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WHAT IS ESOPHAGEAL 
MANOMETRY

Is a study used to assess the pressures 

and motor function of the esophagus as it 

transports liquid or food from the mouth into 

the stomach



INDICATION

• Esophageal dysphagia – negative EGD +bx , barium esophagram

• Pre fundoplication peristalsis assessment

• Post fundoplication dysphagia

• Adequate position of pH probe for reflux testing

• Non cardiac chest pain

• Unexplained esophageal symptoms 

• Rumination

• Inability to belch syndrome: Gurgling noise in chest, cannot belch



CONTRA INDICATION

• Mechanical obstruction in the esophagus

• Recent nasal surgery

• Patients with significant bleeding disorder for which nasal 

intubation may be contra indicated



PATIENT EDUCATION: PREPARATION FOR MANOMETRY

• Fast 6-8 hours prior to study. Necessary medications allowed with a sip of 

water 2 hours before study. High blood pressure and heart medications.

• Diabetics need to consult with their physicians regarding medication 

dosage.

• Medications to avoid the day of the study. Pain medication, sedatives, 

tranquilizers, antispasmodics and pro-motility medications.

• Explain procedure and sensations to expect. Gagging, coughing, runny 

nose.

• . 



PATIENT EDUCATION: PREPARATION FOR MANOMETRY

• Procedure duration is approximately 20 minutes after probe is in position.

• Risks of procedure: nosebleed, sore throat, vomiting, bronchospasm, 

vasovagal syndrome, perforation and nasotracheal intubation.

• Explain post-procedure instructions. The patient may resume their normal 

daily activities, diet and medications following the study. The patient may 

drive themselves home after the study since no sedation is involved. 

• Prior to the study, the catheter is calibrated by placing within a mercury 

manometer pressure chamber.



Medtronic Manoscan Cart



CATHETER PLACEMENT

• Actively engage the patient through each step; this helps to relieve anxiety about 

the procedure. 

• Get consent . Anesthetized the nostril with Lidocaine gel. With the patient sitting 

up, have her or him hold a cup of water in one hand.

• Lubricated the first 5 cm of the catheter + sheath for easy passage through the 

nare. 

• With the chin slightly tucked down, slowly pass the catheter through the nare. 

• Point the catheter towards the patient's contralateral earlobe. 



CATHETER PLACEMENT

• The catheter tip will be in the posterior pharynx after it has been passed about 12 

cm. At this stage, the patient may feel the catheter at the back of their throat.

• Instruct the patient to begin continuous sips of water through the straw and relax 

shoulders to prevent gagging.

• Keep talking the patient through this to allay anxiety

• Advance the catheter slowly, 3 cm at a time. Drinking water helps to keep the 

lower esophageal sphincter (LES) relaxed as well as inhibiting peristalsis.



CATHETER PLACEMENT

• On the ManoScan high-resolution manometry (HRM) monitor, ensure that you can 

see the upper esophageal sphincter (UES) and LES on the computer screen. 

• Endeavour to leave 2-3 cm above and below the UES and LES respectively

• Note the catheter position at the nares on the system. 

• The catheter should then be taped to the nose to stay in place.

• Position patient in supine and get ready to start the study



STUDY PROCEDURE

• Study begins in supine position 

• > 60 second adaptation period

• Document position of catheter with at least 3 deep inspirations

• > 30 second baseline period

• 10 supine wet swallows of 5 mL each

• Allow 30 seconds between wet swallows to avoid effects of deglutitive inhibition.

• 1 multiple rapid swallow (MRS) sequence

• Five 2 mL wet swallows administered using a 10 mL syringe 2-3 seconds apart

• Can be repeated up to three times if there is a failed attempt or abnormal 

contractile response.

Yadlapati R et al. Neurogastroenterol Motil. 2021 Jan; 33(1): e14058.  doi: 10.1111/nmo.14058

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=33373111
https://doi.org/10.1111%2Fnmo.14058


STUDY PROCEDURE

• Change position to upright 

• Sitting at 80 degrees or higher with legs hanging off the side of the bed, but not 

hunched or leaning over

• > 60 second adaptation period

• Document position of catheter with at least 3 deep inspirations

• > 30 second baseline period

• > 5 upright wet swallows of 5 mL each

• Allow 30 seconds between wet swallows to avoid effects of deglutitive inhibition.

