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Abstract

Esophageal symptoms, including dysphagia, heartburn, and non-cardiac chest pain, are prevalent concerns
in gastroenterology. This review examines the roles of advanced diagnostic modalities such as high-
resolution manometry (HRM), pH-impedance monitoring, and EndoFLIP in understanding esophageal
physiology and pathology. Here, we discuss the clinical presentations of common esophageal symptoms and
explore how structural abnormalities like strictures and motility disorders, including achalasia and
esophageal spasms, are assessed using these tools. The diagnostic utility of endoscopy in visualizing
mucosal and structural changes is highlighted alongside emerging technologies like artificial intelligence in
enhancing detection capabilities. Complementary techniques, such as barium esophagrams and reflux
monitoring, provide additional functional and anatomical insights, crucial for comprehensive patient
evaluation. The integration of these diagnostic approaches fosters a deeper understanding of esophageal
disorders, guiding effective management strategies and improving patient outcomes. This review aimed to
highlight the importance of adopting a multimodal diagnostic approach in modern gastroenterological
practice.
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Introduction And Background

Esophageal symptoms, including dysphagia, heartburn, regurgitation, and non-cardiac chest pain, are
among the most common reasons for gastroenterology consultations. These symptoms arise from a variety
of structural, functional, and motility disorders, requiring accurate diagnostic approaches to guide effective
management. Traditional tools like barium esophagrams and endoscopy have been complemented by
advanced modalities, such as high-resolution manometry (HRM), pH-impedance monitoring, and
endoluminal functional lumen imaging probe (EndoFLIP), offering unparalleled understandings of
esophageal physiology. Complementary techniques, such as barium esophagrams and reflux monitoring,
provide additional functional and anatomical insights, crucial for comprehensive patient evaluation. The
integration of these diagnostic approaches provides a deeper understanding of esophageal disorders,
guiding effective management strategies and improving patient outcomes. This review explores the clinical
presentations of esophageal symptoms and examines the roles of these diagnostic modalities, highlighting
their strengths, limitations, and integration in modern practice [1,2].

Review

Clinical presentations of esophageal symptoms
Dysphagia

Dysphagia, or difficulty swallowing, is a hallmark symptom of esophageal disorders. It can be caused by
structural abnormalities or motility disorders, each requiring tailored diagnostic strategies. Structural
dysphagia frequently results from strictures, Schatzki’s rings, or eosinophilic esophagitis (EoE). GERD-
related strictures often present with progressive dysphagia to solids and are amenable to endoscopic
dilation. Schatzki’s rings, thin mucosal constrictions at the gastroesophageal junction, cause intermittent
dysphagia and are easily treated with endoscopic disruption. EoE, characterized by inflammation-induced
narrowing, presents distinctive findings on endoscopy, such as rings, furrows, and white exudates, with
biopsies confirming eosinophilic infiltration [3,4].

Motility disorders such as achalasia, esophagogastric junction outflow obstruction (EGJ-00),
hypercontractile esophagus, and distal esophageal spasm (DES) are significant causes of dysphagia.
Achalasia presents with progressive dysphagia to both solids and liquids, often accompanied by
regurgitation and weight loss [5]. HRM is indispensable for diagnosing achalasia, categorizing it into three
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subtypes based on esophageal pressurization patterns. Type I and II achalasia, characterized by pan-
esophageal pressurization, respond well to endoscopic interventions like pneumatic dilation or peroral
endoscopic myotomy (POEM), while type III achalasia responds better to POEM [6]. EGJ-OO is a disorder
characterized by lack or incomplete EGJ relaxation but normal esophageal motility, requiring further
confirmation by esophagogram and/or EndoFLIP, and responding to endoscopic interventions [7]. DES, on
the other hand, is marked by uncoordinated contractions and reduced distal latency, findings that are readily
identifiable with HRM [8].

Heartburn and Regurgitation

Heartburn and regurgitation are cardinal symptoms of erosive esophagitis but also occur in non-erosive
reflux disease (NERD) and functional esophageal disorders, like functional heartburn or reflux
hypersensitivity [9-11]. GERD-associated heartburn is exacerbated by lying down or after meals and
improves with lifestyle changes and medical treatments including proton pump inhibitors (PPI), histamine-2
receptor antagonists, potassium-competitive acid blockers, and alginate-based compounds [12-15].
Persistent symptoms despite PPI use may indicate functional heartburn or reflux hypersensitivity, requiring
further evaluation with pH-impedance monitoring [16]. The Montreal definition of GERD provides a
structured framework for diagnosing reflux-related disorders based on symptomatology and quality-of-life
impact, and it has been recently updated by the Lyon 2 consensus, better defining the significance of
actionable GERD and the role of atypical symptoms [1,17-19].

