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Abstract
Purpose of Review This review presents an overview of the diagnostic approach to esophageal dysphagia and summarizes recent
epidemiological trends and technical advancements.
Recent Findings The evaluation of dysphagia begins with a detailed history followed by endoscopy to evaluate for any structural
abnormalities including malignancy. This is especially true given the emergence of eosinophilic esophagitis (EoE) as a dominant
cause of esophageal dysphagia. In fact, it is now standard practice to obtain esophageal biopsies during endoscopy performed to
evaluate dysphagia, since EoE can present without the characteristic mucosal features of rings, furrows, and exudate. Achalasia is
also more frequently encountered since the introduction of high-resolution manometry (HRM) and the Chicago Classification
into clinical practice. The Chicago Classification provides a stepwise diagnostic algorithm for evaluating HRM studies and
systematically diagnosing esophageal motility disorders. Lastly, the functional lumen imaging probe (FLIP) is a novel technology
that has added insight into both achalasia and EoE. Measuring esophageal distensibility with FLIP has useful prognostic
implications for both diseases, and FLIP can identify motility abnormalities in achalasics not detected with HRM.
Summary A careful history is key to the efficient evaluation of dysphagia, and endoscopy is usually the first diagnostic study to
obtain. For patients with prominent reflux symptoms, an empiric trial with proton pump inhibitors is reasonable then because
reflux disease is such a common cause of dysphagia. Thereafter, patients should undergo HRM to evaluate for a motility disorder,
and FLIP can provide complementary data to guide management.
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Introduction

Dysphagia—defined as difficulty with or abnormal
swallowing—is estimated to affect about 3% of the general
population and has a significant impact on quality of life [1,
2]. The causes of dysphagia are numerous and can be broadly
subdivided into oropharyngeal and esophageal causes.
Oropharyngeal dysphagia is sometimes referred to as transfer
dysphagia because it is characterized by difficulty in transfer-
ring ingested food from the mouth to the esophagus. On the
other hand, esophageal dysphagia involves difficulty with the
passage of food and/or liquids during passage from the upper

esophageal sphincter to the stomach [3]. This review outlines
a general approach to the evaluation of esophageal dysphagia
in adults, highlights recent trends in the epidemiology of dys-
phagia, and discusses how high-resolution manometry
(HRM) and the functional lumen imaging probe (FLIP) have
yielded new insight into esophageal disorders.

History and Physical Exam

The word dysphagia is usually not part of a patient’s lexicon.
Similarly, asking whether or not they have trouble swallowing
will often be interpreted as trouble with swallow initiation.
Consequently, one needs to explore a variety of concepts with
a patient to fully characterize dysphagia and organize an effi-
cient evaluation. In most instances, this is worth the effort
because spending time on the history goes a long way in
identifying the likely etiology of dysphagia (Table 1). The first
step is to determine whether their dysphagia is oropharyngeal
or esophageal. A key distinction between the two is that while
esophageal dysphagia is usually attributable to esophageal
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disease, oropharyngeal dysphagia is commonly one of several
manifestations of neuromuscular disorders such as stroke,
multiple sclerosis, Parkinson’s disease, amyotrophic lateral
sclerosis, or dementia. Consequently, there are usually other
physical findings indicative of an underlying neuromuscular
disease, and patients typically report coughing, choking,
drooling, dysarthria, dysphonia, aspiration pneumonia, or na-
sopharyngeal regurgitation as associated symptoms [3]. In the
absence of these symptoms and neurologic comorbidities, a
disorder affecting the esophageal body or the esophagogastric
junction (EGJ) is more likely. At the crossroads between
esophageal and oropharyngeal disorders are disorders of the
upper esophagus (Zenker’s diverticulum, cricopharyngeal
bar) with features of both.

