence (n=48), or rectal prolapse
(n=19), and 30 asymptomatic women serving as a control group. The authors used principal components analysis of
HRM variables to identify rectoanal pressure patterns associated with rectal prolapse and phenotypes of patients with
prolapse. They concluded that HRM alone and together with anorectal descent during evacuation, may identify rectal
prolapse and large rectoceles, respectively, and also identify unique phenotypes of rectal prolapse.
Muñoz Yagüe et al. (2003) evaluated the role of the clinical, ARM, and surface electromyography in the assessment of
patients with fecal incontinence. Ninety-three patients with fecal incontinence were reviewed and data was obtained
from the clinical history, physical examination of the anal region, digital rectal examination, anorectal manometry and
surface electromyography. Treatment was administered in accordance with the alterations encountered and the
results evaluated at 3 and 12 months. The anorectal manometry (ARM) demonstrated some alterations in 90.3% of
the patients, whereas a hypotonic sphincter was the most common finding (85.7%). Rectal sensitivity or distensibility
alterations were present in the rest of the patients. In 79.2% of the cases, hypotonic sphincter was associated with
rectal sensitivity or distensibility alterations. In 65.2% of patients with hypotonic external anal sphincter, damage of
the pudendal nerve was found. According to the investigators, the clinical study of the patients, together with the
anorectal manometry and surface electromyography enables the identification of the cause of FI and its treatment.
Heinrich et al. (2015) assessed conventional high resolution (HR)-ARM findings with magnetic resonance (MR)
defecography in the clinical assessment of 188 consecutive patients with symptoms of obstructive defecation defined
by Rome III criteria. Sphincter function and pressure were measured during simulated defecation. Abnormal
manometric findings were classified according to the Rao system and compared with MR defecography as the
reference standard. The authors concluded that diagnostic agreement between anorectal HR-ARM and MR
defecography is high; pressure measurements accurately identify recto-anal dyssynergia and intra-anal outlet
obstruction by structural pathology as causes of obstructive defecation.
In a systematic review and meta-analysis, Yeap et al. (2017) assessed the diagnostic accuracy of ARM for fecal
incontinence. Seven studies were included out of an initial search of 1499 studies. The summary sensitivity and
specificity for ARM as an overall test were 0.80 (95% confidence interval (CI): 0.69-0.88) and 0.80 (95% CI: 0.650.90), respectively. The diagnostic odds ratio (DOR) for ARM was found to be 16.61 (95% CI: 5.52-50.03). The
positive likelihood ratio (PLR) and negative likelihood ratio (NLR) for ARM were found to be 4.09 (95% CI: 2.11-7.94)
and 0.25 (95% CI: 0.14-0.42), respectively. Subgroup analysis based on four studies reporting on maximum resting
pressure (MRP) demonstrated a sensitivity, specificity, DOR, PLR and NLR of 0.60 (95% CI: 0.38-0.79), 0.93 (95% CI:
0.80-0.97), 20.0 (95% CI: 4.00-91.00), 8.60 (95% CI: 3.00-24.30) and 0.43 (95% CI: 0.24-0.76), respectively. The
authors concluded that ARM has been shown to be an accurate test for diagnosing FI, but suggest that further studies
are required to establish the diagnostic accuracy of individual ARM measures.
Professional Societies
American Society of Colon and Rectal Surgeons (ASCRS)
In a practice guideline for the treatment of fecal incontinence, the ASCRS indicate that anorectal physiology studies
(anal manometry) may be helpful in guiding management of fecal incontinence (Grade of Recommendation: Strong
recommendation based on low- or very low-quality evidence). (Paquette et al., 2015)
In their updated clinical practice guideline for the evaluation and management of constipation, the ASCRS indicates
that anorectal physiology and colon transit investigations may help identify the underlying etiology and are useful in
patients with refractory constipation. This includes measurement of resting and squeeze pressures with anal
manometry, measurement of rectal volume sensation, testing of rectoanal inhibitory reflex, and balloon expulsion
(strong recommendation based on low-quality evidence). (Paquette et al., 2016)
American Gastroenterological Association (AGA)
An AGA medical position statement on constipation states that anorectal manometry and a rectal balloon expulsion
should be performed in patients who fail to respond to laxatives (strong recommendation, moderate-quality evidence).