Non-cardiac Chest Pain

Non-cardiac chest pain often mimics cardiac ischemia and requires the exclusion of cardiac causes before
esophageal evaluation. GERD remains a common cause, with acid-induced pain alleviated by PPI therapy
[20]. Esophageal motility disorders such as DES and jackhammer esophagus also contribute to chest pain,
with HRM playing a critical role in differentiating these conditions [21,22]. For instance, jackhammer
esophagus is defined by elevated distal contractile integral (DCI) values, while DES features reduced distal
latency and uncoordinated contractions [23,24].

Diagnostic modalities for esophageal symptoms
Endoscopy

Endoscopy plays a crucial role in the diagnostic evaluation for esophageal disorders, offering a direct view of
the esophageal mucosa, structural abnormalities, and pathological changes. Its role extends beyond
diagnostics to encompass advanced imaging techniques and therapeutic interventions, making it a highly
versatile tool [25,26].

Structural disorders: Endoscopy is pivotal for identifying esophageal strictures, rings, webs, and other
luminal narrowing. Strictures, often resulting from GERD, are visualized as concentric narrowing, and their
etiology can be confirmed via biopsy [1,27]. Schatzki’s rings, mucosal constrictions at the gastroesophageal
junction, are commonly associated with intermittent dysphagia and are visualized as thin, circular bands
during endoscopy [28].

Barrett’s esophagus, a premalignant condition linked to chronic GERD, is diagnosed by identifying
columnar-lined epithelium during endoscopy. The Prague classification quantifies the extent of Barrett’s
epithelium, with the circumferential and maximal length measurements guiding surveillance intervals and
assessing the risk for esophageal adenocarcinoma [1,29]. Accurate biopsies, guided by advanced imaging like
narrow-band imaging (NBI), are essential for identifying dysplastic changes in Barrett’s mucosa [30].

Inflammatory disorders: Endoscopy is essential for diagnosing EoE, an immune-mediated condition often
associated with food impaction and dysphagia. Classic endoscopic findings include concentric rings
(trachealization), linear furrows, white exudates, edema, and friable mucosa. Biopsies showing >15
eosinophils per high-power field confirm the diagnosis after having excluded other causes of esophageal
eosinophilia [30,31].

Malignant conditions: Endoscopy is the diagnostic modality of choice for detecting esophageal
malignancies, including squamous cell carcinoma and adenocarcinoma. It allows for direct tumor
visualization, staging, and tissue sampling [29]. Dysplastic lesions are often highlighted using
chromoendoscopy or NBI, which enhances contrast and delineates lesion margins. Endoscopic ultrasound
(EUS) further aids in determining tumor depth and regional lymph node involvement [24].

Narrow-band imaging: NBI enhances the visualization of mucosal and vascular patterns by filtering specific
wavelengths of light, highlighting areas of dysplasia or early neoplasia. This is particularly beneficial in
Barrett’s esophagus, where subtle dysplastic changes may otherwise go undetected [32].

Chromoendoscopy: Using dyes such as methylene blue or Lugol’s iodine, chromoendoscopy identifies
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abnormal mucosal patterns indicative of dysplasia or early cancer. This technique is invaluable in
surveillance programs for Barrett’s esophagus and high-risk patients with squamous cell carcinoma [33].

Confocal laser endomicroscopy: Confocal laser endomicroscopy (CLE) enables real-time, high-resolution
imaging of the esophageal mucosa at a cellular level. This technique has applications in Barrett’s esophagus,
allowing targeted biopsies by differentiating between inflammatory and neoplastic changes [34].

Dilation of strictures: Endoscopic dilation is the first-line therapy for benign strictures, including those
caused by GERD or eosinophilic esophagitis [35]. Techniques include the use of bougie dilators or balloon
dilation, which mechanically widen the narrowed lumen. Dilation may also be combined with corticosteroid
injections or topical therapies to prevent recurrence in EoE [30,36].