Causes of esophageal dysphagia can then be further
subdivided into mechanical obstruction vs. motility disorders.
In general, patients who primarily have difficulty with
swallowing solid foods are more likely to have mechanical
obstruction such as a stricture, ring, web, or malignancy, while
those who report difficulty with swallowing both solids and
liquids at the onset of symptoms are more likely to have a
primary or secondary motility disorder. The time course of

symptoms is also helpful to ascertain. Gradually progressive
symptoms are more consistent with benign etiologies, while
dysphagia that rapidly progresses is more concerning for ma-
lignancy of the esophagus or gastric cardia, especially in the
setting of concurrent weight loss, anemia, or anorexia. On the
other hand, intermittent dysphagia with normal function most
of the time is more suggestive of eosinophilic esophagitis or
an esophageal ring of fairly wide aperture such that it is only
obstructive when swallowing a larger bolus of food, especially
meat—also known as “steakhouse syndrome.” Elucidating
various adaptive eating behaviors that patients have adopted
over time, such as chewing more carefully, longer meal times,
drinking more water during meals, and changes in the posi-
tioning of their head and neck during swallowing, may point
toward the chronicity of symptoms as well.

Asking the patient about heartburn or acid regurgitation is
essential to the diagnostic process because gastroesophageal
reflux disease (GERD) is the most common disease associated
with dysphagia [4]. It is also useful to elicit a history of food
allergies, environmental allergies, atopic dermatitis, allergic
rhinitis, and asthma, as the presence of one or more these
comorbidities might point toward an underlying diagnosis of

Table 1 Key aspects of the patient history in ascertaining the likely etiology of dysphagia

Questions to explore in the history Diagnostic implications

Do you cough or choke when trying to eat? After you swallow, does the food ever
come back out through your nose?

Oropharyngeal dysphagia

What do you have trouble swallowing?

• Only solids like meats/bread
• Liquids and solids

• Ring, web, stricture, or rarely, malignancy
• Motility disorder, especially achalasia

Any associated heartburn? • GERD- esophagitis, stricture, hypersensitivity, or poor
motility

Any associated regurgitation?

• Acidic or sour regurgitation
• Bland regurgitation during or even long after a meal

• GERD
• Achalasia, rumination

Where does the food seem to get stuck?

• Subxiphoid
• Mid chest
• Cervical

• Distal esophageal process
• Diffuse process like EoE or lichen planus
• Cricopharyngeal bar or distal process referred proximally

(occurs about 30% of the time)

What happens when you swallow?

• Do you feel the food as it goes down?
• Does the food get stuck?
• After it is stuck, do you bring food back up?
• Does the food go down fine, but you feel like it is still there?

• Hypersensitivity
• Mechanical obstruction- stricture
• Mechanical obstruction- stricture
• Globus sensation

When did it start? Is it getting worse? Any associated weight loss?

• Recent onset, rapidly progressive, weight loss • 1° or 2° malignancy

• Chronic, slowly progressive, no associated weight loss • Non-malignant disease process

Do you have a history of food allergies, seasonal allergies, asthma, and/or eczema? • EoE

What medications are you taking? Do you have any pain with swallowing? Do you
drink an adequate amount of fluid when taking pills?

• Pill or caustic esophagitis (especially with tetracyclines,
bisphosphonates, potassium, and NSAIDs)

Important questions to ask all patients who present with dysphagia and their clinical implications
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eosinophilic esophagitis (EoE), a disease which has become
the most common cause of emergency room visits for esoph-
ageal food impactions [5••]. Lastly, alcohol use and a smoking
history are important to ask about to assess the risk for esoph-
ageal cancer. These key features of dysphagia along with their
diagnostic implications are summarized in Table 1.

The physical exam for patients with esophageal dysphagia
is usually unrevealing or non-specific. However, skin changes
like rashes, Raynaud’s, calcinosis cutis, telangiectasias, and
sclerodactyly are important to note if considering a diagnosis
of scleroderma or another connective tissue disease.
Identifying muscle wasting, weight loss, and pathologic
lymph nodes, as well as signs of iron deficiency anemia (skin
and conjunctival pallor), should increase the concern for
malignancy.