• 1 rapid drink challenge (RDC)

• 200 mL saline ingested as fast as possible through a straw

Yadlapati R et al. Neurogastroenterol Motil. 2021 Jan; 33(1): e14058.  doi: 10.1111/nmo.14058

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=33373111
https://doi.org/10.1111%2Fnmo.14058


STUDY PROCEDURE

• If no major motility disorder is found or a discordant between clinical 

presentation and HRM findings, consider the following

• For high probability of missed EGJ outflow obstruction: solid test swallows (STS), solid test 

meals, (STM) and /or pharmacological provocation 

• For suspected rumination / belching disorder: Post prandial high resolution impedance observation

• If equivocal results or suspicion for obstruction not meeting criteria for 

Achalasia, consider the following supportive test

• Timed barium esophagram, preferably with a tablet

• Endoluminal Functional Lumen Imaging Planimetry (FLIP)

Yadlapati R et al. Neurogastroenterol Motil. 2021 Jan; 33(1): e14058.  doi: 10.1111/nmo.14058

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=33373111
https://doi.org/10.1111%2Fnmo.14058


Yadlapati R et al. Neurogastroenterol Motil. 2021 Jan; 33(1): e14058.  doi: 10.1111/nmo.14058

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=33373111
https://doi.org/10.1111%2Fnmo.14058


INDICATION

Yadlapati R et al. Neurogastroenterol Motil. 2021 Jan; 33(1): e14058.  doi: 10.1111/nmo.14058

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=33373111
https://doi.org/10.1111%2Fnmo.14058


INTEPRETATION

Diagnostic algorithm for esophageal HRM study: 

STEP 1 

Assess the EGJ anatomy and function 

STEP 2 

Assess esophageal body function 

STEP 3 

Review pressurization patterns 



INTEPRETATION
STEP 1 :Assess the EGJ anatomy and function 

 Confirm that the catheter has crossed the EGJ. Determine if hiatus hernia is present

 Place pressure inversion point . Calculate the Integrated Relaxation Pressure at the EG junction

 

Given imaging
Conklin JL. Journal of Neurogastroenterology and Motility. 2013 19(3):281-94



Akimoto S, et al Diseases of the Esophagus (2017) 30, 1–6 



The Chicago Classification of esophageal motility disorders, v3.0

Karilas P, et al Neurogastroenterology Motil. 2015; 27: 160-174





INTEPRETATION

STEP 2 :Assess esophageal 

body function 

Peristaltic integrity: each swallow is defined 

as either intact, weak or failed using the 20 

mmHg iso- baric contour (IBC) tool 

The Distal Latency (DL): defines the swallow 

as premature or normal latency. 

All swallows with evidence of contractile 

activity will be further defined based on the 

DCI as normal, hypo or hyper contractile.



HRM METRICS AND THRESHOLDS- Medtronics

Assessment Pressure Topography 

Metrics

Definition Diagnostic threshold Additional 

consideration

Relaxation pressure 

across EGJ in 

response to 

swallow

Integrated relaxation 

Pressure (IRP)

Mean of 4s of maximum 

relaxation in the 10s 

window beginning at 

UES relaxation 

referenced to gastric 

pressure

Abnormal:

• Supine median IRP 

≥ 15 mmHg

• Upright median IRP 

≥ 12 mmHg

• IRP ≥ 12mmHg on 

RDC or 

• IRP ≥ 25 mmHg on 

solid meal test 

supports outflow 

obstruction

Latency of swallow 

inhibition

Distal latency (DL) Interval between UES 

and contractile 

deceleration point (CDP)

• Normal > 4.5 sec

• Premature/Spastic 

contractions:

DL < 4.5 s with DCI > 

450 mmHg

Pressurization Isobaric contour
(IBC)

• Pan esophageal 
pressurization: IBC of 

≥ 30 mmHg
• Intrabolus 

pressurization: IBC ≥ 
20 mmHg in the 
supine position

Pan esophageal 
pressurization > 20 

mmHg on RDC or solid 
test meal supports 
outflow obstruction



HRM METRICS AND THRESHOLDS- Medtronics

Assessment Pressure Topography 
Metrics

Definition Diagnostic threshold Additional consideration

Esophageal
Peristalsis

Distal contractile Integral 
(DCI)

-Contractile vigor

Amplitude x duration x 
length (mmHg s cm).