(Bharucha et. al., 2013a)
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American College of Gastroenterology (ACG)
In a clinical guideline on management of benign anorectal disorders, the ACG states that confidence in the diagnosis
of a defecation disorder is increased if there is a combination of a clinical history of chronic constipation and two
abnormal tests, e.g., impaired ability to evacuate a 50-ml water-fi led balloon or abnormal defecography and evidence
from pelvic floor EMG or ARM that the patient is unable to relax pelvic floor muscles or increase rectal pressure during
simulated defecation (strong recommendation, moderate quality of evidence). (Wald et al., 2014)
Colonic Motility Testing or Colonic Manometry
Singh et al. (2013) investigated whether colonic manometric evaluation is useful for characterizing colonic
sensorimotor dysfunction and for guiding therapy in slow transit constipation (STC). Twenty-four hour ambulatory
colonic manometry was performed in 80 patients with STC by placing a six sensor solid-state probe, along with
assessment of colonic sensation with barostat. Anorectal manometry was also performed. Manometrically, patients
were categorized as having colonic neuropathy or myopathy based on gastrocolonic response, waking response and
high amplitude propagated contractions (HAPC); and based on colonic sensation, as colonic hyposensitivity or
hypersensitivity. Clinical response to pharmacological, biofeedback, and surgical treatment was assessed at 1 year
and correlated with manometric findings. Forty seven (59%) patients who had abnormal colonic manometry, with
features suggestive of neuropathy (26%), and myopathy (33%); 41% had normal colonic manometry. Seventy-four
percent of the patients had abnormal colonic sensation and 61% had overlapping dyssynergic defecation. Patients
with neuropathy were more likely to have colonic hyposensitivity. Sixty-four percent of patients with colonic myopathy
or normal manometry improved with medical/biofeedback therapy when compared to 15% with colonic neuropathy.
Selected patients with colonic neuropathy had excellent response to surgery, but many developed bacterial
overgrowth. The authors concluded that colonic manometry demonstrates significant colonic sensorimotor dysfunction
in STC patients and reveals considerable pathophysiological heterogeneity. According to the authors, colonic
manometry can be useful for characterizing the underlying pathophysiology and for guiding clinical management in
STC, especially surgery. The study is limited due to a lack of a controlled comparator group.
Giorgio et al. (2013) correlated neuromuscular histological phenotypes in pediatric STC with colonic manometric
phenotypes using high-resolution manometry (HRM) and tested the hypothesis that failure of motor quiescence (FQ)
between bisacodyl-induced high amplitude propagating sequences (HAPSs) might predict neuromuscular pathology.
Eighteen children (10 males, median age: 7.5 years) with refractory STC underwent stationary colonic HRM before
segmental colonic resection. Six age-matched constipated children with normal colonic transit served as controls.
Conventional manometric parameters and area under the curve (AUC) during a 1-minute period following bisacodylinduced HAPSs [PBAUC (1)], as measure of FQ, were calculated. In segments with HAPS, PBAUC (1) was predictive of
colonic neuropathy (Sensitivity 100%, specificity 86%, PPV92%, NPV100%). Based on the results of the study, the
authors concluded that PBAUC (1) is increased in multiple colonic segments in neuropathic pediatric STC and
constitutes a sensitive and specific biomarker of neuropathy. The small study population limits the validity of the
conclusion of this study.
Rao et al. (2010a) evaluated whether colonic manometry is reproducible in a study that included 7 healthy volunteers
(three men, four women, mean age = 34 years). Study participants underwent two studies of 24-hour ambulatory
colonic manometry, each 2 weeks apart. Paired t-test was used to examine the reproducibility and variability. The
number of pressure waves and propagating pressure waves and high-amplitude propagating contractions (HAPC), and
area-under-curve (AUC) were similar between the two studies. Diurnal variation, waking, and meal-induced
gastrocolonic responses were also reproducible. There was some variability in the incidence of individual colonic motor
patterns. The investigators concluded that colonic manometry findings were generally reproducible, particularly for the
assessment of key physiologic changes such as meal-induced gastrocolonic, HAPC, and waking responses. Further
research is needed to determine the clinical relevance of these findings.
Rao et al. (2004b) studied prolonged colonic motility with colon manometry and assessed its clinical significance in 21
patients with slow-transit constipation and 20 healthy controls by placing a 6-sensor solid-state probe up to the
hepatic flexure. The study results indicated that patients with slow-transit constipation exhibited either normal or
decreased pressure activity with manometric features suggestive of colonic neuropathy or myopathy. According to the
investigators, in refractory patients, colonic manometry may be useful in characterizing the underlying
pathophysiology and in guiding therapy. These findings require confirmation in a larger study.
Pensabene et al. (2003) evaluated the impact of colonic manometry in clarifying pathophysiology of childhood
defecatory disorders and evaluated its impact on management in a retrospective review of 145 children. After colonic
manometry, treatment changes were recommended in 93% of patients. Changes in medical treatment were
suggested for 121 patients (81%). Surgical treatment (cecostomy, subtotal or total colectomy, myectomy) was
suggested for 102 (68%), mostly in addition to the changes in medical treatment or recommended in case the
medical treatment had failed. Surgery was the only recommendation for 18 children. Follow up was done in 65% of
the families. When recommendations were followed (96% of the contacted patients), the symptoms improved in 78%,
were unchanged in 18%, and were worse in 4% of patients. Among the parents, 88% believed that the suggestions
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given after colonic manometry had been helpful in improving their children's health. According to the authors, the
study limitations include the shortcomings of a retrospective study. In addition, the duration of follow-up was variable,
there was no control group, and only two thirds of the families were contacted for follow up.