Structural Abnormalities

Esophageal dysphagia always requires sufficient investigation
to exclude the possibility of a malignancy. Practically speak-
ing, this means performing an esophagogastroduodenoscopy
(EGD), but if the history suggests a proximal esophageal ob-
struction, a very tight stricture, or one cannot exclude an oro-
pharyngeal etiology, obtaining a fluoroscopic swallowing
study with a barium esophagram can be the most informative
initial investigation. It will rarely obviate the need for a sub-
sequent EGD but can help direct the details of the planned
procedure. Barium imaging is also better at delineating extrin-
sic compression of the esophagus as can occur with vascular
anomalies such as an aberrant takeoff of the right subclavian
artery (dysphagia lusoria). However, for most patients, the
best initial test for the evaluation of dysphagia is an EGD
because (1) it allows for the direct visualization of strictures,
rings, esophagitis, mucosal features of EoE, or Barrett’s; (2) it
can be coupled with an esophageal dilation if needed; and (3)
mucosal biopsies can be obtained to evaluate for EoE, meta-
plasia, infection, or suspected malignancy. In fact, since EoE
remains in the differential diagnosis even in the circumstance
of a normal appearing mucosa, mucosal biopsy has become an
essential element of the diagnostic algorithm of esophageal
dysphagia [5••].

Within the inventory of gastrointestinal symptoms, dyspha-
gia, along with odynophagia, bleeding, weight loss, and ane-
mia, is referred to as an alarm symptom because of the possi-
bility of esophageal cancer. An estimated 18,000 cases of
esophageal cancer are diagnosed annually in the USA, and
as a testimony to its poor prognosis, about 16,000 people die
from the disease annually [6]. However, the predictive value
of alarm symptoms, including dysphagia, for gastroesophage-
al cancer is debatable with the sensitivity ranging from 4 to
62% and the specificity ranging from 67 to 99% [7].
Moreover, in patients who undergo EGD for dysphagia,
suspected malignancy represents only about 0.9% of all

findings [4]. Nonetheless, given the high morbidity and mor-
tality of esophageal cancer, patients presenting with esopha-
geal dysphagia should be evaluated with EGD to rule out this
potentially devastating disease.

With cancer being a rare finding, the most common esoph-
ageal pathology causing dysphagia is benign stricturing,
which is well visualized on EGD. Krishnamurthy et al. ana-
lyzed the frequency of various endoscopic findings in 30,377
patients who underwent EGD for the evaluation of dysphagia
and found esophageal strictures to be the most common with
the majority being peptic in etiology related to chronic acid
reflux [4]. Other etiologies for strictures to consider include
EoE, radiation therapy, post-surgical anastomotic strictures,
and certain medications (particularly tetracyclines,
bisphosphonates, non-steroidal anti-inflammatory drugs, and
potassium supplements) [8]. Circumstances that may predis-
pose to the development of peptic strictures include having a
history of erosive esophagitis, coexisting scleroderma or
CREST syndrome, treated achalasia, and (very rarely)
Zollinger-Ellison syndrome. It should also be recognized that
GERD is associated with esophageal dysphagia even in the
absence of a stricture by the mechanisms of erosive esopha-
gitis, hypersensitivity, or ineffective esophageal motility
(Table 1), reinforcing the fact that GERD is always high on
the list of diagnostic considerations for esophageal dysphagia.
In view of this, the initial diagnostic/therapeutic intervention
after a non-diagnostic EGD in the evaluation of dysphagia is a
therapeutic trial of a proton pump inhibitor (PPI) (Fig. 1).

The esophageal disease entity that has rapidly increased in
incidence and prevalence over the last three decades is EoE,
an allergen-driven inflammatory condition that typically pre-
sents with dysphagia, food impaction, heartburn, non-cardiac
chest pain, and/or abdominal pain. Potential endoscopic fea-
tures of EoE include strictures, transient or fixed esophageal
rings, a narrow caliber esophagus, furrows, edema, and mu-
cosal exudate [9]. However, up to 25% of patients with EoE
can have a normal endoscopic exam. Hence, the diagnosis of
EoE is made with esophageal mucosal biopsies demonstrating
eosinophilic inflammation at a density of ≥ 15 eosinophils per
high power field in the area of greatest inflammation.
Currently, EoE is identified as the cause of dysphagia in about
7% of patients undergoing EGD and appears to be rising in
incidence at a rate faster than what would be expected based
only on an increased recognition of the disease [5••, 10, 11].
Given that many patients with EoE present without typical
endoscopic features, it has become standard practice to obtain
four to six esophageal biopsies to evaluate for this disease
during EGD for the evaluation of dysphagia [12••]. It is im-
portant to note that PPIs have become an essential part of the
treatment paradigm for EoE, as there is a substantial subset of
patients whose eosinophilic inflammation clears with PPIs,
potentially because of anti-inflammatory properties that PPIs
have in addition to their acid suppressing effects. PPI
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responsiveness however does not exclude a concurrent diag-
nosis of GERD, and both may be contributing to symptoms of
dysphagia in EoE patients [13].

