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Endoscopic View of the Procedure
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Topographical Pressure Plots
Clouse et al AJP 1996

High Resolution Pharyngeal Manometry
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Upper 
Esophageal 
Sphincter 

pressure band

High Resolution Pharyngeal Manometry

Opening of the 
UES

High Resolution Pharyngeal Manometry
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Pharyngeal 
Pressures

High Resolution Pharyngeal Manometry

Post-closure 
UES

pressure spike

High Resolution Pharyngeal Manometry
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Upward 
movement of 

pharynx 
during 

swallowing

High Resolution Pharyngeal Manometry

Simultaneous Manometry & Fluoroscopy
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Baseline “0” mmHg

UES at ~ 30 mmHg
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Tongue Base – Superior Pharyngeal Constrictors
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Hypopharynx – Middle Pharyngeal Constrictors
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UES Post Closure Elevated Pressures
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Back to Resting Position
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Baseline “0” mmHg

UES at ~ 30 mmHg

2:20.3 2:20.3

International High-Resolution Working Group Draft Methodology Document 2018, Unpublished Data
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International HRPM Working Group

Omari et al...O’Rourke AK.  Dysphagia 2019

“To create a standardization of 
high-resolution pharyngeal 
manometry acquisition, 
measurement, reporting, education 
and training as well as advocate 
with payers and healthcare 
systems.”

“To improve the quality of 
dysphagia care through the clinical 
implementation of high-resolution 
pharyngeal manometry.”

VISION MISSION

International HRPM Working Group

Methodology 
Sub-Group

• Goal: Develop a 
consensus on the 
standard methodology 
for HRPM including 
equipment, acquisition 
protocol, 
instrumentation and 
measurements. 

Training & Education 
Sub-Group

• Goal:  Establish 
education and training 
protocols.

Partnership/Knowledge 
Dissemination 

Sub-Group

• Goal: Align the HRPM 
Working Group with a 
larger entity to gain 
support and aid in 
information 
dissemination.  
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Delphi Consensus

16 Pharyngeal Lumen 
Occlusive Pressures

2 Hypopharyngeal 
Intrabolus Pressures

4 Upper Esophageal 
Sphincter Function

22 HRPM-Impedance Metrics 92 Articles
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Facilitator compiled and 
distributed 22 HRPM-
impedance metrics to each 
Expert for scoring and 
commentary. 

Facilitator compiled scores 
and commentary and 
anonymously tabulated 
and circulated to Experts 
for consideration and re-
scoring.

Four voting rounds were 
required to reach a
stable level of agreement 
on all 22 evaluated 
metrics.

Facilitator compiled 
assessments from the 
team of Experts into eight 
recommended metrics. 

STEP 6

Recommended HRPM Protocol

• Expert survey responses served as the basis for protocol development
• Consistent themes were:

• Judicious use of topical anesthesia (86%)
• Minimum 5-min accommodation period (57%)
• Bolus delivery via syringe (100%)
• Consistency of test boluses (71%) (e.g. IDDSI)
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Pharyngeal Lumen Occlusive Pressures
Region Metric Number of Assigned Final 4th Round Scores Consensus