Contraction > 20mmHg 
from transition zone to 

proximal margin of LES

• Normal: DCI 450-8000 
mmHg s cm

• Weak: DCI > 100 and < 
450 mmHg s cm

• Failed: DCI < 100 

mmHg s cm

• Hyper: DCI > 8000 

mmHg s cm

• Ineffective swallows: 
weak or failed 
peristalsis

Contractile Wavefront 
Integrity

Contiguity of peristalsis in 
an IBC of 20 mmHg

• Ineffective swallow: 
Peristalsis break > 5 

cm in the setting of 
DCI ≥ 450 mmHg s cm



18

 

Frequent  Failed Peristalsis as defined b y a normal IRP and gr eater than 30 % (but  < 10 0 %) of 

swallows exhib it ing minimal int egrity (<3 cm) in the 20  mmHg isobaric c ontour.

Example 1 

Example Studies

From Given Imaging



INTEPRETATION
STEP 3:Pressurization Patterns

• Each swallow should be evaluated using the IBC tool to document an isobaric pressurization 
above 30 mmHg.

14

Achalasia TYPE II

Achalasia TYPE III

This panel represents a swallow  from a Type II A chalasia pat ient  w ith compartmentalized  

pressurizat ion spanning the ent ir e length of the esophagus.

This panel illust rates a pressure topography p lot  of a spast ic cont ract ion in a pat ient  w ith Type 

III Achalasia. A lthough this swallow  is also associated w ith rapid ly propagated pressurizat ion, the 

pressurizat ion is at t ributable t o an abnormal lumen oblit erat ing cont ract ion.  

Note: The IRP value of >17 mmHg is used t o d ist inguish Type III Achalasia from d istal esophageal 

spasm.5

Given Imaging



Bredenoord AJ, Gyawali CP. GIE. 2018 ; 20: 98-106.



17

Note: It  is not  recommended t o select  “Classic ManoView” analysis and “Chicago Classificat ion”  

analysis at  the same t ime. You must  run either/ or as the tw o analysis modalit ies compare somewhat  

d i erent  data parameters and use di erent  t erminology. 

Manometry Report

To enable a Chicago Classificat ion analysis in ManoView ESO, it  must  fi rst  be  
turned on from the Setup Menu. Next , ensure parameters are checked in the report  
– Setup/ Reports and Analysis:

From Given Imaging
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SAMPLE REPORT- GIVEN IMAGING 



HRM Metric HRM Abnormal Threshold Associated disorder

Integrated Relaxation 

Pressure (IRP)

> 15 mmHg (median) Achalasia

EGJ outflow obstruction

Distal Latency (DL) < 4.5 seconds Spasm/ rapid contraction

Distal Contractile Integral < 450 mmHg s cm

>8000 mmHg s cm

Hypo contractile

Hypercontractile

SUMMARY OF HRM METRICS



ARTIFACTS ON HRM

A: Vascular 

B: Failed sensor bank

C: Folded Catheter

D: Air in the sheath



Roman S et al. Clin Gastro Hep 2011; 9(12) 1050-1055

Figure 1 Examples of technically 

imperfect studies. ( A) The catheter 

did not pass through the EGJ 

because of a large hiatal hernia. 

During inspiration ( white arrows ), 
the pressure decreased in all the 

recording sensors, indicating that 

all pressure sensors were in the 

chest. ( B) It was not possible to 

obtain 7 evaluable swallows 
because of double swallows and 

belches. ( C) A vascular artifact was 

observed in the distal esophagus. 

(D) Technically imperfect study 

with multiple malfunctioning 
pressure sensors.



VASCULAR ARTIFACT

Conklin J, Pimental M, Soffer E. Color Atlas of High Resolution Manometry. Springer 2009

• Patient with dysphagia

• Elevated resting intraesophageal 

pressure  at 26 and 31 cm

• Synchronous rhythmic pressure at a 

rate of 80/min (vascular structure)

• Dysphagia Lusoria



VASCULAR ARTIFACT

Conklin J, Pimental M, Soffer E. Color Atlas of High Resolution Manometry. Springer 2009

• Cardiac compression of the esophagus

• Normal motor function of the UES,LES 

and esophagus

• Between 36 and 45 cm there a zone of 

elevated resting intra esophageal 

pressure that changes with HR 

indicating it is cardiac in origin



SENSOR FAILURE ARTIFACT

Conklin J, Pimental M, Soffer E. Color Atlas of High Resolution Manometry. Springer 2009

• Sensor failure can be seen as solid 

bands of color or an irregular “chatter” 

in the color contour.