Motility Disorders

For patients with a normal endoscopic exam without sig-
nificant reflux symptoms or who do not respond to a
therapeutic trial of PPIs, high-resolution manometry
(HRM) should be done as the next step in the evaluation
of esophageal dysphagia (Fig. 1). HRM utilizes a
transnasally positioned manometric catheter with 36 pres-
sure sensors spaced 1 cm apart to record intraluminal

pressure along the entire esophagus while the patient per-
forms 10 swallows of 5-ml boluses of water at 20–30 s
intervals in a supine or semi-recumbent position. The
changes in intraluminal pressure at each sensor over time
are displayed as colored isobaric contour plots called
esophageal pressure topography or Clouse plots [14, 15].
Compared to now obsolete line tracing manometry, which
utilized catheters with only 3–8 sensors, HRM not only
has greater diagnostic accuracy and improved inter-
observe agreement for motility disorders but also results
in more accurate interpretations by even novice learners
[16•, 17, 18]. As such, HRM has become the optimal
diagnostic study for the detection of motility disorders.

Fig. 1 Diagnostic evaluation of dysphagia. Flow chart representing a
general diagnostic approach to dysphagia and the possible diagnoses
detected with EGD, HRM, and barium swallow study. Patients with the
symptom of dysphagia should be initially evaluated with an EGD to
detect relevant structural abnormalities, including malignancy. If none
are identified, an empiric PPI trial is warranted for patients who endorse
any significant symptoms of acid reflux. In the absence of such symptoms

or if the dysphagia fails to respond to PPIs, HRM should be pursued to
diagnose potential motility disorders. If no motility disorders are
identified, a barium swallow study can be used to diagnose proximal
esophageal lesions if the patient endorses proximal symptoms. If EGD,
HRM, and the barium swallow study are negative, the patient likely has
either functional dysphagia or hypersensitivity
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Along with the widespread adoption of HRM was the de-
velopment of an international consensus effort aimed at stan-
dardizing the diagnosis and classification of esophageal motil-
ity disorders, the Chicago Classification. The Chicago
Classification, now in its third iteration, is built around three
key metrics derived from the esophageal pressure topography
plots: the integrated relaxation pressure (IRP), the distal con-
tractile integral (DCI), and the distal latency (DL) [19, 20]. The
hierarchical interpretive algorithm first considers the adequacy
of EGJ deglutitive relaxation, expressed as the median IRP for
the ten test swallows. The IRP is the mean minimal pressure
across six adjacent sensors straddling the EGJ (the maximum
of the minimums) for 4 s (contiguous or non-contiguous) after
a swallow. In general, a median IRP < 15mmHg is considered
normal. The second metric utilized in the hierarchical algo-
rithm is the DCI, which represents peristaltic vigor in the distal
esophagus, spanning from the transition zone (the pressure
node between the striated and smooth muscle portion of the
esophagus) to the EGJ. The DCI is calculated as the product of
the mean contractile amplitude multiplied by the duration of
contraction multiplied by the length of this entire esophageal
segment. Normal peristalsis has a DCI ranging between 450
and 8000 mmHg·s·cm. Based on the DCI, swallows can alter-
natively be classified as failed (DCI < 100 mmHg·s·cm), weak
(DCI 100–450 mmHg·s·cm), or hypercontractile (>
8000 mmHg·s·cm) with failed and weak test swallows labeled
as ineffective. The third fundamental metric is distal latency
(DL), which represents the interval between relaxation of the
upper esophageal sphincter and the contractile deceleration
point just above the EGJ. Physiologically, the contractile de-
celeration point represents the transition from the faster con-
tractions of esophageal peristalsis in the tubular portion of the
esophagus to the slower process of ampullary emptying, which
is mechanistically related to the reconstitution of the relaxed,
effaced, and elongated lower esophageal sphincter [21, 22]. A
DL of < 4.5 s is indicative of a premature contraction, which is
the essential diagnostic feature of a spastic contraction defin-
ing distal esophageal spasm and type III achalasia [23, 24].
Beyond defining the limits of these three metrics, the
Chicago Classification also assesses the integrity of esophage-
al peristalsis and defines abnormal pressurization within the
esophagus after swallows. Swallows are classified as
fragmented if they have a normal DCI but large (> 5 cm) gaps
or breaks in the peristaltic contraction on the esophageal pres-
sure topography plot. Esophageal pressurization is quantified
during swallowing by measuring the intrabolus pressure
within an open segment of the esophagus situated between
two contracting segments. Pressurization can involve either
the entire esophagus from the upper esophageal sphincter to
the EGJ (panesophageal pressurization) or just the segment
between the progressing contraction and the EGJ (compart-
mentalized pressurization) with pressures > 30 mmHg
considered abnormal.

