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GoalsGoals

•• 1.Introduction to GI Motility1.Introduction to GI Motility

•• 2. Specific Patients you may see on call2. Specific Patients you may see on call

•• 3. Motility/IBD time as GI Fellow3. Motility/IBD time as GI Fellow

•• 4. What you need to know to practice4. What you need to know to practice



Overview of GI MotilityOverview of GI Motility

•• Can not separate fromCan not separate from
•• PhysiologyPhysiology

–– SecretionSecretion
–– AbsorptionAbsorption

•• PathophysiologyPathophysiology
–– InflammationInflammation
–– InfectionInfection



IntroductionIntroduction

IndicationsIndications
Region SpecificRegion Specific

Equipment Equipment 
Readily AvailableReadily Available
Now automatedNow automated

ApproachApproach
Much Like Endoscopy:Much Like Endoscopy:
Understand, then practiceUnderstand, then practice



Best way to learnBest way to learn

•• UnderstandUnderstand
•• WatchWatch
•• PracticePractice
•• Last 10 years:Last 10 years:
•• 100 sessions with GI Fellows at UMC100 sessions with GI Fellows at UMC
•• Reviewing their own casesReviewing their own cases
•• Best approach is like EKG or capsule: Best approach is like EKG or capsule: 

practicepractice
•• Tutorials available on lineTutorials available on line



GenGen MotilityMotility

•• Before starting:Before starting:
–– Know EquipmentKnow Equipment
–– Know IndicationsKnow Indications

•• Review Motility Hx sheetReview Motility Hx sheet——from GI Labfrom GI Lab
•• Review any recordsReview any records
•• Review Ancillary studiesReview Ancillary studies
•• Interpretation needs to be orderlyInterpretation needs to be orderly
•• Reports can be briefReports can be brief



Esophageal MotilityEsophageal Motility

•• Esophageal MotilityEsophageal Motility
–– Esp. High ResolutionEsp. High Resolution
–– With ImpedanceWith Impedance

•• pHpH——rarely done alone; rarely done alone; BilitekBilitek not usednot used
•• pH with impedancepH with impedance

–– WiredWired

•• pH with BravopH with Bravo
–– wirelesswireless



Esophageal MotilityEsophageal Motility

•• Main Indications:Main Indications:
–– GERDGERD----refractoryrefractory
–– DysphasiaDysphasia
–– AchalasiaAchalasia

•• Other indications directed by patientOther indications directed by patient
•• Guidelines publishedGuidelines published——being updated nowbeing updated now
•• Areas of controversy limited to referral Areas of controversy limited to referral 

centerscenters
•• Recognized E/M codesRecognized E/M codes



Esophageal Motility TestingEsophageal Motility Testing

•• Patient NPOPatient NPO
•• Usually by technician in GI LabUsually by technician in GI Lab
•• Newer equipment very similar:Newer equipment very similar:

–– Ford, Ford, ChevyChevy, Dodge, Dodge

•• Reports are automatedReports are automated
•• Can be done on screen or hard copyCan be done on screen or hard copy
•• Reports can be downloaded into EMRReports can be downloaded into EMR
•• EPICEPIC——report template exists report template exists 



Basic Areas of EMBasic Areas of EM

•• UESUES
–– Location and PressuresLocation and Pressures

•• LESLES
–– Location and PressuresLocation and Pressures

•• BodyBody
–– Peristalsis and propagationPeristalsis and propagation
–– PressuresPressures
May be combined with Impedance measuresMay be combined with Impedance measures



High Resolution EMHigh Resolution EM

•• Multiple pressure sensorsMultiple pressure sensors
•• Can be spaced in different waysCan be spaced in different ways
•• Can be displayed in different mannersCan be displayed in different manners
•• Can be used with or without impedanceCan be used with or without impedance
•• Has made EM more Has made EM more ‘‘intuitiveintuitive’’
•• Has allowed better understanding of Has allowed better understanding of 

AchasiaAchasia
•• Not clear if DxNot clear if Dx’’ic accuracy improvedic accuracy improved



