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Introduction

Swallowing is a physiological process typically organized 
in a sequence of events, in which the upper esophageal 
sphincter (UES) constitutes an important anatomic and 
functional landmark. Different clinical conditions require 
the study of this mechanism in its diagnostic investigation. 
Historically, several diagnostic methods have tried to study 
this region with little success. The emergence of high-
resolution manometry (HRM) allowed an advance in 
the study of this region and an increase in the diagnostic 
possibilities of the diseases related to UES.

The aim of this review is to update the concepts 
regarding the diagnosis of UES disorders. We present the 
following article in accordance with the Narrative Review 
reporting checklist (available at https://aoe.amegroups.com/
article/view/10.21037/aoe-21-17/rc).

Methods

Information used to write this paper was collected from 
PubMed with the following keywords: “high-resolution 
manometry”, “esophageal motility”, “pharynx”, “upper 
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esophageal sphincter” from August 2009 until December 2020. 
Only articles written in English performed on adult humans 
were selected for primary review. The references of the articles 
were manually reviewed for additional relevant papers.

Discussion

UES: morphology and function

For a better understanding of the physiology of normal 
swallowing, this phenomenon is didactically divided into 
three phases: oral, pharyngeal and esophageal (1). The 
first two phases occur in less than 2 s while the third lasts 
between 10 and 15 s.

The oral phase of swallowing is under mostly voluntary 
muscle control and involves transit of a prepared bolus 
beyond the oral cavity. The pharyngeal phase of swallowing 
follows immediately thereafter. The superior, middle, 
and inferior pharyngeal constrictor muscles contract in 
peristaltic series, manipulating the ingested bolus downward. 
This contraction also facilitates transient relaxation of the 
cricopharyngeus, the dominant muscle within the UES, to 
allow bolus passage into the esophagus (1).

Anatomically, UES tends to span 2 to 4 cm in length 
and is composed beyond the muscle fibers by cartilage and 
aponeurotic tissue. These characteristics make the UES 
asymmetrical in its dimensions (axial and radial) and also 
unique in the fact that its fibers, unlike the distal digestive 
tract, are striated and present a quick motor response, 
hinder its formal evaluation (2).

Fundamentally, by contracting, the UES creates an 
obstacle between the pharynx and the esophagus, thus 
protecting the airways from the entry of food content and 
gastroesophageal refluxate (3).

UES: diseases

Swallowing mechanism can be altered by several anatomical 
and functional changes with different clinical repercussions. 
Abnormalities of the pharyngeal phase, and in particular 
of the UES, can be difficult to isolate due to this region’s 
functional complexity (4). These abnormalities can 
be didactically grouped into: structural, neurological, 
rheumatological, infectious and iatrogenic (Table 1).

UES: when to evaluate

Many clinical scenarios, such as pharyngeal globus, 

aspiration risk or suspicion of supra-esophageal reflux 
disease (SERD), may require specific assessment of the 
UES. The most common symptomatic presentation that 
requires investigation is the differentiation of oropharyngeal 
dysphagia from esophageal dysphagia, which are often not 
differentiable only with clinical data, making it necessary to 
perform specific tests for diagnostic confirmation (4).

On the other hand, even when the clinical diagnosis of 
swallowing disorder is possible, diagnostic investigation 
may be necessary to assess the intensity or progression over 
time of the disease’s involvement.

UES: how to evaluate

Some imaging diagnostic tests, such as videofluoroscopy or 
cross-sectional imaging through CT or MRI, or endoscopes 
through a functional variation of nasopharyngolaryngoscopy 
are used in the study of UES, all of which however, have 
important diagnostic limitations due to subjectivity in the 
interpretation of the findings (4).

In the same way, conventional manometry, for many 
reasons proved to be an inadequate diagnostic method 
to study the functional anomalies of the UES. First, it is 
based on a water perfused system with a response rate to 
the pressure variations insufficient to properly analyze 
striated muscle contraction and leading to a constant 
dripping of water that stimulates the UES. Second, the 
elevation of the hypolaryngeal complex during swallowing 
causes motion artifacts. Last, the UES has a radial and 
longitudinal asymmetry and only four radial sensors may be 
inappropriate (5).

All of these disadvantages do in fact compromise the 
results of conventional manometry, which has led in the 
past, many authors do not recommend the routine use of 
this test in UES studies.

This scenario changed with the emergence of HRM, 
which provides better understanding of anatomophysiology 
of the pharynx and esophagus, since with this new 
technology there was an increase in the number of sensors 
and their approximation in the catheter. In addition, a solid-
stated catheter started to be used, avoiding the continuous 
dripping of water in the pharynx during the test, reducing 
the disadvantages of conventional manometry (6,7).

Correct HRM anatomofunctional correlations is already 
well established through imaging or endoscopy methods (5).  
HRM allows manometric parameters evaluation within 
four anatomical regions: the velopharynx, mesopharynx, 
hypopharynx, and UES (Figure 1).
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Table 1 Potential underlying diagnoses of deglutitive abnormalities affecting the UES

Structural Neurological Rheumatologic Infectious Iatrogenic

Cricopharyngeal bar Stroke Polymyositis Candidiasis Radiation

Zenker’s diverticulum Encephalopathy Sarcoidosis Herpetic mucositis Surgery

Head and neck tumors Neurodegenerative disease Sjogren’s syndrome

Neuropathy

UES, upper esophageal sphincter.

Figure 1 Correlation between HRM plots and anatomic landmarks [adapted with permission from reference (5)]. HRM, high-resolution 
manometry.
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Maximal and minimal pressures as well as the timing 
and duration of salient pressure events are recorded. UES 
occlusive pressures are usually pre- or post-deglutitive 
measured (8,9).

The development of HRM thus allowed the study of 
UES not only in swallowing disorders (9,10), but also the 
repercussion in its contractile function, of other esophageal 
diseases, such as gastroesophageal reflux (11) or achalasia (12).  
Recently, new and important applications of HRM are 

also being found in the practice of speech therapy and  
laryngology (13-17).

Conclusions

Functional study of UES through HRM has allowed not 
only a better understanding of its functioning under normal 
and pathological conditions, but also an increased number 
of situations in which it can be applied. For this reason, 
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new and continuous clinical research is needed, seeking to 
increase our knowledge of the possibilities of using HRM in 
the diagnosis of functional changes in the UES.
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