Sood et al. (2012) evaluated the variability in interpretation of colon manometry in children. Fifty-seven colon motility
studies were independently reviewed by five observers. Each observer was required to report on the colonic motility
during fasting, after administration of a meal and after bisacodyl stimulation. They were also asked to comment
whether colon manometry study was normal or abnormal and if in their opinion the postprandial recording provided
clinically useful information. The median (range) agreement regarding the presence of high amplitude propagating
contractions (HAPC) was 83% (80% to 92%). The interpretation of gastrocolonic response produced the most
inconsistent results with median (range) agreement of 64% (53% to 95%). The post-prandial period was reported to
be useful in only 3% to 24% of the studies. The median (range) agreement regarding the overall interpretation of the
study being either normal or abnormal was 87% (83% to 90%). According to the authors, the most easily
recognizable contraction pattern during colon manometry is the HAPC. Visual interpretation of the gastrocolonic
response produces the most inconsistent results and maximum variability. The authors concluded that abbreviated
colon manometry studies without the post-prandial period or routine calculation of the motility index to evaluate
gastrocolonic response can help make colon manometries more objective and reliable. Further studies to evaluate
colon manometry are needed to determine the validity of this test.
Tipnis et al. (2012) compared oro-anal transit time (OTT) measured by radio-opaque markers with colon motility (CM)
findings in children with chronic constipation and assessed clinical outcomes in 24 children with chronic constipation
evaluated by OTT and CM studies. Patients were studied for a median of 23 months and outcomes reviewed.
According to the authors, OTT studies may be helpful to predict which children should be referred for CM studies.
Normal OTT studies may predict normal colon manometry; however, abnormal OTT studies may not predict
abnormalities in colonic manometry in children with chronic constipation. The authors concluded that patients with
slow transit marker studies should be assessed by colon manometry to evaluate colon neuromuscular integrity. This
study did not evaluate the impact of colon manometry for patient management or disease outcomes.
Wiklendt et al. (2013) evaluated an automated analysis technique of colonic manometry data that was developed to
differentiate the motor patterns of 17 patients with slow transit constipation (STC) from those recorded in 14 healthy
controls. According to the authors, manual analysis of data acquired from manometric studies of colonic motility is
laborious, subject to laboratory bias and not specific enough to differentiate all patients from control subjects. The
authors found that automated analysis of colonic manometry data using cross-correlation separated all patients from
controls. This study is limited by a small sample size.
According to Sharma and Rao (2017), the advent of high-resolution colonic manometry allows for the improved
identification of colonic motor patterns and may provide further insight into pathophysiological mechanisms. In a
minority of cases of slow transit constipation (STC), identification of colonic neuropathy suggests a medically
refractory condition, warranting consideration of colectomy. The pathophysiology of IBS with constipation (IBS-C) is
poorly understood with multiple etiological factors implicated.
Patient selection criteria and the role of colonic manometry in the management of refractory constipation must be
better defined in statistically robust, well-designed clinical trials.
Professional Societies
American Gastroenterological Association (AGA)
An AGA guideline on constipation states that colonic intraluminal testing (manometry, barostat) should be considered
to document colonic motor dysfunction before colectomy (weak recommendation, moderate-quality evidence). A weak
recommendation implies that benefits, risks, and the burden of intervention are more closely balanced, or appreciable
uncertainty exists in regard to patient’s values and preferences. (Bharucha et al., 2013a)
According to the AGA’s Technical Review on Constipation, colonic manometry or barostat-manometric testing should
be considered in patients with medically refractory slow transit constipation (STC). However, these tests are only
available in highly specialized centers with a research interest and their role in management is not well established.
Colonic manometry may identify a subset of patients with STC colonic motor dysfunctions that may be explained by a
marked reduction in colonic intrinsic nerves and interstitial cells of Cajal. This should prompt consideration of colonic
resection in medically refractory patients who do not have pelvic floor dysfunction. (Bharucha et al., 2013b)
American Neurogastroenterology and Motility Society (ANMS)
The ANMS consensus statement on intraluminal measurement of gastrointestinal and colonic motility in clinical
practice (Camilleri, 2008) states that the impact of colonic motility testing to identify significant colonic dysmotility
versus multiple failed therapeutic trials on outcomes to surgery and patient preference has not been formally
compared in adult patients. The consensus statement also indicates that the measurement of colonic motility and tone
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is established as a valid clinical tool to facilitate the management of significant motility disorders in adult and pediatric
practice. According to the ANMS, indications for intraluminal colonic motility measurements include the following:

Assessment of patients with severe constipation, unresponsive to medical therapy, and associated with slow
colonic transit and no evidence of an evacuation disorder

Confirmation of chronic megacolon or megarectum in patients whose viscus diameters exceed 10 and 15 cm
respectively

Clarification of the pathophysiology of persistent symptoms after removal of the aganglionic segment in children
with Hirschsprung’s disease

Evaluation of the function of a diverted colon before possible closure of a diverting ostomy

Prediction the response to antegrade enemas via cecostomy.