Reached?Disagree Equivocal Agree

1 2 3 4 5 6 7 8 9

Composite Measures
Pharyngeal Contractile Integral 0 0 0 0 0 0 0 0 10 YES

Velo+Mesopharyngeal Contractile Integral 2 3 2 0 0 0 1 1 1 NO

Meso+Hypopharyngeal Contractile Integral 4 2 2 0 0 1 1 0 0 NO

Velopharynx
Velopharyngeal Contractile Integral 0 0 0 0 0 1 0 0 9 YES

Velopharyngeal Mean Peak Pressure 1 4 4 0 0 0 0 1 0 NO

Velopharyngeal Maximum Pressure 3 2 3 0 0 1 1 0 0 NO

Mesopharynx
Mesopharyngeal Contractile Integral 0 1 0 0 0 1 0 0 8 YES

Mesopharyngeal Mean Peak Pressure 1 4 5 0 0 0 0 0 0 NO

Mesopharyngeal Maximum Pressure 2 4 3 0 0 1 0 0 0 NO

Hypopharynx
Hypopharyngeal Contractile Integral 0 1 0 0 0 1 0 2 6 YES

Hypopharyngeal Mean Peak Pressure 1 3 3 0 1 0 0 1 1 NO

Hypopharyngeal Maximum Pressure 3 1 3 0 1 1 1 0 0 NO

UES pre-deglutitive
UES Mean Basal Pressure 1 2 0 0 0 1 1 1 4 NO

UES Maximum Basal Pressure 1 3 3 0 2 0 0 1 0 NO

UES post-deglutitive
UES Contractile Integral 1 1 2 1 2 2 0 1 0 NO

UES Maximum Pressure 1 0 3 1 1 0 0 2 2 NO

Hypopharyngeal Intrabolus Pressure
Region Metric Number of Assigned Final 4th Round Scores Consensus

Reached?
Disagree Equivocal Agree

1 2 3 4 5 6 7 8 9

Hypopharynx
Hypopharyngeal Pressure Increment 0 1 3 0 2 0 0 2 2 NO

Hypopharyngeal Pressure at Nadir Impedance 0 0 1 0 1 0 0 2 6 YES
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UES Relaxation & Opening
Region Metric Number of Assigned Final 4th Round Scores Consensus

Reached?
Disagree Equivocal Agree

1 2 3 4 5 6 7 8 9

UES Relaxation

Nadir UES Relaxation Pressure 1 1 1 1 0 1 2 2 1 NO

UES Integrated Relaxation Pressure 0 0 0 0 0 0 0 0 10 YES

UES Relaxation Time 0 1 0 0 0 1 0 0 8 YES

UES Opening UES Maximum Admittance 0 0 0 0 2 0 0 1 7 YES

Representative Figure of the Diagnostic 
Metrics Evaluated on High-Resolution 
Pharyngeal Manometry

Contractile Integrals of the Pharynx (PhCI), 
Velopharynx (VCI), Mesopharynx (MCI), 
and Hypopharynx (HCI), the Upper 
Esophageal Sphincter (UES) Integrated 
Relaxation Pressure (IRP), UES Relaxation 
Time (RT), UES Maximum Admittance 
(MaxAd), and Hypopharyngeal Intrabolus 
Pressure (hIBP).
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HRPM International Working Group, Protocols & Metrics, Omari et al., 2019

Metric class Metric 
[Delphi group agreement level] Acronym Definition

Pharyngeal lumen occlusive 
pressure

Pharyngeal contractile integral
[Agree 100%, Neutral 0%, Disagree 0%] PhCI

PhCI is a global measure of pharyngeal contractile vigor within a space–time box on the 
pressure topography plot spanning from the velopharynx superiorly to the upper margin of 
the UES. The PhCI is the mean pressure within this domain multiplied by duration (s) and 
length (cm) in units of mmHg s cm

Velopharyngeal contractile integral
[Agree 100%, Neutral 0%, Disagree 0%] VCI

VCI is a measure of contractile vigor within a space–time box on the pressure topography 
plot spanning the velopharyngeal region only. VCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm

Mesopharyngeal contractile integral
[Agree 90%, Neutral 0%, Disagree 10%] MCI

MCI is a measure of contractile vigor within a space–time box on the pressure topography 
plot spanning the mesopharyngeal region only. MCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm 

Hypopharyngeal contractile integral
[Agree 90%, Neutral 0%, Disagree 10%] HCI

HCI is a measure of contractile vigor within a space-time box on the pressure topography plot 
spanning the hypopharyngeal region only. HCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm

UES relaxation & opening

UES integrated relaxation pressure
[Agree 100%, Neutral 0%, Disagree 0%] UES IRP UES IRP is a measure of the extent of UES relaxation. UES IRP is the median of the lowest 

non-consecutive 0.20–0.25 s of e-sleeve pressure in units of mmHg 

UES relaxation time
[Agree 90%, Neutral 0%, Disagree 10%] UES RT

UES RT is a measure of the duration of UES relaxation. UES RT is the e-sleeve pressure 
interval below 50% of baseline or 35 mmHg, whichever is lower, in units of sec

UES maximum admittance
[Agree 80%, Neutral 0%, Disagree 20%] UES MaxAd

UES MaxAd is a measure of extent of UES opening. UES MaxAd is the highest admittance 
value recorded during trans-sphincteric bolus flow in units of millisiemens (mS)

Hypopharyngeal intrabolus 
distension pressure

Hypopharyngeal intrabolus pressure
[Agree 80%, Neutral 10%, Disagree 10%] IBP IBP is defined by the pressure 1 cm superior of UES apogee position at the time of maximum 

hypopharyngeal distension deduced from impedance topography in units of mmHg 

HRPM Core Outcomes

An integral is a mathematical 
term that represents an area 
or a generalization of an area.