Conklin J, Pimental M, Soffer E. Color Atlas of High Resolution Manometry. Springer 2009

FOLDED CATHETER ARTIFACT

• No LES or PIP

• Normal peristalsis to 43 cm

• Simultaneous pressure from 43-49 cm.

• Below 49 cm: Reverse peristalsis

• Pressure from 46-54 is mirror image of 

that from 38-46 cm( Butterfly image). 

• Catheter is folded upon itself



Evaluation of esophageal motor function in clinical practice

Gyawali CP, et al. NGM 2013; 25: 99-133. 



AIR ENTRAPMENT ARTIFACT

Conklin J, Pimental M, Soffer E. Color Atlas of High Resolution Manometry. Springer 2009

• Air between protective sheath and 

catheter

• Produced by peristalsis contraction 

squeezing the entrapped air towards 

the distal pressure sensor





SUMMARY
• Pre  procedure education and intra procedure communication with the patient 

provide a relaxing environment and relieves anxiety.

• Proper catheter placement technique crucial in facilitating study completion

• Recognizing artifact especially catheter curling can prevent damage

• Systematic review of data ensures accurate diagnosis and management



GERD AND PH TESTING

REFLUX

 8-33% world wide

 10-20% in western world

 5% in Asia

• Physiologic
• Occurs postprandial

• Short lived

• Asymptomatic

• Rarely occurs during sleep

• Pathologic
• Associated with symptoms or mucosal 

injury

• Often occurs nocturnally



PREVALENCE OF GASTROESOPHAGEAL REFLUX DISEASE 

AND PROTON PUMP INHIBITOR-REFRACTORY SYMPTOMS

Delshad S et al. Gastro 2020: 158: 1250-1261

• Survey of 71,812 people in the US

• Persistent symptoms: Heartburn or regurgitation for 

>2 days in the past week among those taking a daily 

PPI

• Refractory reflux symptoms: heartburn or 

regurgitation not responding to PPI therapy for >12 

weeks

https://www.gastrojournal.org/article/S0016-5085(19)41941-0/fulltext
https://www.gastrojournal.org/article/S0016-5085(19)41941-0/fulltext


GASTROESOPHAGEAL REFLUX DISEASE

Typical Symptoms

• Heartburn

• Regurgitation

Atypical Symptoms

• Chronic cough

• Non cardiac chest pain

• Dysphonia/ hoarseness

• Globus

• Belching

• Throat clearing

• Laryngopharyngeal reflux (LPR) 

Katz PO. et al. AJP 2013; 108: 308-328

Extra Esophageal Symptoms

• Asthma, pulmonary fibrosis

• Dental erosions

• Pharyngitis, sinusitis

• Recurrent Otitis Media



GERD MECHANISM AND CONTRIBUTORS

• Dysfunction of EG junction: 
• Transient LES relaxation (TLESR)

• Is the most common etiology of GERD

• LES relaxation of 10-40 sec (normal is 7-10 
sec)

• LES hypotonia: Hiatal hernia or 
scleroderma esophagus

• Dysfunction of the esophageal body: 
• poor clearance

• Decrease saliva: Sjögren’s disease

• Delayed gastric emptying

• Increased acid production

• Increase intragastric pressure: Obesity

• Acid pocket

• Esophageal hypersensitivity Courtesy: Research Gate 
Tack J, Pandolfino JE. Gastro 2018;154: 277-288



INDICATIONS FOR PH TESTING

• Patients with GERD being considered for endoscopic or surgical anti reflux procedure

• Patients after anti reflux surgery who continue to be symptomatic or are suspected to 

have on going abnormal acid exposure

• Patient with typical GERD symptoms who fail trial of BID PPI

• Patients with non cardiac chest pain who fail trial of BID PPI

• Patients with atypical GERD symptoms

• Pre lung transplant patients



PRE-PROCEDURE PREPARATION

• 2 visits within 24 or 48 hrs for the catheter or wireless pH system respectively.

• For study to be done off anti-reflux medication, patient should stop PPI for 7 days, H2 blockers and 

metoclopramide (Reglan) for two days and antacids for six hours before pH testing.

• In contrast, if the study is to monitor treatment response, then patient is to continue PPI

• Nothing by mouth for four to six hours before the visit.