Conventional Defecography
Clinical evidence supports the use of conventional defecography for evaluating intractable constipation. Defecography
is helpful for identifying anatomic abnormalities and conditions that are suspected to be the cause of impaired
defecation including sphincter defect, rectocele, enterocele, and intussusception. (Tomita et al., 2010; Groenendijk et
al., 2008; Dobben et al., 2005; Savoye-Collet et al., 2005; Rao et al., 2005; Rao and Patcharatrakul, 2016; Rafiei et
al., 2017)
Fabrizio et al. (2017) observed that as obstructed defecation is a complex disorder it requires a multimodal evaluation
process. Testing done to elicit a diagnosis can incorporate defecography, proctoscopy, colonic transit time studies,
anorectal manometry, a rectal balloon expulsion test, electromyography, and ultrasound. They advise that results
from these studies be taken in the context of each patient's clinical situation.
Professional Societies
American Gastroenterological Association (AGA)
An AGA guideline on constipation states that defecography should not be performed before anorectal manometry and
a rectal balloon expulsion test (strong recommendation, low-quality evidence). Defecography should be considered
when results of anorectal manometry and rectal balloon expulsion are inconclusive for defecatory disorders (strong
recommendation, low-quality evidence). (Bharucha et al., 2013a)
According to the AGA’s Technical Review on Constipation, defecography is particularly useful when the results of
anorectal testing are inconsistent with the clinical impression and/or to identify anatomic abnormalities. The most
relevant findings in defecatory disorders include inadequate (spastic disorder) or excessive (flaccid perineum,
descending perineum syndrome) widening of the anorectal angle and/or perineal descent during defecation. Excessive
straining, internal intussusception, solitary rectal ulcers, rectoceles, and rectal prolapse may also be observed. If the
vagina and small intestine are opacified, enteroceles as well as bladder and uterovaginal prolapse can also be
visualized. (Bharucha et al., 2013b)
American College of Gastroenterology (ACG)
The ACG practice guideline on fecal incontinence states that conventional defecography is useful in patients with
suspected rectal prolapse or in those with poor rectal evacuation, but it is otherwise of limited value. (Rao 2004a)
American Society of Colon and Rectal Surgeons (ASCRS)
In the ASCRS guideline for the evaluation and management of constipation, the authors state that conventional
defecography is probably the most useful technique for identifying internal rectal intussusception. Defecography may
also be useful in detecting structural causes of obstructed defecation such as rectocele with retained stool, pelvic
dyssynergia, and extent of rectal emptying in the presence of obstructed defecation. Lack of rectocele emptying on
defecography may be an indication for surgical repair of rectocele. (Ternent et al., 2007)
In a practice parameter for the management of rectal prolapse, the ASCRS states that defecography is one of several
tests that can be used selectively to define the diagnosis and identify other important pathologies (Grade of
Recommendation: Strong recommendation based on moderate-quality evidence 1B). Defecography may also identify
associated defects such as cystocele, vaginal vault prolapse, and enterocele. (Varma et al., 2011)
MRI Defecography
Zafar et al. (2017) conducted a prospective comparative study of magnetic resonance defecography (MRD) and
evacuation proctography (EP) in the evaluation of obstructed defecation. Fifty-five patients underwent both MRD and
EP. The results showed that although MRD provides a global assessment of pelvic floor function and anatomical
abnormality, it is not as sensitive as EP in detecting trapping rectoceles and intussusceptions. Well-designed RCTs
with larger patient populations are needed to further evaluate MRD in comparison to other diagnostic modalities.
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Martin-Martin et al. (2017) conducted a prospective cohort test to evaluate the diagnostic accuracy of MRD in
comparison to videodefecography in the evaluation of 40 patients with obstructed defecation syndrome. The degree of
agreement between the two tests was almost perfect for anismus (κ = 0.88) and rectal prolapse (κ = 0.83),
substantial for enterocele (κ = 0.80) and rectocele grade III (κ = 0.65), moderate for intussusception (κ = 0.50) and
rectocele grade II (κ = 0.49), and slight for rectocele grade I (κ = 0.30) and excessive perineal descent (κ = 0.22).
