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ABSTRACT - Introduction: High resolution manometry is the current technology used to
the study of esophageal motility and is replacing conventional manometry in important
centers for esophageal motility with parameters used on esophageal motility, following the
Chicago Classification. This classification unifies high resolution manometry interpretation
and classifies esophageal disorders. Objective: This review shows, in a pictorial presentation,
the new parameters established by the Chicago Classification, version 3.0, aimed to allow an
easy comprehension and interpretation of high resolution manometry. Methods: Esophageal
manometries performed by the authors were reviewed to select illustrative tracings representing
Chicago Classification parameters. Results: The parameters are: Esophagogastric Morphology,
that classifies this junction according to its physiology and anatomy; Integrated Relaxation
Pressure, that measures the lower esophageal sphincter relaxation; Distal Contractile Integral,
that evaluates the contraction vigor of each wave; and, Distal Latency, that measures the
peristalsis velocity from the beginning of the swallow to the epiphrenic ampulla. Conclusion:
Clinical applications of these new concepts is still under evaluation.

RESUMO - A manometria de alta resolucdo é, atualmente, a tecnologia mais moderna para o
estudo da motilidade esofagica e vem substituindo a manometria convencional nos grandes
centros de pesquisa com parametros que seguem a Classificacdo de Chicago, que busca unificar
as interpretacdes graficas da manometria de alta resolucdo e, dessa maneira, categorizar os
diversos disturbios esofagicos. Objetivo: Mostrar, de forma pictérica, os novos parametros
compilados na versdo 3.0 da Classificacdo de Chicago, buscando facilitar a compreensédo e
interpretacdo da manometria de alta resolucdo. Métodos: Foram revistas as manometrias
da casuistica dos autores e selecionados os tragados representativos dos parametros da
Classificacdo de Chicago. Resultados: Entre os parametros apresentados foram considerados
a Morfologia da Transicdo Gastroesofagica, que classifica o segmento de acordo com sua
fisiologia e anatomia; a Integral da Pressdo de Relaxamento, que mede o relaxamento do
esfincter esofagiano inferior; a Integral Contratil Distal, que avalia o vigor contratil da onda
peristéltica; e, a Laténcia Distal, que mede o tempo da peristalse, desde o inicio da degluticdo
até a ampola epifrénica. Conclusédo: A aplicabilidade clinica desses novos conceitos ainda esta
sendo estudada.

This is an open-access
article distributed under the terms of the
Creative Commons Attribution License.

INTRODUCTION

study of esophageal motility. It is a tool that allows visualization of both
sphincters and the esophageal body through a simultaneous and panoramic
view from the pharynx to the stomach.

HRM is replacing conventional manometry in important centers for esophageal
motility due to its modern and technological features. It has been shown to be faster,
more comfortable and devoid of certain limitations inherent to conventional manometry,
as motion artifacts*. Therefore, it is essential that specialists and researchers are familiar
with the parameters used in current studies. The parameters used on esophageal motility
follow the Chicago Classification. This classification has been created by experts on
esophageal motility and to unify HRM interpretation and classify esophageal disorders?.
Chicago Classification is in its third version, published in 2015°.

This review shows, in a pictorial presentation, the new parameters established by this
classification aimed to allow an easy comprehension and interpretation of HRM studies.

METHODS

| I igh resolution manometry (HRM) is the current technology used to the

Esophageal manometries performed by the authors were reviewed to select
illustrative tracings representing Chicago Classification parameters.
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FIGURE 1-A) Hiatal hernia in conventional manometry: note the
corresponding pressure zone to the diaphragm
(1) and the corresponding pressure zone at the
LES (2); B) morphology of the gastroesophageal
junctionin high resolution manometry: types are
ranked according to the degree of dissociation
of the diaphragm corresponding to the pressure
(D) and lower esophageal sphincter (LES).
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FIGURE 3 — A) Measurement of lower esophageal sphincter
relaxation by integrated relaxation pressure: note
that the nadir pressure values are selected (black
arrows), excluding the diaphragmatic pressure (red
arrow), during 10 seconds after the beginning of
the deglutition; B) measurement of contraction
vigor by the distal contractile integral and note
that the parameter is calculated considering the
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FIGURE 4 - A) Types of waves at conventional manometry: (A)
peristaltic, (B) simultaneous, (C) interrupted, (D)
failed; B) measurement of peristalsis by distal
latency (DL): note that the parameter is calculated
by the time interval between the beginning of the
swallow and the contractile deceleration point.
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FIGURE 2 - A) Lower esophageal sphincter respiratory oscillation:
note that there is no dissociation of the components
of the pressures corresponding to the diaphragm
and lower esophageal sphincter, only respiratory
motion (arrow); B) lower esophageal sphincter
relaxation at conventional manometry measured by
nadir pressure: pseudorelaxation due to factitious
relaxation caused by sensor deeping into the
stomach due to swallowing motion and not by
actual relaxation of the sphincter; a short duration
relaxation is noticed (A). In (B) diaphragmatic
phasic contraction during relaxation may lead
to misinterpretation of the relaxation duration,
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FIGURE 5- Identifying the contractile deceleration point (CDP): it
corresponds to the transition from the esophageal
body to the epiphrenic ampulla regarded as an
inflection of the peristaltic axis in the topographic
pressure graphic.

