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High Resolution Pharyngeal  Manometry

• Pharyngeal muscle contraction
– Quantitative assessment
– Composite information

– Intrabolus pressures

• Upper Esophageal Sphincter

– Quantitative assessment
– Coordination & Timing

– Relaxation duration

– Relaxation pressures
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Manometric Regions
A) Velopharynx Region
• Soft palate
• Superior pharyngeal constrictors

B)  Mesopharyngeal
• Tongue base
• Inferior pharyngeal constrictors
• Middle pharyngeal constrictors

C)  Hypopharynx Region
• Inferior pharyngeal constrictors

D)  UES Region
• Pharyngoesophageal segment
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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
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Pharyngeal Contractile Integral

An integral is a 
mathematical term that 
represents an area or a 

generalization of an area.

Time (s)

Length (cm)

Pressures (mmHg)

Illustrative Examples of
Pharyngeal Contractile Integral (PhCI)

PhCI 352 PhCI 23
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The Relationship Between PhCI & Findings on Videofluoroscopy

• Worsening MBS ImP Pharyngeal Total scores 
correlated with decreased pharyngeal 
contractility (PhCI).

• PAS scores for thin liquids were significantly 
different between low & High PhCI groups.

O’Rourke, Lazar, Humphries, Martin-Harris 2017 Neurogastroenterology & Motility

The Relationship Between PhCI & Findings on Videofluoroscopy

• 47 records from 25 females and 22 males with a mean age of 62 (range 28-86)
• Overall mean PhCI = 172.2 mmHg·s·cm (range 5.5-1050.9) 

Hamberis, Davidson, Zhao, Nguyen, O’Rourke
Presented Am. Academy Otolaryngology 2019
Unpublished data. 
2.7 mm Medtronic catheter; Manoscan software
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Bayona et al. Dysphagia. 2022 Feb 19. Epub ahead of print. 
3.2 mm Unisensor catheter, MMS/Laborie Solar GI System Acquisition software, SwallowGateway Analysis Software)

VPI/MCI Deficits
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Feeling of an Effortful Swallow
Status Post UPPP

Thin Liquid Puree

Oropharyngeal Dysphagia
Mesopharyngeal Contractile Deficits

Patient
Thin Liquid

Patient
Puree

Normal Comparison
Thin Liquid

!
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Hypopharyngeal Deficits

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
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METRICS

Metric Acronym

UES integrated relaxation pressure UES IRP

UES relaxation time UES RT

UES maximum admittance UES 
MaxAd

Hypopharyngeal intrabolus pressure IBP

UES integrated relaxation pressure (UES IRP):
The lowest non-consecutive 0.20–0.25 s of 
UES pressure during relaxation.

UES Relaxation Time (UES RT):
The duration of UES relaxation the pressure 
interval below 50% of baseline or 35 mmHg, 
whichever is lower, measured in units of 
seconds. 

UES Dysfunction
Esophagram HRM

After 
CP Myotomy
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Are our interventions improving swallowing?
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Corinne Jones, PhD

• Dysphagia following cervical spine fusion > 3 
months prior.

• Coughing while eating and effortful swallowing. 

• 15 lb. weight loss, two recent episodes of 
pneumonia.

• Soft diet, nectar liquids.

• We performed HRM-FEES
• Patient had 3 previous MBSS 

• Determine safety of swallow (evaluate for  airway 
protection) 

Case Example:  Patient referred for cricopharyngeal myotomy.
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Targeted Swallowing Therapy

PhCI:  154 mmHg-cm-s  
UES Opening Duration: 140 ms
UES IRP: 27

PhCI: 334 mmHg-cm-s   
UES Opening Duration:  350 ms
UES IRP: 3

Pre-Therapy Post-TherapyPost-Therapy

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
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High Resolution Manometry with Impedance
Manometry
• Measures intraluminal pressure 

changes caused by muscular 
contraction and relaxation
• Measured in mmHg

Impedance
• Measures the resistance to electrical 

current flow in the GI tract
• Impedance changes due to the electric 

conductivity of digestive contents
• Measured in ohms

Admittance
• It is the inverse of impedance 

and thus, how easily flow is 
allowed

• Surrogate for distention
• Measured in milliSiemens
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Increased Hypopharyngeal Intrabolus Pressure

www.swallowgateway.com

Normative Values N=50

5 ml L
10 ml L
5 ml V
10 ml V

−1–22
–1–28
–2–23
–2–21

30
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Swallow Risk Index
SRI=(FI × PNadImp)/(PeakP ×
(TNadImp-PeakP+1)) × 100

Higher SRI = greater 
aspiration risk

Cock, C., Omari, T. Diagnosis of Swallowing Disorders: 
How We Interpret Pharyngeal Manometry. Curr
Gastroenterol Rep 19, 11 (2017).

Omari TI,, et al. A method to objectively assess 
swallow function in adults with suspected aspiration. 
Gastroenterology. 2011;140:1454–63.

Summary
• HRPM can be a helpful adjuvant tool in 

the evaluation of dysphagia.

• Currently not a stand alone assessment.
– Risk assessments
– Impedance measurements give promising 

information

• Has diagnostic and therapeutic benefits.

Targeted interventions 
can lead to better 

outcomes

Targeted intervention 
requires appropriate 

diagnostics