Eighteen cystoceles and 11 colpoceles were diagnosed only by MRD. Findings of this study need to be validated by
well-designed studies with larger sample sizes.
van Iersel et al. (2017) compared dynamic MRD with conventional defecography (CD) in 45 patients with symptoms of
prolapse of the posterior compartment of the pelvic floor. Patients underwent both procedures. Outcome measures
were the presence or absence of rectocele, enterocele, intussusception, rectal prolapse and the descent of the
anorectal junction on straining, measured in millimeters. Cohen's Kappa, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV) and the positive and negative likelihood ratio of D-MRI were compared
with CD. Cohen's Kappa and Pearson's correlation coefficient were calculated and regression analysis was performed
to determine inter-observer agreement. The results showed that accuracy of dynamic MRD for diagnosing rectocele
and enterocele is less than that of CD. However, dynamic MRD appears superior to CD in identifying intussusception.
The authors concluded that dynamic MRD and CD are complementary imaging techniques in the evaluation of patients
with symptoms of prolapse of the posterior compartment. Additional well-designed studies with larger patient
populations are needed to further evaluate MRD.
Foti et al. (2013) prospectively compared the diagnostic capabilities of magnetic resonance imaging (MRI) with
conventional defecography (CD) in outlet obstruction syndrome in 19 patients. Comparison between CD and MRI with
evacuation phase (MRWEP) showed no significant differences in sphincter hypotonia, dyssynergia, rectocele or rectal
prolapse and significant differences in descending perineum. Comparison between CD and MRI without evacuation
phase (MRWOEP) showed no significant differences in sphincter hypotonia, dyssynergia or enterocele but significant
differences in rectocele, rectal prolapse and descending perineum. Comparison between MRWEP and MRWOEP showed
no significant differences in sphincter hypotonia, dyssynergia, enterocele or descending perineum but significant
differences in rectocele, rectal prolapse, peritoneocele, cervical cystoptosis and hysteroptosis. The authors concluded
that MRI provides morphological and functional study of pelvic floor structures and may offer an imaging tool
complementary to CD in multicompartment evaluation of the pelvis. The findings of this study need to be validated by
well-designed studies with larger sample sizes.
Vitton et al. (2011) compared the accuracy of dynamic anorectal endosonography and dynamic MRI defecography
with conventional defecography as the criterion standard in the diagnosis of pelvic floor disorders. The study was a
prospective crossover design in which 56 patients with dyschezia underwent each procedure in random order by 3
blinded operators within the same month. No significant differences were observed between dynamic anorectal
endosonography and dynamic MRI in the number of patients with rectocele, perineal descent, or enterocele.
Diagnostic concordance with conventional defecography as the standard did not differ significantly between dynamic
MRI and dynamic anorectal endosonography: concordance rates for dynamic MRI were 82% for rectocele, 57% for
perineal descent, 93% for enterocele, and 55% for rectal intussusception. Significantly more internal anal sphincter
defects were found with dynamic anorectal endosonography than with dynamic MRI defecography. Patient tolerance
was significantly better for dynamic anorectal endosonography than for dynamic MRI or conventional defecography.
Cappabianca et al. (2011) compared the diagnostic efficacy of dynamic MR defecography (MR-D) with entero-colpocysto-defecography (ECCD) in the assessment of midline pelvic floor hernias (MPH) in female pelvic floor disorders.
The results of the study indicated that MR-D shows lower sensitivity than ECCD in the detection of MPH development.
Reiner et al. (2011) evaluated the diagnostic value of MR defecography in 48 patients referred with suspicion of
dyssynergic defecation. Patients were divided into patients with dyssynergic defecation (n = 18) and constipated
patients without dyssynergic defecation (control group, n = 30). The most frequent finding was impaired evacuation,
which was seen in 100% of patients with dyssynergic defecation and in 83% of the control group, yielding sensitivity
for MR defecography for the diagnosis of dyssynergic defecation of 100% but a specificity of only 23%.
Otto et al. (2011) assessed the correlation of conventional defecography and MR-defecography after rectopexy in 21
patients. According to the authors, both methods revealed consistent results with respect to anorectal angle and
perineal motility. The authors also stated that the concomitant depiction of structures in MR-defecography is helpful in
the assessment of descent of pelvic organs and permits visualization of enteroceles. However, in 30% of patients, MRdefecography wrongly showed incomplete evacuation.
In a systematic review and meta-analysis of MRD versus clinical examination and fluoroscopy, Ramage et al. (2017)
to compare detection and miss rates of pelvic floor abnormalities with MRD versus clinical examination and traditional
fluoroscopic techniques. Twenty-eight studies were included: 14 studies compared clinical examination to MRD, and
16 compared fluoroscopic techniques to MRD. Detection and miss rates with MRD were not significantly different from
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clinical examination findings for any outcome except enterocele, where MRD had a higher detection rate. Based on
their review, the authors concluded that MRD has a role in the assessment of pelvic floor dysfunction. However, they
advise that clinicians need to be mindful of the risk of under-diagnosis and consideration of the use of additional
imaging.
