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WHAT IS ESOPHAGEAL [ . B¥ . =
M A N O M ET RY AW\ | Esophagus

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
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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

iIntubation 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

Nnose.




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.

o 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.

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

manometer pressure chamber.
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CATHETER PLACEMENT

o 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.

o/ Position patient in supine and get ready to start the study




STUDY PROCEDURE

Study begins in supine position

> 60 second adaptation perioc
Document position of
> 30 second base

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

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
gs hanging off the side of the bed, but not

> 60 second adaptatio

Document posit
> 30 seconc

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

« 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 no} meeting criteria for
Achalasia, consider the following supportive test

« Timed barium esophagram, preferably with a tablet

« Endoluminal Functional Lumen Imaging Planimetry (FLIP)


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
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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

60 second 3 deep 30second

Sdantation il | Tycrtios 5 five ml wet swallows Rapid Drink Challenge

\

|
|
I
|
l
!
l
I
!
I



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 esophage

STEP 1

Assess the EGJ anatomy and fur




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
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Akimoto S, et al Diseases of the Esophagus (2017) 3661



Length along esophagus (cm) 3>

Length along esophagus (cm)

The Chicago Classification of esophageal motility disorders, v3.0
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STEP 2 :Assess esophageal

body function

Peristaltic integrity: each swallow is defined

as either intact, weak or failed using the 2C

mmHg iso- baric contour (IBC) toc

The Distal Latency (DL): ¢

as premature or n

All swa

Length along the esophagus (cm)



Assessment

Relaxation pressure
across EGJ in
response to
swallow

HRM METRICS AND THRESHOLDS- Medtronics

Pressure Topography
Metrics

Integrated relaxation
Pressure (IRP)

Definition

Mean of 4s of maximum
relaxation in the 10s
window beginning at
UES relaxation
referenced to gastric
pressure

Diagnostic threshold

Abnormal:
« Supine median IRP
= 15 mmHg

 Upright median IRP
= 12 mmHg

Additional
consideration

* IRP 212mmHg 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)

* Panesophageal
pressurization: IBC of
=30 mmHg

* Intrabolus
pressurization: IBC 2
20 mmHgin the
supine position

Pan esophageal
pressurization> 20
mmHg on RDC or solid
test meal supports
outflow obstruction




+

Assessment Pressure Topography Definition Diagnostic threshold Additional consideration
Metrics

Esophageal Distal contractile Integral  Amplitude x duration x * Normal: DCI450-8000
Peristalsis (DCI) length (mmHg s cm). mmHgs cm
-Contractile vigor
Contraction>20mmHg + Weak:DCl>100and <
from transition zone to 450 mmHgs cm

proximal margin of LES
* Failed:DCl< 100
mmHgs cm

* Hyper:DCI> 8000
mmHgs cm

* |neffective swallows:
weak or failed

peristalsis
Contractile Wavefront Contiguity of peristalsisin « Ineffective swallow:
Integrity an IBC of 20 mmHg Peristalsis break>5

cm in the setting of
DClI=450 mmHgs cm




Example Studies

Example 1

. Peristaltic Breaks: Gaps in the 20 mmHg isobaric contour of the peristaltic contraction
Frequent Failed Peristalsis as defined by a normal IRP and greater than 30% (but < 100%) of between the UES and EGJ, measured in axial length.
swallows exhibiting minimal integrity (<3 cm) in the 20 mmHg isobaric c ontour. i >
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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.

Achalasia TYPE Il
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This panel represents a swallow from a Type Il Achalasia patient with compartmentalized
pressurization spanning the entire length of the esophagus.
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Manometry Report

To enable a Chicago Classification analysis in ManoView ESO, it must first be
turned on from the Setup Menu. Next, ensure parameters are checked in the report
— Setup/Reports and Analysis:

File View Tools Help P © = ] =
M Report & Analysis ... | R —— —
—SESL Load Settings y - - - -
mmHg  kOhe  SaveSettings... v v - &
1150.0! Site Info ... g g lg g
e File Naming... ? P v v
v v v v
Analysis Options ... v v v k3
i Channels.. | v fo P P g
Mask Channels ... * Summary da% reporied a5 mesn among mesaured swalows nhere apicable
100 Position Units > " UL ot e s e 5 wnwoent || o |[ ot |
Setup Uniits
"0 Languages ’
Folders »

From Given Imaging



Indude Chicago Classification Findings ™ Indude Explanations

semsigmoteclected or some of analvsis options are not set cormast
Chicago Classification option is not selected in the Setup Report & Analysis dialog
* Findings are based on published Chicage Classification scheme and are only intended to serve as a guide for patient diagnosis