An immediate impact of the widespread adoption of the
Chicago Classification has been increased recognition of
achalasia, now subcategorized as types I, II, or III [19, 25••].
This is very significant because achalasia is the only esopha-
geal motility disorder for which there are specific and effective
treatment options [26]. The key feature of this disease is ab-
normal relaxation of the lower esophageal sphincter caused by
degeneration of neurons in the myenteric plexus [27]. The
increased recognition of achalasia has resulted in greater esti-
mates of the incidence and prevalence of the disease, going
from the oft quoted 1/100,000 and 10/100,000 respectively to
about 3/100,000 and upwards of 33/100,000 respectively
[28•]. The Chicago Classification identifies three subtypes of
achalasia. Type I (classic) achalasia is defined by a complete
absence of peristalsis in 100% of swallows (DCI <
100 mmHg·s·cm), type II (the most common subtype) with
panesophageal pressurization in at least 20% of swallows, and
type III (spastic, which is the rarest) with premature contrac-
tions (DL < 4.5 s) in ≥ 20% of swallows. All three subtypes
typically have an IRP > 15 mmHg, although there are a num-
ber of caveats to this [25••]. Distinguishing among the three
subtypes has prognostic value with regard to treatment re-
sponse and helps guide the approach to management. Type
II achalasia has the greatest rates of treatment success, while
type III has the least [29, 30].

Another major evolution brought on by HRM and the
Chicago Classification was the recognition of EGJ outflow
obstruction (EGJOO) as an additional phenotype of impaired
EGJ relaxation. If the IRP is elevated and there is evidence of
preserved peristalsis with either a normal DCI or DCI between
100 and 450 mmHg·s·cm (i.e., weak peristalsis), the criteria
for any subtype of achalasia are not met, and EGJOO is diag-
nosed. Even with its initial description, EGJOO was recog-
nized as a heterogeneous condition potentially attributable to
anatomic factors (small hiatal hernia, extrinsic vascular com-
pression), artifact, or an incomplete expression of achalasia
[31]. With that in mind, further evaluation with endoscopic
ultrasound and/or CT is recommended to detect underlying
conditions such as submucosal malignancies, infiltrative dis-
eases like sarcoidosis, or a vascular malformation [32]. It is
also wise to proceed with caution with this diagnosis because
most patients tend to experience resolution of symptoms over
time even without any treatment [33].

Apart from broadening our understanding of achalasia and
its variations, HRM has also improved our understanding of
other disorders of peristalsis. In the setting of a normal IRP, the
Chicago Classification recognizes distal esophageal spasm,
hypercontractile (jackhammer) esophagus, and absent con-
tractility as major disorders of peristalsis because these are
not found in normal controls. On the other hand, minor disor-
ders of peristalsis (ineffective esophageal motility and
fragmented peristalsis) can be found in asymptomatic con-
trols. Among the major peristaltic disorders, distal esophageal
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spasm is diagnosed when at least 20% of swallows exhibit
premature contractions; hypercontractile (jackhammer)
esophagus is characterized by at least 20% of swallows dem-
onstrating a DCI > 8000 mmHg·s·cm, but with a normal DL;
and absent contractility is defined by all swallows exhibiting
failed peristalsis. The underlying pathology of absent contrac-
tility is frequently not identified, but this motility disorder can
be associated with connective tissue disorders like scleroder-
ma, amyloidosis, myxedema, diabetes, multiple sclerosis, or
GERD [34]. Generally, the treatment of absent contractility
focuses on treating the often-coexistent GERD with PPIs;
there is no known pharmacological way to restore peristalsis.
The optimal management of distal esophageal spasm and hy-
percontractile esophagus has yet to be delineated, but reducing
smooth muscle contractility with nitrates, calcium channel
blockers, phosphodiesterase inhibitors, or botulinum toxin in-
jections is common strategy. However, it is unclear to what
degree these manometric findings explain patients’ symptoms
[35]. Though many patients with distal esophageal spasm and
hypercontractile esophagus present with dysphagia and/or
chest pain, they often do not experience these symptoms dur-
ing HRM.