In a review of diagnosis and treatment of dyssynergic defecation, Rao and Patcharatrakul (2016) concluded that
although MR defecography can provide an excellent resolution of anal sphincters, levator ani muscles and soft tissue
surrounding the rectum without radiation exposure, limitations include its high cost, lack of availability, and possible
low sensitivity to detect rectal intussusception because it is more difficult to evacuate the contrast compared to
barium defecography.
The utility of this advanced imaging technology in the evaluation and management of refractory constipation must be
better defined in statistically robust, well-designed clinical trials.
Professional Societies
American Gastroenterological Association (AGA)
The AGA guideline on constipation states that although anorectal manometry and a rectal balloon expulsion test
generally suffice to diagnose or exclude a defecatory disorder, defecography, which is generally performed with
barium, or at some centers with magnetic resonance imaging, is useful if results are inconclusive. (Bharucha et.al.,
2013a)
American College of Gastroenterology (ACG)
The ACG practice guidelines on fecal incontinence (Rao, 2004a) noted that MR defecography may more precisely
define the anorectal anatomy, but comparative studies are needed to determine clinical utility and how this test would
influence treatment decisions.
The ACG clinical guideline for management of benign anorectal disorders notes that barium or magnetic resonance
defecography can identify structural causes of outlet obstruction if one is expected. They may also confirm or exclude
the diagnosis of defecatory disorders (DD) when the clinical features suggest DD but the results of anorectal
manometry and balloon expulsion test are equivocal (moderate recommendation, moderate quality of evidence).
(Wald et al., 2014)
The same ACG 2014 guideline also cites the advantages of MRI over defecography as being better resolution of soft
tissue surrounding the rectum and anal canal, including the bladder, uterus, and small intestine during dynamic
imaging; improved ability to visualize anal sphincter and levator ani muscles with endoanal MRI, and lack of radiation.
Electrogastrography (EGG) or Electroenterography
Kayar et al. (2017) utilized transcutaneous EGG to compare patients with functional dyspepsia (FD) (n=30) to control
subjects (n=30) in terms of motility abnormalities according to the EGG results. A high incidence of gastric motility
and myoelectrical activity abnormalities was observed in patients with FD. The authors concluded that although
considered an experimental method, EGG is an effective, reliable, and non-invasive method in differentiating the
subgroups and may be an essential and irreplaceable test to diagnose and follow-up patients with FD with motor
dysfunction.
In an evaluation of 54 patients with FD, Russo et al. (2017) utilized the results of EGG to differentiate postprandial
distress syndrome (PDS) with epigastric pain syndrome (EPS). Using a symptom questionnaire, 42 patients were
classified as PDS and 12 as EPS, although an overlap between the symptom profiles of the 2 subgroups was recorded.
The EGG parameters (the postprandial instability coefficient of dominant frequency, the dominant power, and the
power ratio) were significantly different between the subgroups, whereas the gastric emptying time did not differ
significantly. In addition, EPS was characterized by a different gut peptide profile compared with PDS. Finally,
neurotensin polymorphism was shown to be associated with neurotensin levels. The authors concluded that this
evidence deserves further studies into FD.
O’Grady et al. (2012) applied high-resolution electrical mapping to quantify and classify gastroparesis slow-wave
abnormalities in spatiotemporal detail. Serosal high-resolution mapping was performed using flexible arrays at
stimulator implantation in 12 patients with diabetic or idiopathic gastroparesis. The authors found that intraoperative
256 electrode serosal recordings in gastroparetics revealed abnormal slow wave initiation, reduced velocities,
conduction blocks, and increased amplitudes undetectable on cutaneous recordings. According to the authors, this
reflects relative insensitivity of clinical EGG methodologies.
Frasko et al. (2008) conducted a prospective study to characterize the disturbance of gastric electrical control activity
in different types of ileus and to correlate surface electrogastrography (EGG) findings with a set of inflammatory
markers. Fifty-four adult patients with mechanic, vascular and paralytic ileus proven on clinical and radiological exams
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and 14 age- and sex-matched controls were examined. Irregular EGG activity without a dominant frequency or
bradygastria was seen in all patients with both vascular and paralytic ileus and in 67.86% of the patients with
obstructive ileus. According to the investigators, EGG examination confirmed a high sensitivity in the evaluation of
gastric electrical control activity in both vascular and paralytic ileus. This study failed to show how EGG would impact
patient management or disease outcomes.
Chen et al. (2005) assessed the gastric myoelectrical functioning in 20 patients with Parkinson's disease (PD) and in
11 healthy controls by using EGG and determined the clinical utility of EGG in differentiating PD patients with or
without upper gastrointestinal symptoms. The PD patients were stratified into two subgroups: 9 were assessed as PD
without upper gastrointestinal symptoms (group A) and 11 as PD with upper gastrointestinal symptoms (group B).