Indude Procedure Description

[ Add fromlist ManoScan HRM - Save | | Delete

From Given Imaging



SAMPLE REPORT- GIVEN IMAGING

7 Incude LES Escoh Motity Summary

Lower Esopbageal Sphancter Regeon Noemal Esophageal Motikty Normal
Lancmerks Number of snallons evalated 0
LES macipont (from nares {om) Moh Resoluton Parameters
Prooamsl (85 (fom Distal contractie ntegraiimean){mming-on-s) 1710 S00-5000
Owta LES (Fom Datal contractie ntegraighest)(mmiig ons) 210.9
LES lengiom) Contractie front velodtyfom/s) 28 <90
Exohaces egh centers){com) >
PP (Som naresiion)
Intrasbdomwral LES
eota hem?
LES Pressures
Pressre mess. method eSieeve P
Sassl Fesoratery s Jwetg) 35
Sass frespratory mean {meig) ™ B9
Resdd (vea imrry) 7.2
Rescal hphesU{mmryg) 89 Incompiete boks deerance (™) 90
Percent relaxatony ) 41

FEEYEEE
:

~ Indude UES Pharyx Resusts
7 Indude Owcago Cassfication Fndngs™* 7 Indude Bxplanatons

EG: Normal Selaxaton
Mean BP (7.2 motig) s less than 15 meig
Esophagesl body: Frequent Faled Perstaios
% faled sealow (70%) & greater an 0%
Erdrg: Frequent Fabed Perntais
* Findings are based on publshed Chicago Class#icaton scheme and are orly ntended 1o serve a5 & Qude for patent dagnoss



SUMMARY OF HRM METRICS

HRM Metric

Integrated Relaxation
Pressure (IRP)

HRM Abnormal Threshold

> 15 mmHg (median)

Associated disorder

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




ARTIFACTS ONM

alled sensor bank
C: Folded Catheter
D: Air In the sheath



Length along the esophagus (cm)

Length along the esophagus (cm)
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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.

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



VASCULAR ARTIFACT

16 « Patient with dysphagia
,,,,,, 21 « Elevated resting intraesophageal
pressure at 26 and 31 cm
2:6 . « Synchronous rhythmic pressure ata
3:1 2., rate of 80/min (vascular structure)
e O
. 3 - Dysphagia Lusoria
36 &
0
« O
41
46
51

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



VASCULAR ARTIFACT

mmHg « 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

saJeN Wod} wo

indicating it is cardiac in origin

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



SENSOR FAILURE ARTIFACT

 Sensor failure can be seen as solid
19 bands of color or an irregular “chatter”

In the color contour.

saleN wolj wd

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



FOLDED CATHETER ARTIFACT

* NoLES or PIP

* Normal peristalsisto 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).

« Catheteris folded upon itself

soJeN WOl W)

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



Length along the esophagus (cm)

Evaluation of esophageal motor function in clinical practice

Inspiration

Decreased chest

o pressure

- . Pha

. Diaphragmatic

o I Cogpa tion

N J S o T r«'_":‘?w;e‘l._i

abdominal
= 58

prossue

Swallow

Esophageal contraction

*Pressurization

Time (s)
Gyawali CP, et al. NGM 2013; 25: 99-133.



AIR ENTRAPMENT ARTIFACT

2 Esophageal Manometry 14

e « Air between protective sheath and

catheter

24 * Produced by peristalsis contraction
O . .

59 3 squeezing the entrapped air towards
% the distal pressure sensor

34 §
0
: (0p)

39

44

49

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



Chicago Classification 4.0 ,
ook for
CLatGog
DISOCRDERS OF

DISORDERS OF
EGJ FUNCTION PERISTALSIS

obstruction

N Alternate pasition swallows
RDC/MRS

Achalasia type 1 All swallows fail, no PEP v

All swallows fall or

Abnormal median IRP
Abnormat RDC/MRS

N

Achalasia type 2 All swallows fall, 20% PEP

premalure

Achalasia type 3 20% premature swallows All swallows fail, no PEP . Absent contractility

o= — ]
20% premature swallows BaSs DES

EE. o

20% hypercontractile < rypercontractile

>70% neffective and/or

>50% failed o IEM

Alternalte position swallows
RDC/MRS

Abnormal IRP persists =
Abnormal RDC/MRS NO EGJOCO

EGIO0 NO DISORDER OF Consider meal challenges

PERISTALSIS if appropriate

Yadiapall R et al, CCv4.0, Neurogastroenterol Motil 2021




SUMMARY

Pre procedure education and intra procedure communication with the patient

provide a relaxing environment and relieves anxiety.
Proper catheter placemeht technigue 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

[ J @ &) .
Ever had GERD symptoms ﬂ ﬂ Survey of 71,812 peopleinthe US

e Persistent symptoms: Heartburn or regurgitation for
>2 daysin the past week among those taking a daily

Had GERD symptoms in the Y op)

past week
Refractory reflux symptoms: heartburn or

Persistent GERD symptoms in regurgitation not responding to PPI therapy for >12
persons taking daily PPls

weeks

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



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 Atypical Symptoms
« Heartburn « Chronic cough
« Regurgitation Non cardiac chest pain
Dysphonia/ hoarseness

Extra Esophageal Symptoms  * Globus

» Asthma, pulmonary fibrosis * Belching

» Dental erosions * Throat clearing

» Pharyngitis, sinusitis * Laryngopharyngeal reflux (LPR)