• Calibrate the pH electrodes according to manufacturer’s instruction manual

• Obtain informed consent

• Symptoms to be monitored should be agreed before the study begins and can be assigned to 

“event” buttons on the recording device which should be pressed with symptom occurrence



AMBULATORY PH MONITORING

• Catheter based- trans nasal pH or MII pH- 
impedance

• 24 or 48 HR monitoring

• Placed 5 cm above LES

• MII pH impedance: Gold standard

• Pros: 

• Does not require sedation

• Can be done on anticoagulation

• Cons:

• Requires manometry to locate upper border of LES

• Can cause pain, epistaxis and dysphagia

• Patient activity level can change during study

• Catheter position can be displaced affecting reading

Tutuian R, Castell D. ”Gastroesophageal reflux monitoring: pH and impedance” GI Motility Online 2006



PH CATHETER PLACEMENT

• Obtain consent and time out

• Locate LES upper border with high resolution manometry

• Numb nostril and/or throat with topical Lidocaine gel / spray

• Advance catheter through the nare into the stomach- use water sips through straw and 

chin tuck.

• Confirm that catheter is in stomach by verifying that the reading on the data recorder is pH 

<4

• Pull catheter back to 5 cm above the upper border of LES

• Fix catheter by taping to check and passing it behind the ear



AMBULATORY PH MONITORING

• Wireless Bravo capsule
• 48-96 hours monitoring. Increases diagnostic yield
• Placed 6 cm above Z-line

• Pros
• More comfortable
• Allows normal diets and activities

• Cons
• Requires endoscopy and sedation thus more expensive
• Chest pain- especially in patients with IBS, fibromyalgia

• Contraindication

• in coagulopathy, severe erosive esophagitis, esophageal ring, 

esophageal ulceration, varices, benign or malignant tumors, 

pacemaker or AICD
• No MRI for 30 days because capsule has magnet
• Nickel allergy

Gyawali P. et al. AJG 2020; 1151412-1428



PREPARATION AND PLACEMENT-WIRELESS CAPSULE

Activate the Bravo calibration free capsule by the magnet switch

Advance the delivery system with the capsule to 6 cm above the Z-line

Connect the external vacuum pump to the delivery system and apply suction.

Successful suction of the esophageal mucosa is achieved when the vacuum gauge is > 510 mmHg for 30 

secs.

The physician removes the plastic safety guard on the handle and presses the activation button.

The activation button is twisted clockwise to 90 degrees then re extend to release the delivery device from the 

attached capsule.

Remove the delivery system

Second look endoscopy post deployment





PATIENT INSTRUCTIONS
• Encourage patient to resume regular activities and diet

• Okay to smoke and drink alcohol

• Patient to keep a diary in addition to pressing the event recorder

• Awake and sleep time

• Meals and snack (onset and ending time)

• Exact time of symptoms of interest

• Patient to avoid getting the data recorder wet

• Those with wireless can shower and sleep without the recorder as long as it is 3-5 

feet away.

• Practice with the patient before they leave





Post Procedure

• Remove catheter

• Go over the symptom diary with the patient

• For Bravo: 

• Capsule usually self detach within 7-10 days 

• Remind patient to avoid MRI for 30 days

• Download the recorder into a designated 

computer for analysis



AMBULATORY PH METRICS

• Total number of reflux: Normal < 40, borderline 40-80 and abnormal >80

• Acid exposure time (AET): % time that pH is < 4
• Most reliable and reproducible parameter

• Normal < 4%, borderline 4-6% and abnormal > 6%

• DeMeester Composite score:  6 components
• % time pH < 4  

• % upright time with pH <4

• % supine time with pH < 4

• # reflux episodes

• # reflux episodes > 5 mins 

• longest single episode (mins). 

• Normal < 14.7



AMBULATORY PH METRICS
• Reflux Symptom Association (RSA): symptom occurring in the 2 mins window 

following a reflux event.

• Symptom index (SI): # symptoms related to reflux  total number of symptoms  x100.   (> 50% +ve)

• Symptom sensitivity  index (SSI):  # symptomatic reflux episodes  total number of reflux x100 > 10% 

+ve

• Symptom association probability (SAP):probability that a reflux event and symptom are truly associated 

(>95% +ve)

• Mean Nocturnal Baseline Impedance (MNBI): A test of mucosa integrity
     Baseline impedance values averaged over three 10-min periods between 1 and 3 a.m from impedance channels   
in the distal esophagus (3 or 5 cm) . < 2292 Ω Abnormal 

• Postreflux Swallow-induced Peristaltic Wave (PSPW):
• Ratio of reflux episodes followed by PSPW to impedance detected reflux episodes. < 0.61 Abnormal



INTERPRETATION
• Adequate study must include at least 1 post prandial and 1 supine period

• Step 1: Assess the pH tracing

• A: Review history and indication for pH test

• B: Verify diary entry for meals (including snacks), supine times and symptoms. 