Among the minor peristaltic disorders, the clinical signifi-
cance of ineffective esophageal motility (IEM) and fragmented
peristalsis is also unclear, as these patterns can be seen in
asymptomatic, healthy controls, and patients with these minor
disorders of peristalsis tend to have a favorable prognosis [36].
GERD is also an interesting entity with respect to esophageal
motility, as it can present with a wide spectrum of manometric
findings, including absent contractility, IEM, fragmented peri-
stalsis, jackhammer, and normal peristalsis. The approach to
classifying abnormal motor function in GERD was recently
the subject of an international consensus report [37].

The Chicago Classification distinguishes motility disorders
based on HRM metrics obtained during supine or semi-
recumbent swallows of 5-ml boluses of water. However, to
improve upon its diagnostic utility, HRM can also be per-
formed with the patient sitting upright (a more physiologic
position), with boluses of different consistencies such as
thicker liquids and solids, and with test meals [38, 39].
Multiple rapid swallows of five 2-ml boluses of water spaced
2–3 s apart can also be performed during HRM to assess the
integrity of deglutitive inhibition [40]. These provocative tests
may detect abnormalities in esophageal motor function that
are not seen during the standard HRM study protocol since
many patients generally do not experience dysphagia when
swallowing only small volumes of water. It is important to
keep in mind that the normative values for the HRM metrics
discussed above are different for these provocative tests and
should be interpreted accordingly [41]. The current version of
the Chicago Classification does not incorporate these provoc-
ative tests into its diagnostic algorithm, but that will likely
change with future iterations currently in development.

Functional Lumen Imaging Probe

Since motility disorders are rarely, if ever, diagnosed on the
basis of histopathology, there is no “gold standard” diagnostic
test. Of the available diagnostics, HRM is the most accurate,
but there are clearly instances in which barium fluoroscopy
and even endoscopy will end up being the most useful [25••].
Enter the newest modality for assessing esophageal motility
and the biomechanical properties of the esophagus using im-
pedance planimetry, the functional lumen imaging probe
(FLIP). The FLIP is passed transorally during sedated endos-
copy and incorporates a cylindrical compliant bag that can be
filled with conductive fluid (saline) to specified volumes.
Within the bag, there is a pressure sensor and 16 paired elec-
trodes spaced 1 cm apart. Using the concept of impedance
planimetry, the device measures the cross-sectional area at
each pair of electrodes as the bag is incrementally filled with
saline. In real time, the FLIP display provides a three-
dimensional view of the geometry of the esophageal lumen.
By measuring the changes in CSA in relation to intra-bag
pressure, the FLIP quantifies the distensibility of the esopha-
geal body and sphincters [42, 43]. The EGJ distensibility in-
dex is calculated by dividing the median minimal CSA by the
median intra-bag pressure. Currently, the FLIP is FDA-
approved to measure pressure and dimensions in the GI tract,
to guide bariatric procedures like gastric band placement and
laparoscopic sleeve gastrectomy, and as an adjunctive test in
the work-up of esophageal hypersensitivity.

With regard to the evaluation of dysphagia, there are cur-
rently two diseases in which FLIP may play a key role in
guiding the diagnostic evaluation and management: achalasia
and EoE. Endoscopically, EoE can present with a variety of
features, including rings, strictures, and diffuse esophageal
narrowing, which are the result of chronic inflammatory pro-
cesses leading to fibrosis and progressive remodeling of the
esophageal wall. However, EGD, the diagnostic test of choice
for EoE, has a limited sensitivity for detecting esophageal
narrowing [44]. FLIP, on the other hand, provides real-time
cross-sectional area measurements and allows for accurate
quantification of esophageal narrowing and strictures. This
asset has also been leveraged to demonstrate diminished
esophageal distensibility in patients with EoE compared to
healthy controls [45], which has important prognostic impli-
cations as reduced distensibility is associated with a greater
risk of food impaction [46, 47•].