The investigators concluded that gastric myoelectrical activity is impaired in both groups of PD patients and that EGG
appears to have a limited, if any, clinical utility in the differentiation of PD patients with or without upper
gastrointestinal symptoms.
Bentur et al. (2006) investigated EGG abnormalities in 23 cystic fibrosis (CF) patients and examined whether EGG
correlates with gastric emptying as assessed by scintigraphy. Pre- and postprandial EGG indexes were compared to 19
healthy control patients. Gastric emptying was assessed simultaneously by gastric scintigraphy in 11 of the 23 CF
patients. Abnormal patterns of EGG were found in 78.3% of CF patients compared to 31.3% of controls during fasting
and in 56.5% of CF patients compared to 15.7% in healthy controls postprandially. Gastric emptying results on
scintigraphy were in agreement with EGG results in 9 of 11 (two normal and seven pathological). Five of the six
patients treated with cisapride (83.3%) showed significant improvement in EGG indexes. According to the
investigators, the similar rate of EGG and gastric scintigraphy abnormalities suggests that EGG may be a useful
clinical tool in CF patients. This study is limited by a small sample size.
Sha et al. (2009) evaluated 31 patients with functional dyspepsia who were assessed for severity of upper
gastrointestinal symptoms with EGG and antroduodenal manometry. The EGG was abnormal in 71.0% of patients.
Antral motility was abnormal in 80.6% of patients and duodenal motility was abnormal in 74.2% of patients. No oneto-one correlation was noted between the symptom scores and any of the EGG or motility parameters. The
investigators concluded that more than two-thirds of patients with functional dyspepsia have abnormalities in the EGG
and antral/duodenal motility. The sensitivity of these 2 different methods is essentially the same. EGG and
antroduodenal manometry can complement each other in demonstrating gastric motor dysfunction in patients with
functional dyspepsia. These findings require confirmation in a larger study.
Lin et al. (2010) investigated the association between the status of interstitial cells of Cajal (ICC) and
electrogastrogram (EGG) parameters, gastric emptying, and symptoms in a cohort of patients with gastroparesis.
Forty-one patients with refractory gastroparesis who were referred for gastric electrical stimulation (GES) underwent
full thickness gastric (antrum) biopsy during the surgery to place the GES device. The biopsy samples were stained
with c-kit and scored for the presence of ICC based on criteria obtained from 10 controls. All patients underwent EGG
recordings, a 4-hour standardized scintigraphic gastric emptying study and symptom assessment prior to the surgery.
According to the investigators, the study suggested that the EGG may have a role for predicting ICC status during
clinical evaluation of gastroparetic patients. However, this study failed to show how EGG would impact patient
management or disease outcomes.
The studies of electrogastrography failed to provide convincing evidence that this technique is accurate for diagnosis
of gastric disorders such as gastric stasis or that it has a positive impact on patient management or disease outcome.
Additional studies are needed to determine if electrogastrography is a useful adjunctive test or alternative to
radioscintigraphy for the diagnosis of gastric stasis. These studies should involve a standardized procedure for
diagnosis of gastroparesis with electrogastrography including recording, analysis, and interpretation . No studies were
found that indicated that electroenterography has a positive impact on patient management or disease outcome.
U.S. FOOD AND DRUG ADMINISTRATION (FDA)
Instruments to perform cutaneous electrogastrography are regulated by the FDA as Class II devices. See the following
website for more information (Use product code MYE or FFX):
http://www.accessdata.fda.gov/scripts/cdrh/ cfdocs/cfPMN/pmn.cfm. (Accessed February 8, 2018)
The only gastric electrical stimulation (GES) device for gastroparesis treatment approved for marketing in the United
States is the EnterraTM Therapy System, manufactured by Medtronic, Inc. On March 31, 2000, the FDA approved a
Humanitarian Device Exemption (HDE) for the marketing of the Enterra gastric electrical stimulation system for the
treatment of chronic, intractable or (drug-refractory) nausea and vomiting secondary to paresis of diabetic or
idiopathic etiology. An HDE application is not required to contain the results of scientifically valid clinical investigations
demonstrating that the device is effective for its intended purpose. The application, however, must contain sufficient
information for the FDA to determine that the device does not pose an unreasonable or significant risk of illness or
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injury, and that the probable benefit to health outweighs the risk of injury or illness from its use, taking into account
the probable risks and benefits of currently available devices or alternative forms of treatment. Additionally, the
applicant must demonstrate that no comparable devices are available to treat or diagnose the disease or condition,
and that they could not otherwise bring the device to market. The labeling must state that the effectiveness of the
device for the specific indication has not been demonstrated. See the following website for more information:
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfhde/hde.cfm?id=376493.