Stenting: Metal or plastic stents can be placed to palliate malignant strictures, improve swallowing, and
maintain luminal patency. Stent placement is particularly useful in advanced esophageal cancers causing
significant obstruction or fistula formation [24,37].

Endoscopic resection techniques and endoscopic submucosal dissection: Endoscopic mucosal resection
(EMR) is used for superficial neoplastic lesions, EMR involves resecting mucosal and submucosal layers for
both diagnostic and therapeutic purposes [38]. Endoscopic submucosal dissection (ESD) enables en-bloc
resection of larger or deeper lesions, offering higher curative potential in early-stage esophageal cancer [39].

Management of food impaction: Endoscopy is the preferred approach for relieving food bolus impactions,
particularly in conditions like EoE or Schatzki’s ring. Gentle extraction or fragmentation techniques are used
to clear the obstruction without causing mucosal damage [40].

While endoscopy is indispensable for visualizing structural and mucosal abnormalities, it has limitations in
evaluating esophageal motility and functional disorders. Conditions such as achalasia, DES, and ineffective
esophageal motility require complementary diagnostic modalities like HRM. Similarly, EndoFLIP provides
biomechanical insights into esophageal compliance and distensibility that cannot be captured via
endoscopy [41,42].

Artificial intelligence (AI) in endoscopy: The integration of Al algorithms has enhanced lesion detection,
particularly in Barrett’s esophagus and early esophageal cancer. Al-assisted endoscopy reduces
interobserver variability and improves diagnostic accuracy, representing a significant advancement in
endoscopic practice [43].

Capsule endoscopy: Though primarily used for small bowel evaluation, capsule endoscopy is a minimally
invasive option for visualizing the esophagus, particularly in patients intolerant to conventional endoscopy
[44].

Endoscopy, with its diagnostic, therapeutic, and emerging technological applications, remains an
unparalleled tool in the management of esophageal disorders. Advances in imaging and resection
techniques continue to expand its role, underscoring the importance of integrating endoscopy with
complementary diagnostic tools for a comprehensive approach.

High-Resolution Manometry

High-resolution manometry (HRM) is the gold standard for evaluating esophageal motility disorders,
offering unparalleled insights into esophageal pressure dynamics. By employing a closely spaced array of
pressure sensors, HRM provides a detailed topographical map of esophageal motility, enhancing the
diagnosis of motility abnormalities. The Chicago Classification, now in its fourth version (version 4.0), has
standardized the interpretation of HRM findings, enabling consistency in diagnosing esophageal disorders
across clinical centers and research studies [16,45].

Achalasia: HRM is indispensable for diagnosing achalasia, characterized by impaired relaxation of the lower
esophageal sphincter (LES) and absent peristalsis. It categorizes achalasia into three subtypes based on the
Chicago Classification as follows: type I, this subtype exhibits minimal esophageal pressurization, reflecting
complete aperistalsis and failure of LES relaxation. Patients with type I achalasia often present with severe
dysphagia and weight loss. Therapeutic approaches such as pneumatic dilation or Heller myotomy are
commonly effective [46]. Type II, characterized by pan-esophageal pressurization, this subtype has the best
response to therapy. Its pressurization reflects residual esophageal function and a more coordinated
contractile response to retained bolus, which improves with interventions such as POEM [6,46]. Type III, this
rare subtype features spastic esophageal contractions, often causing severe chest pain and dysphagia.
Treatment is challenging and may include botulinum toxin injections, tailored surgical myotomies, or
pharmacologic interventions targeting spasticity [46]. The progression of achalasia and treatment response
can also be monitored using adjunctive tools like EndoFLIP, which measures LES distensibility during
interventions [46].

2025 Farah et al. Cureus 17(2): e78804. DOI 10.7759/cureus.78804 30of 10


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Distal esophageal spasm (DES) is characterized by uncoordinated, simultaneous esophageal contractions,
leading to dysphagia and non-cardiac chest pain. HRM identifies these abnormal contractions, which are
defined by reduced distal latency (<4.5 seconds) and hypercontractility in the esophageal body. This disorder
is often confused with achalasia due to overlapping symptoms, but HRM enables precise differentiation by
documenting peristaltic behavior and LES function [46,47].

Hypercontractile esophagus: Jackhammer esophagus is another hypercontractile disorder that HRM
identifies by measuring elevated distal contractile integral (DCI) values exceeding 8,000 mmHg-s-cm. These
powerful contractions are often associated with chest pain and intermittent dysphagia. Therapeutic options
include calcium channel blockers, botulinum toxin injections, or surgical interventions in refractory cases
[48].