In patients with achalasia, FLIP generates complementary
data to HRM in that it provides information about the extent of
lower esophageal sphincter opening, while HRM assesses on-
ly relaxation [25••]. Prior studies have shown that patients
with untreated achalasia have a significantly lower EGJ dis-
tensibility index compared to healthy controls, but this is im-
proved with effective treatment [48]. Hence, the dimensions
and distensibility of the lower esophageal sphincter may be a
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more clinically useful measure of disease severity than man-
ometric patterns because the cross-sectional area of the
sphincter determines the volume of the swallowed bolus that
is able to pass through the EGJ into the stomach. Increases in
the EGJ distensibility index are significantly associated with
improved esophageal emptying and better symptomatic re-
sponse to treatment [49, 50•]. Thus, FLIP may be a helpful
test in guiding operative/endoscopic management, as higher
intraoperative measurements of EGJ distensibility index after
Heller myotomy or peroral esophageal myotomy have been
shown to be predictive of better clinical outcomes [51•, 52].

FLIP can also assess patterns of esophageal motility when
visualized in real time by a technique termed FLIP panometry.
This method displays diameter changes in real time much the
same way as HRM displays pressure changes. Distending the
FLIP bag triggers secondary peristalsis, which is the contrac-
tile response of the esophageal body to luminal distention. By
measuring the serial changes in cross-sectional area at each of
the paired electrodes in response to balloon distention, FLIP
can capture contractility patterns that are not seen on HRM. In
one study comparing FLIP findings in 51 patients with treat-
ment-naïve achalasia and 10 healthy controls, Carlson et al.
(2015) found that the majority of patients with type I achalasia
had no evidence of secondary peristalsis, but 27% of patients
with type I achalasia had contractile activity on FLIP with
either repetitive antegrade contractions or repetitive retrograde
contractions. Though repetitive antegrade contractions were
also observed in 80% of the control group, repetitive retro-
grade contractions were unique to patients with achalasia, and
a significantly higher proportion of type III achalasia patients
exhibited repetitive retrograde contractions compared to type I
or II [53]. The significance of these findings is not yet fully
understood, but FLIP panometry may lead to modifications in
the subtyping of achalasia. In fact, in a comparative analysis,
FLIP panometry was more sensitive than HRM in the detec-
tion of achalasia [54•]. In this study, 145 patients underwent
upper endoscopy with FLIP and HRM, and the findings from
both studies were compared. All 70 patients who had HRM
studies consistent with achalasia also had abnormal FLIP
panometry. However, among 34 patients with normal HRM
studies, FLIP was able to identify 17 patients with abnormal
esophageal motility, four of whom met criteria for and were
treated for spastic achalasia.

Conclusion

Inconclusion, the symptomofdysphagia shouldbeapproached
systematically, starting with a careful history and physical to
elicit clues into its potential etiology. Barium swallow studies
are most useful in the setting of oropharyngeal dysphagia or
dysphagiaattributable toproximalesophageal lesions.Formost
patients, EGD is the initial test of choice in the evaluation of

esophageal dysphagia, as it allows the clinician to visualize
structural abnormalities, treat strictures should they be encoun-
tered, and obtain tissue biopsies to detect EoE and rule out
malignancies. Given the increasing incidence of EoE, biopsies
should always be sampled during EGD to evaluate esophageal
dysphagia. Patients who have a negative EGD and with reflux
symptoms noted on history should be treated with an empiric
trialofPPIs,as theirdysphagiamaybesecondary toGERDwith
orwithout a stricture. In the absence of reflux symptoms and/or
if they fail to respond to PPIs, HRM should be pursued to eval-
uate for motility disorders, which can be diagnosed using the
ChicagoClassification. Lastly, FLIP is a relatively new techno-
logical advancement that has potentially significant diagnostic
and prognostic utility with regard to achalasia and EoE.
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