(Accessed February 8, 2018)
HDE is a special regulatory marketing approval that makes the device available on a limited basis provided that: (1)
The device is to be used to treat or diagnose a disease or condition that affects fewer than 4,000 individuals in the
United States; (2) the device would not be available to a person with such a disease or condition unless the exemption
is granted; (3) no comparable device (other than a device that has been granted such an exemption) is available to
treat or diagnose the disease or condition; and (4) the device will not expose patients to an unreasonable or
significant risk of illness or injury, and the probable benefit to health from using the device outweighs the risk of
injury or illness from its use, taking into account the probable risks and benefits of currently available devices or
alternative forms of treatment.
Humanitarian use devices may only be used in facilities that have obtained an institutional review board (IRB)
approval to oversee the usage of the device in the facility, and after an IRB has approved the use of the device to
treat or diagnose the specific rare disease. Additional information may be obtained directly from the U.S. Food and
Drug Administration (FDA) [website] - Center for Devices and Radiological Health (CDRH) at:
http://www.fda.gov/MedicalDevices/ProductsandMedicalProcedures/DeviceApprovalsandClearances/
HDEApprovals/ucm161827.htm. (Accessed February 8, 2018)
Based upon the FDA label, the Enterra device should not be used for patients with gastric obstruction or pseudoobstruction, prior gastric resection, fundoplication, eating disorders, history of seizures, primary swallowing disorders,
chemical dependency, or psychogenic vomiting. The manufacturer states that the safety of the Enterra device has not
been established for patients who are pregnant or for those who are under the age of 18 or over the age of 70. In
addition, the Enterra system may be affected by or adversely affect cardiac pacemakers, cardioverters/ defibrillators,
external defibrillators, magnetic resonance imaging (MRI), ultrasonic equipment, electrocautery, radiation therapy,
and theft detectors. Diathermy (e.g., shortwave diathermy, microwave diathermy, or therapeutic ultrasound
diathermy) is contraindicated since for patients with a neurostimulation system. Diathermy's energy can be
transferred through the implanted system (or any of the separate implanted components), which can cause tissue
damage and can result in severe injury or death. Diathermy can damage parts of the neurostimulation system.
Several radiopaque markers have been approved by the FDA for colonic transit testing. See the following website for
more information (use product code FFX): http://www.accessdata.fda.gov/ scripts/cdrh/cfdocs/cfPMN/pmn.cfm.
(Accessed February 8, 2018)
Defecography is a procedure and, therefore, is not subject to FDA approval or clearance. However, any medical
equipment, drugs or tests used as part of this procedure may be subject to FDA regulation. A general list of cleared
magnetic resonance imaging systems for MRI defecography can be found by entering the code LNH into the “product
code” window in the form at the following FDA 510(k) database web page:
http://www.accessdata.fda.gov/scripts/ cdrh/cfdocs/cfPMN/pmn.cfm. (Accessed February 8, 2018)
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Action/Description
Reorganized policy template:
o Simplified and relocated Instructions for Use
o Removed Benefit Considerations section
Updated conditions of coverage/special considerations; modified notation to
clarify:
o For participating providers in the office setting: Precertification is
required for CPT codes 91117, 91132 and 91133 when performed in the
office of a participating provider
o For non-participating/out-of-network providers in the office setting:
Precertification is not required for CPT codes 91117, 91132 and 91133, but is
encouraged for out-of-network services performed in the office; if
precertification is not obtained, Oxford will review for out-of-network benefits
and medical necessity after the service is rendered
Updated coverage rationale:
o Simplified content
o Modified language to clarify the listed services are:

Proven and medically necessary (as described)

Unproven and not medically necessary (as described)
Archived previous policy version SURGERY 055.23 T2
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INSTRUCTIONS FOR USE
This Clinical Policy provides assistance in interpreting UnitedHealthcare Oxford standard benefit plans. When deciding
coverage, the member specific benefit plan document must be referenced as the terms of the member specific benefit
plan may differ from the standard plan. In the event of a conflict, the member specific benefit plan document governs.
Before using this policy, please check the member specific benefit plan document and any applicable federal or state
mandates. UnitedHealthcare Oxford reserves the right to modify its Policies as necessary. This Clinical Policy is
provided for informational purposes. It does not constitute medical advice.
The term Oxford includes Oxford Health Plans, LLC and all of its subsidiaries as appropriate for these policies. Unless
otherwise stated, Oxford policies do not apply to Medicare Advantage members.
UnitedHealthcare may also use tools developed by third parties, such as the MCG™ Care Guidelines, to assist us in
administering health benefits. UnitedHealthcare Oxford Clinical Policies are intended to be used in connection with the
independent professional medical judgment of a qualified health care provider and do not constitute the practice of
medicine or medical advice.
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