Common EM abnormalitiesCommon EM abnormalities

•• Low LES pressureLow LES pressure
•• High LES pressureHigh LES pressure
•• HypoHypo--peristalsis of Bodyperistalsis of Body
•• AA--peristalsis of Bodyperistalsis of Body
•• May be in combinationMay be in combination
•• Less common:Less common:
•• Diffuse SpasmDiffuse Spasm



pH StudiespH Studies--11

•• BravoBravo——simplestsimplest
•• Gives % time of acidGives % time of acid
•• Gives Sx correlationGives Sx correlation
•• Can measure for 48 hoursCan measure for 48 hours
•• Does not measure non Acid refluxDoes not measure non Acid reflux
•• Can be placed with or without endoscopyCan be placed with or without endoscopy
•• Can not charge for the day of endoscopyCan not charge for the day of endoscopy



pH StudiespH Studies--22

•• Impedance with pHImpedance with pH
•• Can measure acid and nonCan measure acid and non--acid GERacid GER
•• Simultaneous ImpedanceSimultaneous Impedance
•• Can show bolus transferCan show bolus transfer
•• Has doubled dxHas doubled dx’’ic yield of pHic yield of pH
•• WiredWired
•• 24 hours24 hours



Pelvic Floor StudiesPelvic Floor Studies
•• Sitz Marks for transitSitz Marks for transit
•• DefogramDefogram——in radiologyin radiology
•• AnalAnal--Rectal Motility (ARM)Rectal Motility (ARM)
•• All 3 needed for complete All 3 needed for complete evaleval
•• Anal EMG may help complimentAnal EMG may help compliment
•• GI Lab does the ARMGI Lab does the ARM
•• Main Indications:Main Indications:

–– ConstipationConstipation
–– IncontinenceIncontinence



ARMARM

•• In GI LabIn GI Lab
•• Best to watch oneBest to watch one——oneone is all neededis all needed
•• Measures pressuresMeasures pressures
•• Measure sensationMeasure sensation
•• Voluntary ContractionsVoluntary Contractions
•• Defecation SimulationDefecation Simulation
•• May be combined with balloon expulsionMay be combined with balloon expulsion
•• The later a screening testThe later a screening test



ARM measuresARM measures

•• Balloon Expulsion as screen Balloon Expulsion as screen 
•• Pressures on digital examPressures on digital exam
•• Resting pressures in anal canalResting pressures in anal canal
•• ContractionsContractions
•• RAIR (relaxation to air) to pressuresRAIR (relaxation to air) to pressures
•• Sensation to pressuresSensation to pressures
•• Defecation simulationDefecation simulation
•• Other patient Sx or findings  Other patient Sx or findings  



Common ARM findingsCommon ARM findings

•• Poor Balloon expulsionPoor Balloon expulsion——almost universalalmost universal
•• Weak sphincter tone on digital examWeak sphincter tone on digital exam
•• Low contraction/duration on squeezeLow contraction/duration on squeeze
•• Poor RAIRPoor RAIR
•• Abnormal sensationAbnormal sensation
•• Paradoxical reaction of defecation Paradoxical reaction of defecation 

simulationsimulation
•• All of these will be on computer/report All of these will be on computer/report 

sheetsheet



Hydrogen Breath Testing (HBT)Hydrogen Breath Testing (HBT)

•• Can use lactose or lactuloseCan use lactose or lactulose
•• Patient fastingPatient fasting
•• Ingest the sugar of requested choiceIngest the sugar of requested choice
•• Breath samples q 15 min x 3Breath samples q 15 min x 3--4 hours4 hours
•• Measure H, CO2, methaneMeasure H, CO2, methane
•• Very easy to performVery easy to perform
•• Values calculated by machine quicklyValues calculated by machine quickly



HBT testingHBT testing

•• PrimaryPrimary——rapid (first hour esp.) riserapid (first hour esp.) rise
•• In HIn H 10 PPM from base and sustained10 PPM from base and sustained
•• Elevated (5 PPM) at baseline suggestiveElevated (5 PPM) at baseline suggestive
•• Of Sugar malOf Sugar mal--absorptionabsorption
•• Examine CO2 and Methane as wellExamine CO2 and Methane as well
•• Correlate with hx/presentationCorrelate with hx/presentation
•• Common: bacterial overgrowth (BOG)Common: bacterial overgrowth (BOG)
•• Rx of choice: rifaximin (Rx of choice: rifaximin (XifaxinXifaxin))