Time (s)

Length (cm)

Pressures (mmHg)

Contractile Integrals
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Pharyngeal Contractile Integral (PhCI)
• PhCI is a global measure of 

pharyngeal contractile vigor.
• Measured within a space–time 

box on the pressure topography 
plot spanning from the 
velopharynx superiorly to the 
upper margin of the UES. 

• The PhCI is the mean pressure 
within this domain multiplied by 
duration (s) and length (cm) in 
units of mmHg-s-cm.

©MBSImP

Associated Muscles & Innervation
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Soft Palate Elevation, Tongue Base Retraction, 
Pharyngeal Stripping Wave, Pharyngeal Contraction

Illustrative Examples of
Pharyngeal Contractile Integral (PhCI)

PhCI 352 PhCI 23
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Velopharyngeal Contractile Integral (VCI)

• VCI is a measure of contractile vigor.

– Soft palate to pharyngeal wall contact

• Measured within a space–time box on 
the pressure topography plot spanning 
the velopharyngeal region only. 

• VCI is the mean pressure within this 
domain multiplied by duration (s) and 
length (cm) in units of mmHg s cm

©MBSImP

Associated Muscles & Innervation
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Soft Palate Elevation

Mesopharyngeal Contractile Integral (MCI)

• MCI is a measure of contractile vigor

– Tongue base to pharyngeal wall contact

• Measured within a space–time box on 
the pressure topography plot spanning 
the mesopharyngeal region only. 

• MCI is the mean pressure within this 
domain multiplied by duration (s) and 
length (cm) in units of mmHg s cm 
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©MBSImP

Associated Muscles & Innervation

Tongue Base Retraction
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Hypopharyngeal Contractile Integral (HCI)

• HCI is a measure of contractile vigor

– **Epiglottis to pharyngeal wall contact

• Measured within a space-time box on the 
pressure topography plot spanning the 
hypopharyngeal region only. 

• HCI is the mean pressure within this 
domain multiplied by duration (s) and 
length (cm) in units of mmHg s cm

©MBSImP

Associated Muscles & Innervation
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Pressure Transient: Epiglottic Inversion

• potentially erroneous and can influence 
numerical values generated for IBP

• may reliably predict epiglottic inversion 
- clinical relevance for some patients.

HRPM International Working Group, Protocols & Metrics, Omari et al., 2019

Metric class Metric 
[Delphi group agreement level] Acronym Definition

Pharyngeal lumen occlusive 
pressure

Pharyngeal contractile integral
[Agree 100%, Neutral 0%, Disagree 0%] PhCI

PhCI is a global measure of pharyngeal contractile vigor within a space–time box on the 
pressure topography plot spanning from the velopharynx superiorly to the upper margin of 
the UES. The PhCI is the mean pressure within this domain multiplied by duration (s) and 
length (cm) in units of mmHg s cm

Velopharyngeal contractile integral
[Agree 100%, Neutral 0%, Disagree 0%] VCI

VCI is a measure of contractile vigor within a space–time box on the pressure topography 
plot spanning the velopharyngeal region only. VCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm

Mesopharyngeal contractile integral
[Agree 90%, Neutral 0%, Disagree 10%] MCI

MCI is a measure of contractile vigor within a space–time box on the pressure topography 
plot spanning the mesopharyngeal region only. MCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm 

Hypopharyngeal contractile integral
[Agree 90%, Neutral 0%, Disagree 10%] HCI

HCI is a measure of contractile vigor within a space-time box on the pressure topography plot 
spanning the hypopharyngeal region only. HCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm

UES relaxation & opening

UES integrated relaxation pressure
[Agree 100%, Neutral 0%, Disagree 0%] UES IRP UES IRP is a measure of the extent of UES relaxation. UES IRP is the median of the lowest 

non-consecutive 0.20–0.25 s of e-sleeve pressure in units of mmHg 

UES relaxation time
[Agree 90%, Neutral 0%, Disagree 10%] UES RT

UES RT is a measure of the duration of UES relaxation. UES RT is the e-sleeve pressure 
interval below 50% of baseline or 35 mmHg, whichever is lower, in units of sec

UES maximum admittance
[Agree 80%, Neutral 0%, Disagree 20%] UES MaxAd

UES MaxAd is a measure of extent of UES opening. UES MaxAd is the highest admittance 
value recorded during trans-sphincteric bolus flow in units of millisiemens (mS)

Hypopharyngeal intrabolus 
distension pressure

Hypopharyngeal intrabolus pressure
[Agree 80%, Neutral 10%, Disagree 10%] IBP IBP is defined by the pressure 1 cm superior of UES apogee position at the time of maximum 

hypopharyngeal distension deduced from impedance topography in units of mmHg 

HRPM Core Outcomes
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• Why is it important to look at UES parameters?
• The mechanisms that determine UES opening 

extent include:
– strength and timing of supra- and infra-hyoid 

muscle activation (hyolaryngeal movement) 
– distension pressure generated by the swallowed 

bolus driven by pharyngeal propulsion (tongue 
base retraction, pharyngeal stripping)

– neural deactivation and compliance of the 
cricopharyngeus

UES Relaxation & Opening

UES Relaxation & Opening

Distension Duration Obstruction
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UES Relaxation Time (UES-RT)

• UES-RT describes the duration of UES 
opening.

• Time in milliseconds from relaxation to 
contraction of the upper esophageal 
sphincter. 

• Relaxation is defined as a 50% reduction 
in baseline pressure or less than 35 
mmHg 

• The lowest non-consecutive 
0.20–0.25 s of UES pressure 
during relaxation

• Analogous to LES IRP
• Reported in mmHg

UES Integrated Relaxation Pressure (UES-IRP)

0.15s 0.05s 0.05s

0.25s
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UES Maximum Admittance
• Measure of extent of UES opening – correlate of luminal diameter
• UES MaxAd is the highest admittance value recorded during trans-

sphincteric bolus flow in units of millisiemens (mS)

• Impedance is the resistance to flow
– Used to estimate changes in diameter associated with bolus 

movement

• Maximum impedance = highest resistance to flow
• Inverse of impedance is admittance
• Admittance is the absence of resistance to flow
• Maximum admittance = least resistance to flow

Admittance
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HRPM International Working Group, Protocols & Metrics, Omari et al., 2019

Metric class Metric 
[Delphi group agreement level] Acronym Definition

Pharyngeal lumen occlusive 
pressure

Pharyngeal contractile integral
[Agree 100%, Neutral 0%, Disagree 0%] PhCI

PhCI is a global measure of pharyngeal contractile vigor within a space–time box on the 
pressure topography plot spanning from the velopharynx superiorly to the upper margin of 
the UES. The PhCI is the mean pressure within this domain multiplied by duration (s) and 
length (cm) in units of mmHg s cm

Velopharyngeal contractile integral
[Agree 100%, Neutral 0%, Disagree 0%] VCI

VCI is a measure of contractile vigor within a space–time box on the pressure topography 
plot spanning the velopharyngeal region only. VCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm

Mesopharyngeal contractile integral
[Agree 90%, Neutral 0%, Disagree 10%] MCI

MCI is a measure of contractile vigor within a space–time box on the pressure topography 
plot spanning the mesopharyngeal region only. MCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm 

Hypopharyngeal contractile integral
[Agree 90%, Neutral 0%, Disagree 10%] HCI

HCI is a measure of contractile vigor within a space-time box on the pressure topography plot 
spanning the hypopharyngeal region only. HCI is the mean pressure within this domain 
multiplied by duration (s) and length (cm) in units of mmHg s cm

UES relaxation & opening

UES integrated relaxation pressure
[Agree 100%, Neutral 0%, Disagree 0%] UES IRP UES IRP is a measure of the extent of UES relaxation. UES IRP is the median of the lowest 

non-consecutive 0.20–0.25 s of e-sleeve pressure in units of mmHg 

UES relaxation time
[Agree 90%, Neutral 0%, Disagree 10%] UES RT

UES RT is a measure of the duration of UES relaxation. UES RT is the e-sleeve pressure 
interval below 50% of baseline or 35 mmHg, whichever is lower, in units of sec