Ineffective esophageal motility: Ineffective esophageal motility (IEM) is diagnosed using HRM when >50%
of peristaltic waves are ineffective or fail to propagate effectively. It is commonly seen in patients with GERD
and is associated with poor bolus clearance and reflux symptoms. HRM findings in IEM often necessitate
further evaluation using combined impedance-pH monitoring to correlate symptoms with reflux events
[49,50].

Esophagogastric junction outflow obstruction: HRM has highlighted the clinical significance of
esophagogastric junction outflow obstruction (EGJOO), defined as impaired LES relaxation (elevated
integrated relaxation pressure) without the classic features of achalasia. This condition is heterogeneous,
with etiologies ranging from subtle mechanical obstructions to functional impairments. The clinical
relevance of EGJOO is assessed by integrating HRM with adjunctive tests such as EndoFLIP or timed barium
esophagram [51].

Upright vs. supine positioning: Traditional HRM studies are conducted in the supine position, but upright
measurements are increasingly recognized for their clinical relevance. Upright studies better simulate
physiological swallowing and may improve the detection of borderline EGJOO cases [45,51].

Multiple rapid swallow (MRS) testing: Evaluates the peristaltic reserve of the esophagus by challenging it
with rapid swallows. This test is particularly useful for differentiating motility disorders like IEM and
assessing response to therapy in conditions such as achalasia [52].

Integrated relaxation pressure: Integrated relaxation pressure (IRP) is a critical metric in HRM, measuring
the LES's ability to relax during swallowing. Elevated IRP is diagnostic of achalasia and EGJOO, while normal
IRP helps exclude these disorders and guides further evaluation [47,53].

Limitations and complementary modalities: HRM’s primary limitation lies in its inability to provide real-
time visualization of esophageal distensibility or bolus transit. Complementary tools like EndoFLIP and
impedance-pH monitoring fill these gaps. EndoFLIP measures esophageal compliance and LES distensibility,
while impedance-pH monitoring correlates reflux episodes with symptomatic events, offering a holistic
understanding of esophageal function [49,54].

High-resolution impedance manometry (HRIM) combines pressure and impedance measurements to
evaluate bolus transit alongside motility. This technology enhances the diagnostic yield of HRM, particularly
in conditions like IEM and DES, where bolus clearance may be impaired despite normal pressure metrics
[45,49]. Emerging 3D manometry systems provide a spatially detailed view of the esophagogastric junction,
enabling more precise assessments of EGJ] morphology and relaxation dynamics [55]. HRM’s unparalleled
ability to characterize esophageal motility patterns has transformed the diagnosis and management of
esophageal disorders. By integrating advanced protocols and complementary technologies, HRM continues
to expand its diagnostic utility, ensuring precise and personalized patient care.

Barium Esophagram

The barium esophagram remains vital in the diagnostic evaluation of esophageal disorders, offering a non-
invasive, real-time assessment of esophageal anatomy and function. Its ability to evaluate bolus transit,
detect structural abnormalities, and assess esophageal emptying dynamics makes it an indispensable
complement to endoscopy and HRM.

Achalasia: The barium esophagram is highly sensitive in diagnosing achalasia, with the classic "bird's beak"
appearance at the lower esophageal sphincter (LES) serving as a pathognomonic finding. Timed barium
esophagrams, which measure esophageal emptying at specific time intervals (e.g., 1, 2, and 5 minutes),
provide quantitative metrics of esophageal clearance. These measurements are particularly valuable for
assessing disease severity and monitoring treatment response in patients undergoing interventions such as
pneumatic dilation, Heller myotomy, or POEM [56,57]. In cases where HRM findings are equivocal, barium
esophagrams can corroborate the diagnosis by demonstrating delayed emptying and esophageal dilation.
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Non-achalasia motility disorders: In motility disorders such as DES and jackhammer esophagus, barium
esophagrams provide unique visualizations of esophageal contractions. DES often produces a “corkscrew” or
“rosary bead” appearance due to uncoordinated, simultaneous contractions in the esophageal body.
Jackhammer esophagus, on the other hand, may show vigorous peristaltic waves without specific anatomical
changes. These findings complement HRM by visually correlating pressure abnormalities with functional
transit issues [1,57,58].