Other Motility TestingOther Motility Testing

•• GastricGastric
•• Small BowelSmall Bowel
•• ColonicColonic
•• BiliaryBiliary
•• Smart PillSmart Pill
•• ANSANS——full or HRVfull or HRV
•• Full Thickness BxFull Thickness Bx
•• BarostatBarostat



Other TestingOther Testing----

•• Will discuss Gastric with Gp talkWill discuss Gastric with Gp talk
•• Rest beyond the scope of most labsRest beyond the scope of most labs
•• Have been doing all except barostat hereHave been doing all except barostat here
•• UMC has equipment and techniciansUMC has equipment and technicians
•• Easy to learnEasy to learn
•• Limited time neededLimited time needed
•• Reasonable reReasonable re--imbursementimbursement for for hosphosp. and . and 

MDMD



HRiM®

High Resolution Impedance Manometry





Bolus Transit in Esophageal Body

Pressure In Esophageal Bo
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Pressure In UES & Pharynx
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The Significance of Bolus TransitThe Significance of Bolus Transit

•• Bolus transit is the single most important Bolus transit is the single most important 
parameter for assessing dysphagia and parameter for assessing dysphagia and 
qualifying patients prior to antiqualifying patients prior to anti--reflux reflux 
surgery surgery ……information that you cannot get information that you cannot get 
with manometry alonewith manometry alone

•• Combined impedance/manometry clarifies Combined impedance/manometry clarifies 
which patients with manometric which patients with manometric 
abnormalities actually have esophageal abnormalities actually have esophageal 
function disordersfunction disorders



Normal Manometry Patients
N=576

Normal Bolus Transit

Abnormal Bolus Transit

73 %
27 % 29 %

71 %

Dysphagia Patients
N=51

Bolus Transit Patient Data

Dysphagia Patients Have Significantly Higher Abnormal Bolus Transit

Impedance Detected Abnormal Bolus Transit in Patients with Normal Esophageal Manometry. Sensitive 
Indicator of Esophageal Functional Abnormality?; Koya et al; Diseases of the Esophagus (2008) 21, 563–569



Abnormal ManometryAbnormal Manometry……



Abnormal Manometry/Normal Bolus TransitAbnormal Manometry/Normal Bolus Transit



HRiMHRiM22 Clinical ExamplesClinical Examples



NORMALNORMAL









WEAK PERISTALSISWEAK PERISTALSIS









ACHALASIAACHALASIA





HIATAL HERNIAHIATAL HERNIA





NUTCRACKERNUTCRACKER





DISTAL ESOPHAGEAL SPASMDISTAL ESOPHAGEAL SPASM





Specific Patients Seen on CallSpecific Patients Seen on Call

•• In Patients with Acute ProblemsIn Patients with Acute Problems
•• In Patients Post Perm GESIn Patients Post Perm GES
•• In/Out Patients Post  Temp GESIn/Out Patients Post  Temp GES
•• Out patients in EROut patients in ER——ours or elsewhereours or elsewhere
•• Patients Calling in with Motility IssuesPatients Calling in with Motility Issues
•• Patients wanting appointment, refills or Patients wanting appointment, refills or 

admissionadmission



GI Fellow Times for Motility/IBD GI Fellow Times for Motility/IBD 

•• New this yearNew this year
•• Goals are to get comfortable with:Goals are to get comfortable with:
•• Patient presentation/evaluationPatient presentation/evaluation
•• Patient testingPatient testing
•• GES and other proceduresGES and other procedures
•• Follow up protocols.Follow up protocols.
•• What will be on exams/practiceWhat will be on exams/practice



What You Need: What You Need: 
Boards/PracticeBoards/Practice
•• GI Motility Disorders:GI Motility Disorders:
•• Know pathology/pathophysiologyKnow pathology/pathophysiology
•• Know basic managementKnow basic management
•• Know common testingKnow common testing
•• Know evolving therapiesKnow evolving therapies
•• Know that most is common senseKnow that most is common sense



GI Motility ClinicGI Motility Clinic

•• 3 Frazier3 Frazier
•• 502502--540540--14201420
•• Share Point: GI CheckoutShare Point: GI Checkout---- listslists
•• Share Point: GI MotilityShare Point: GI Motility——sitesite
•• Always welcomeAlways welcome——user user friendllyfriendlly
•• Conference roomConference room
•• Free Coffee/tea/water!Free Coffee/tea/water!
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