UES maximum admittance
[Agree 80%, Neutral 0%, Disagree 20%] UES MaxAd

UES MaxAd is a measure of extent of UES opening. UES MaxAd is the highest admittance 
value recorded during trans-sphincteric bolus flow in units of millisiemens (mS)

Hypopharyngeal intrabolus 
distension pressure

Hypopharyngeal intrabolus pressure
[Agree 80%, Neutral 10%, Disagree 10%] IBP IBP is defined by the pressure 1 cm superior of UES apogee position at the time of maximum 

hypopharyngeal distension deduced from impedance topography in units of mmHg 

HRPM Core Outcomes

Hypopharyngeal Intrabolus Pressure (hIBP)
• Marker of UES restriction to bolus flow 

during swallowing.
• The pressure 1 cm superior of UES apogee 

position at the time of maximum 
hypopharyngeal distension (max admittance).

Omari et al., 2019
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Hypopharyngeal Distension

UES
Hypopharynx

Hypopharyngeal Distension

UES
Hypopharynx
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Normative
Reference
Values

“Your manometry results 
would be normal…. 
if you were 150 years old.”

Pharyngeal High-Resolution Manometry: 
A Scoping Review and Meta-Analysis of 

Normative Data 

Rameen K. Walters BS, Rachana Gudipudi, MD, Tamar Gordis, BA, Kate 
Davidson, MS, Shaun A. Nguyen, MD, Ashli K. O’Rourke, MD

Provisionally accepted for publication in 
Neurogastroenterology and Motility
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Background
• High resolution pharyngeal manometry (HRPM) is an emerging technology with 

increasing adoption and need for standardization of practices 

• Previous studies have reported some relevant normative data [1-2] but 
numbers are small and variability is high

• Unknown if normative data from one manufacturer/catheter is comparable to 
next

• Commercially available integrated software programs do not include pharyngeal 
normative data

1) Cock C. et al. Geriatrics (Basel) 2018; 3. 2) Nativ-Zeltzer et al Neurogastroenterology & Motility 2016; 28:721-731

Study Objective

We aimed to analyze the HRPM normative data available in the 
existing literature for different high resolution manometry 
systems with a focus on core outcomes identified by a HRPM 
International Working Group consensus.
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Diagnostic 
Metrics

Metric Acronym

UES integrated relaxation pressure UES IRP

UES relaxation time UES RT

UES maximum admittance
UES 

MaxAd

Hypopharyngeal intrabolus pressure IBP

Metric Acronym

Pharyngeal contractile integral PhCI

Velopharyngeal contractile integral VCI

Mesopharyngeal contractile integral MCI

Hypopharyngeal contractile integral HCI

Methods
Prisma Diagram Search Terms

• Combination of MeSH terms and key words for 
the following concepts and related words:

– pharynx
– upper esophageal sphincter
– manometry 
– high resolution pharyngeal manometry,
– high resolution impedance 

• Search developed by librarian and peer-reviewed 
by colleagues

• June 2021 
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Results
• 30 studies met final inclusion criteria

– Only 12/30 studies (40%) provided data for >2 consensus metrics

• Significant heterogeneity in methodology
– 4 different manufacturers

– 6 different catheter diameters

– 5 different software analysis programs

– 12 different bolus types (including different volumes and viscosities)

– 3 different types of positioning

Types of Catheters and Systems Used

Medtronic System: Manoscan
Catheters: 2.64, 2.7, 2.75, 4, 4.2 mm
Software: Manoview, MATLAB

Laborie System: Unisensor, Unisensor AG, 
Catheters: 2.7, 3.2, 4.2 mm
Software: Swallow Gateway, Laborie/MMS Database, 
MATLAB

https://www.medtronic.com/covidien/en-us/products/motility-testing/manoscan-eso-high-resolution-manometry-system.html
https://www.laborie.com/product/solar-gi-hrm/

https://www.medtronic.com/covidien/en-us/products/motility-testing/manoscan-eso-high-resolution-manometry-system.html
https://www.laborie.com/product/solar-gi-hrm/
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Types of Catheters and Systems Used