The esophagram is instrumental in detecting subtle structural lesions that may be overlooked during
endoscopy. These include the following: proximal esophageal webs and rings, thin mucosal or submucosal
obstructions, particularly in the upper esophagus [59-61]. Zenker’s diverticulum, pouch-like protrusions
arising from esophageal or pharyngeal walls, causing dysphagia or regurgitation [62]. Submucosal
compressions, external compression by mediastinal masses or vascular anomalies, which may not distort the
mucosa significantly enough to be detected on endoscopy [63].

The barium esophagram is a valuable follow-up tool for patients treated for esophageal disorders. In
achalasia, it assesses the adequacy of interventions by quantifying esophageal clearance and detecting
residual narrowing or obstruction. In patients with GERD treated with fundoplication, the study can identify
complications such as wrap slippage or tightness, which may cause dysphagia or obstruction [59-61,64].

Advantages: Real-time bolus transit evaluation - unlike HRM, which primarily measures pressure changes,
the esophagram visually tracks bolus movement, identifying areas of delayed or impaired transit. [64].
Accessibility and speed - this test is widely available, relatively inexpensive, and can be performed quickly,
making it a practical choice for initial evaluation in resource-limited settings. Detection of subtle
abnormalities - barium esophagrams are particularly sensitive to conditions such as small diverticula or
webs, which may be missed on endoscopy [59,64].

Limitations: Lack of pressure dynamics assessment - this test does not provide information on esophageal
pressure dynamics or LES relaxation, areas where HRM excels [57]. Radiation exposure - while the radiation
dose is relatively low, repeated studies should be avoided, especially in younger patients or those requiring
long-term follow-up [57]. Limited sensitivity for early disease - subtle motility disorders or functional
abnormalities, particularly in the early stages, may not produce detectable changes in barium studies. For
such cases, HRM or EndoFLIP may be more diagnostic [51].

Recent advancements in fluoroscopic technology have enhanced the diagnostic potential of the barium
esophagram. High-resolution fluoroscopy offers improved image clarity, enabling better visualization of
subtle structural or functional changes [65]. Quantitative metrics - algorithms for analyzing esophageal
transit times and bolus retention are under development, potentially standardizing the interpretation of
barium esophagram findings [45]. The ability of the barium esophagram to complement findings from
endoscopy and HRM ensures a comprehensive evaluation of both structural and functional abnormalities,
guiding effective management.

Reflux Monitoring

Ambulatory pH monitoring is the gold standard for diagnosing GERD, particularly in patients with atypical
or refractory symptoms. It provides objective measurements of esophageal acid exposure and evaluates the
correlation between symptoms and reflux events, offering a critical analysis of the etiology of reflux-related
complaints.

Quantifying acid exposure: The pH monitoring quantifies esophageal acid exposure by calculating the
percentage of time the esophageal pH falls below 4. This metric, known as the acid exposure time (AET), is a
cornerstone of GERD diagnosis. An AET >6% is considered abnormal, while values between 4% and 6% are
borderline and require additional context from symptom-reflux association indices such as the symptom
index (SI) and symptom association probability (SAP) [42,66]. The clinical usefulness of this measurement
has been confirmed in patients with typical and atypical symptoms [18,67-69].

Symptom-reflux correlation: Combined pH-impedance monitoring enhances diagnostic accuracy by
distinguishing between acid and non-acid reflux events, which are common contributors to persistent
symptoms despite proton pump inhibitor therapy. Indices like the SI and SAP evaluate the temporal
relationship between reflux episodes and symptoms, helping differentiate GERD from functional heartburn
or reflux hypersensitivity syndromes [70,71]. Functional heartburn, characterized by normal acid exposure
and a lack of symptom-reflux correlation, often requires alternative therapeutic strategies including
neuromodulators [2,16].

Non-acid reflux: The inclusion of impedance measurements with pH monitoring allows the detection of
weakly acidic or non-acid reflux episodes that would otherwise go unnoticed with standard pH monitoring.
This is particularly valuable in patients with persistent symptoms despite adequate acid suppression,
enabling tailored treatment approaches [72-74].
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Mucosal permeability: Esophageal mucosal permeability has been correlated with the measurements of
impedance baseline during impedance-reflux monitoring, allowing data collection on mucosal impairment.
This has been associated with reflux disease diagnosis and response to medical or surgical therapy [68,75-
77].