 Recurrent Otitis Media

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



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: Sjogren’s disease
Delayed gastric emptying

INC
INC
Ac
Es

reased acid production

rease intragastric pressure: Obesity
d pocket

pphageal hypersensitivity

~— Hypersensitivity -
= ‘ S Decrease of
Abngrmal I esophageal mucosal
esophagea \ Diaphragm resistance
clearance Esophagus ’\ /

Lower esophageal //

sphincter _ - Stomach
Pylorus ‘
@ / The acid pocket
Delayed gastric ' - - atic formation
emptying 4—-—"""'" » contents
]
\ «? A
Abnormal EGJ = \\\
Normal EG) = REFLUX :
No REFLUX Allowing Reflux
v His Angle
v Tone and function of LES
v Hiatal hernia

v Transient LES relaxations

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

Pati|ents with atypical GERD symptoms

* Pre|lung transplant patients




PRE-PROCEDURE PREPARATION

2 visits within 24 or 48 hrs for the catheter or wireless pH systemrespectively.

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 Ml pH- " —

Ambulatory pH catheter placement.

Impedance
« 24 or 48 HR monitoring
» Placed 5 cm above LES
 MIl 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” Gl 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,

pacemakeror AICD
* INo MRI for 30 days because capsule has magnet
* [Nickel allergy

GyawaliP. 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
ieet away.

* Practice with the patient before they leave




Bravo™

reﬂux recorder

: :4 1_. e

\X/dkeMed t.. MIIMH}IIIIIP




Bravo®

Diary

Patient

pH Patient

é..“:‘ Comments

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

am|pm

Always refer to the time displayed on the recorder to write down the Time of Event above.

Recording event on the Bravo pH recorder

% &

Press any of the three Symptom Buttons (chest pain, regurgitation, heartburn) once
for each individual event.

i

Press the Meal Button once at the start of the meal and once at the end of the meal. In
between the two presses, the button LED will blink until the button is pressed to mark
the end the event.

I.-I

Notes:

Press the Supine Button once when lying down for bed and once at the end of the lying
period. In between the two presses, the button LED will blink until the button is
pressed to mark the end the event.

All button functions are active only when backlight is ON. If OFF, pressing any of the enabled recorder buttons
will first turn backlight ON and no function will be activated. Pressing the desired button when the backlight is
ON will activate the desired function.

DOC-2124-01

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%

o, DeMeester Composite score: 6 components
* % timepH<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 (SlI): # 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 5cm) . <2292 Q 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
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A: pH tracing B: Bravo Capsule detachment

Screen shot from Given Imaging



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 spentin reflux
% time spentin 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

o 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

o A: Symptom Index (S|)Z # 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 Probabllity (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.
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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
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Reflux Table - Acid Reflux Analysis- Day 1

Total | (Mormal) | Upright | (Mormal) | Supine | (Mormal)
Fraction Time pH =4 (%)) 7.2 5.5 g9 8.2 46 3.0
Mumber of Refluxes 65 47 16
Mumber of Long Refluxes(=5 (min))| 5 3 2
Duration of longest reflux (min) 9 9 g
Time pH <4 ((min)) 95 72 23
Reflux Table - Acid Reflux Analysis - Day 2
Total | (Mormal) | Upright | (MNormal) | Supine | (Mormal)
Fraction Time pH =4 ((%)) 109 55 144 §.2 46 3.0
Number of Refluxes 42 37 =
hMumber of Long Refluxes(=5 (min))| 5 ] 1
Duration of longest reflux (min) 30 20 19
Time pH =4 ((min)) 136 115 20

Sl Table - Acid Reflux Analysis
Total
50.0
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SAP Table - Acid Reflux Analysis
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The presenceor absence of prior conclusive evidence for gastro-oesophagealreflux disease
determines test strategy and methodology.

—> wireless pH monitoring pret

Evidence for or against

Absent: to determine if GERD exists: coqclusive GERD
unproven GERD test off anti-secretory therapy Using off therapy

Lyon Consensus criteria

catheter-based monitoring ||
.__) S
pH or pH-impedance
(
Endoscopy Ambulatory reflux monitoring Borderline metrics on
: LA grades B, C&D esophagitis AET>6% endoscopy and reflux
GERD evidence Biopsy proven Barrett’s mucosa >80 reflux episodes monitoring supported by
Peptic esophageal stricture MNBI<1500 ohms adjunctive evidence
. Y,
o detarn h n Evidence for or against
Present: Sl ;N 3{ SYMPEOMS s catheter-based monitoring treatment refractory GERD
proven GERD parss: pH-impedance Using on therapy
test on anti-secretory therapy Lyon Consensus criteria

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

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




SIGNIFICANCE OF

Positive pH test + symptoms
ersus fundoplication

Negative pH test
onal/ visceral hypersensitivity (trazodone, Imipramine)

onsider adding baclofen to PPI to reduce frequent TLESR

» 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
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