Sandhill System: InSIGHT
Catheters: 4, 4.2 mm
Software: BioVIEW

StarMedical System: PD1236K
Catheters: 4mm
Software: Swallow Gateway

https://www.machinio.com/sandhill-scientific/insight/general-medical-equipment#results
http://starmedical.co.jp/eng/Product_Guid/Starlet/index.html

Mean PhCI Reported Values

In studies stratifying young and old participants, the mean PhCI in younger 
individuals was significantly less than in older individuals (p<0.001). 

https://www.machinio.com/sandhill-scientific/insight/general-medical-equipment
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Pharyngeal Contractile Integral

Laborie 2.7mm, 5-20 mL thin and thick boluses (averaged)

*NR = not reported

Pharyngeal Contractile Integral
Medtronic 4.2mm, 5 mL thin boluses

*NR = not reported

Medtronic 2.75mm, 5 mL thin boluses
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Pharyngeal Contractile Integral
Medtronic 4.2mm, 10 mL thin boluses

Medtronic 2.75mm, 10 mL thin boluses

Mean UES IRP Reported Values

In studies stratifying young and old participants, the mean UES IRP in younger 
individuals was significantly less than in older individuals (p<0.001). 
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UES Integrated Relaxation Pressure

Laborie 2.7mm, 5-20 mL thin and thick boluses (averaged)

Laborie 5mL thin boluses

UES Integrated Relaxation Pressure
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Medtronic 5mL thin boluses

UES Integrated Relaxation Pressure

UES Relaxation Time
Great Variability in Definitions!

• Definition A: Core outcomes definition (4 studies)

– interval in which pressure is below 50% of baseline or 35 mmHg, whichever is lower, in units of seconds 

• Definition B: UES activity time (6 studies)

– interval between pre-UES peak and post-UES peak

• Definition C: UES nadir duration (3 studies)

– duration of relaxation after pre-swallow UES constriction or bolus passage time

• Definition D: Various other definitions (7 studies)

– e.g., interval between opening and closing, 10% decrease in pressure from resting value,  different algorithm 
calculations, etc. 

• Definition E: Unreported definition (5 studies)
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Mean UES Relaxation Time Reported Values

UES Relaxation Time Reported Values

• Average UES RT was longer in the upright position compared to supine 
(p<0.001)

• 10mL thin boluses had significantly longer average UES RT compared to 
5mL thin (p<0.001).

• Average UES RT was longer with both a 10mL and 5mL bolus, when utilizing 
a 2.64mm catheter compared to a 4 or 4.2mm catheter (p<0.001).

• Circumferential catheters demonstrated a higher average UES RT compared 
with unidirectional catheters (p<0.001).
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Conclusion

• Depending on the equipment used, definitions and the protocols performed, 
there can be considerable variability in normative values for high-resolution 
pharyngeal manometry. 

• Must take these variables into account in clinical practice and when 
comparing results in the literature.

• Given low numbers in the studies, more normative data are needed to 
establish valid reference values for high-resolution pharyngeal manometry 
metrics.
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• Demographics
– 44 healthy subjects 
– Dichotomized ages: 

• 22 participants aged < 40
• 22 participants aged > 60

• Methods
– Simultaneous pharyngeal manometry-

fluoroscopy
– Upright positioning
– Medtronic 2.75 mm catheter and software
– Various volumes & consistencies

• 1 mL, 5 mL, 10 mL thin liquid
• 3 mL pudding 
• 1/4 cookie with 3 mL barium paste

Nativ-Zelzter et al., 2016

Methods

Results

Nativ-Zelzter et al., 2016
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Results
Mean PhCI

308 mmHg x cm x s (±100)

Time

Length (cm)

Pressures (mmHg)

Nativ-Zelzter et al., 2016

Highlighted Findings
• Age Related Differences

– For normal swallows, older individuals had higher pharyngeal contractility & 
UES IBP as compared to younger subjects

• Compensatory response with aging? 

• No consistent gender differences were observed with normal swallows

“Age-related differences found in this study should be considered when applying these 
data to clinical populations.”

PhCI may suffice as a “summary measure of pharyngeal contractility … with the more 
discrete measures … adding resolution in situations of impairment.”

Nativ-Zelzter et al., 2016
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