RESULTS

Esophagogastric morphology

Conventional manometry defined hiatal hernia by the
identification of two distal high pressure zones, corresponding
to the diaphragm and the lower esophageal sphincter (LES)"
(Figure 1A). HRM has a higher accuracy that enables the
distinction between diaphragmatic and LES pressures, even with
great proximity or overlap of the two components. This allowed
the description of three different types of esophagogastric
morphology (Figure 1B)'. Type | is the complete overlap of
diaphragmatic pressure and LES components with single peak
on the spatial pressure variation plot. Type Il is double-peaked
pressure zone with the inter-peak nadir pressure greater than
gastric pressure and a separation of 1-2 cm between peaks.
Type llla is the separation greater than 2 cm between peaks,
and nadir pressure less than or equal to gastric pressure. The
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pressure inversion point remains at the diaphragm level. Type
Illb is similar to type llla, but the pressure inversion point is
at LES level.

LES respiratory oscillation must not be interpreted as
type Il morphology (Figure 2A)3.

Lower esophageal sphincter relaxation

Conventional manometry measured LES relaxation at the
nadir pressure®. This simple measurement may not distinguish
a pseudorelaxation (Figure 2B)®. HRM permitted the creation
of a new parameter, the Integrated Relaxation Pressure (IRP)
that corresponds to the mean pressure of 4 s of greatest post-
deglutive relaxation in a 10 s gap, triggered at the beginning
of a swallow, which corresponds to the relaxation of upper
esophageal sphincter (Figure 3A)".

Contraction vigor

Conventional manometry evaluated contraction amplitude
at 3 cm, 8 cm, 13 cm and 18 cm of the LES superior border.
Areas located in between sensors are not evaluated. HRM
creates a panoramic view of the esophageal body allowing
the evaluation and classification of the contraction vigor of
each wave. For this purpose, the distal contractile integral (DCI)
parameter was created. DCl value is calculated as the product
of the mean amplitude of contraction in the distal esophagus
(mmHg) times the duration of contraction (s) times the length
of the distal esophageal segment (cm) exceeding 20 mmHg for
the region spanning from the transition zone to the proximal
aspect of the LES" (Figure 3B). DCl classifies waves as ineffective,
normal or hypercontractile'.

Peristalsis

Conventional manometry classifies peristalsis based on
the propagation and velocity of the waves (Figure 4A)'. HRM
created the distal latency (DL) parameter that measures the
peristalsis velocity from the beginning of the swallow to the
epiphrenic ampulla.

DLis the time interval between the beginning of the upper
esophageal sphincter relaxation and the contractile deceleration
point (CDP) "(Figure 4B). CDP is the manometric representation
of the transition from the esophageal body to the epiphrenic
ampulla regarded as an inflection of the peristaltic axis in the
topographic pressure graphic, which corresponds to the place
where a change in bolus propulsion speed occurs (Figure 5)*.
CDP can be difficult to locate, therefore, Chicago Classification
version 3.0 limited the localization of the CDP within 3 cm of
the proximal margin of LES, in cases of atypical peristalsis®.

DISCUSSION

Chicago Classification is a new development that created
new parameters and a new classification for esophageal motility
disorders?. Following conventional manometry, some cases
are unclassifiable in the standards defined by the Chicago
Classification and a direct correlation between manometry and
treatment is not always possible’. Version 3.0 is more clinical-
oriented. A new version is anticipated for next year including
the upper esophageal sphincter since this technology seems
to be extremely advantageous for the study of this area™.
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CONCLUSION

HRM brought new parameters for esophageal physiology
study. Clinical applications of these new concepts are still
under evaluation.
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