• Note any artifacts and ignore. 

• Note if catheter was displaced in stomach or capsule detachment. If so, this and subsequent 

segment should be entered as “ignore”

• C: Review the tracing:

•  # acid reflux events (dip in pH to <4) and symptoms. 

• When do they occur-supine, upright or both. 

• Do symptoms occur within 2 mins of reflux (symptom association).

• D: Preliminary diagnosis. Determine whether patient has acid reflux or not

Courtesy: Given Imaging



B: Bravo Capsule detachment

Screen shot from Given Imaging

A: pH tracing



INTERPRETATION

• Step 2: Affirm Preliminary Diagnosis 

• A: Examine Reflux table 

• Bravo: review each 24-hr period separately and use the worst day for 

diagnosis

• Acid Reflux Analysis Table includes

• Total # of reflux event

• # of long refluxes > 5 mins

• Longest reflux 

• Time spent in reflux

• % time spent in reflux when pH < 4 (AET) 

Courtesy: Given Imaging



INTERPRETATION

• Step 2: Affirm Preliminary Diagnosis 

• B: Observe DeMeester Score
• Add weights to the 6 common pH metrics and presenting as a cumulative 

score

• Normal < 14.7

• C: Affirm Preliminary diagnosis
• Use the AET and DeMeester score to affirm diagnosis. For bravo, use the 

worst day for diagnosis

Courtesy: Given Imaging



INTERPRETATION
• Step 3: Symptom Association Table

• Determines whether the symptoms are associated with reflux events

• A: Symptom index (SI): # symptoms related to reflux  total number of symptoms  x100

• Provides data on the strength of the association between symptoms and 

reflux events

• > 50% is significant

• Draw back: Insensitive to # reflux

• B: Symptom Association Probability (SAP)

• The probability that the observed association between reflux and symptom occurred 

by chance

• Chi square test is used to compare symptoms and reflux

• SAP > 95% indicates there is a < 5% probability that the observe symptom to reflux 

association occurred by chance

Courtesy: Given Imaging



DIFFERENT PH MONITORING TRACINGS TO SHOW THE VALUE OF 

INDIVIDUAL DEMEESTER SCORE (DMS) PARAMETERS.

Neto RML, et al. Diseases of the Esophagus, 2019 May 1;32(5).

A: No pathologic reflux 

(DMS 12)

B: Prolong nocturnal reflux 

(DMS 68)

C: Upright limited reflux 

(DMS 21)

D: Poor clearance (DMS 

132)



Esophageal impedance pH recordings showing examples of the 4 types of reflux. (A) Weakly acidic reflux, (B) acid 

reflux, (C) weakly alkaline reflux and (D) superimposed acid reflux. 

Yu Kyung Cho. Journal of Neurogastroenterology and Motility. 2010: 16(3):327-30

https://www.researchgate.net/profile/Yu-Cho-3?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoiX2RpcmVjdCJ9fQ


Zehrai A, Yuksei ES, Vaezi MF. ASGE leading edge. 2012;2:1-13



The presence or absence of prior conclusive evidence for gastro-oesophageal reflux disease 

determines test strategy and methodology. 

C Prakash Gyawali et al. Gut 2024;73:361-371

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.



SIGNIFICANCE OF PH TESTING

• Positive pH test + symptoms

• Long term acid suppression versus fundoplication 

• Negative pH test

• Treat for functional/ visceral hypersensitivity (trazodone, Imipramine)

• Upright reflux only

• Consider adding baclofen to PPI to reduce frequent TLESR

• Supine reflux

• Lifestyle modification to include dinner at least 3 hr before bedtime. 

• Avoid late-night snacks, GERD provoking foods and alcohol

• Elevated head of the bed to 30 degrees

• Use Gaviscon in addition to PPI 



THANK YOU
WAKEMED RALEIGH ESOPHAGEAL MOTILITY AND 

SENSORY LABORATORY

Katie Watson, RN

Maggie Fullerton, RN

Trish Lisenby, RN

Adeyemi Lawal, MD
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