Pre-surgical evaluation: The pH monitoring is indispensable in patients being considered for anti-reflux
surgery, such as fundoplication. Confirming abnormal acid exposure is critical to ensure appropriate patient
selection and optimize surgical outcomes. Wireless pH monitoring systems, such as the Bravo capsule, are
particularly useful in these settings, providing extended monitoring durations that capture day-to-day
variability in reflux patterns [42,78,79].

Wireless pH monitoring systems: The Bravo capsule is a wireless pH monitoring system that adheres to the
esophageal mucosa, transmitting real-time pH data to an external receiver for up to 96 hours. This extended
monitoring period increases diagnostic sensitivity by accounting for variability in reflux patterns over several
days. It also enhances patient comfort by eliminating the need for nasoesophageal catheters, which can
interfere with normal eating and activity patterns [80,81].

Combined pH-impedance monitoring: This technology simultaneously measures pH and impedance,
providing a comprehensive view of esophageal reflux patterns. Impedance measurements track bolus transit
and identify weakly acidic or non-acid reflux episodes, enabling more precise symptom correlation and
differentiation of GERD subtypes. For patients with refractory symptoms, combined pH-impedance
monitoring is invaluable for distinguishing between persistent acid reflux, non-acid reflux, and functional
disorders [50,80,81].

Automated analysis algorithms: Recent advancements in pH monitoring include automated software tools

that analyze pH and impedance data, reducing interobserver variability and enhancing diagnostic accuracy.
These tools generate detailed reports highlighting clinically significant events, improving the efficiency of

pH monitoring interpretation [45,82].

Limitations: Inability to evaluate motility - pH monitoring focuses solely on acid exposure and reflux events,
offering no information about esophageal motility or LES pressure dynamics. Conditions like achalasia,
diffuse esophageal spasm, or esophagogastric junction outflow obstruction may mimic GERD but require
complementary testing with HRM for accurate diagnosis [83,84].

Overlap with functional disorders: In patients with normal acid exposure but persistent symptoms, pH
monitoring may not differentiate functional heartburn from reflux hypersensitivity. These conditions
necessitate additional testing or empiric therapeutic trials to clarify the diagnosis [42,84].

Technical challenges: Traditional catheter-based systems can cause discomfort, limiting patient compliance
and potentially altering normal eating or sleeping patterns. While wireless systems address these issues,
their higher cost and limited availability may restrict widespread use [83].

Integration with other modalities: For a comprehensive evaluation of esophageal symptoms, pH monitoring
is often combined with HRM and endoscopy. HRM identifies motility disorders and esophagogastric
junction abnormalities that may contribute to reflux symptoms. Endoscopy visualizes mucosal damage,
structural abnormalities, and Barrett’s esophagus, providing complementary insights into GERD-related
complications [41].

The advent of advanced pH monitoring techniques, including wireless systems and combined impedance-pH
monitoring, has significantly enhanced the diagnostic accuracy for GERD and related disorders. These
technologies enable a nuanced understanding of reflux patterns and their relationship to symptoms,
ensuring precise diagnosis and tailored treatment strategies.

EndoFLIP

EndoFLIP represents a significant advancement in assessing esophageal compliance and distensibility [85].
Unlike HRM, which evaluates pressure dynamics, EndoFLIP provides biomechanical insights into LES
relaxation and esophageal wall stiffness.

In achalasia, EndoFLIP measures the distensibility index (DI), offering quantitative data on LES relaxation
and esophageal compliance. This is particularly valuable in cases with borderline HRM findings or EGJOO.
During surgical procedures like POEM or Heller myotomy, EndoFLIP guides intraoperative decisions by
confirming the adequacy of LES disruption, reducing the risk of persistent dysphagia [86]. In eosinophilic
esophagitis, EndoFLIP evaluates esophageal stiffness, reflecting the degree of fibrosis or inflammatory
remodeling. Its role in assessing esophageal compliance in other conditions, such as functional esophageal
disorders, is also emerging [87]. The limitations of EndoFLIP lie in its availability, as it is predominantly used
in specialized centers and its reliance on operator expertise for accurate interpretation. Nevertheless, its
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ability to complement HRM and endoscopy makes it a valuable tool in the comprehensive evaluation of
esophageal disorders [38].

Conclusions

The evaluation of esophageal symptoms has been significantly enhanced by advances in diagnostic
modalities. Endoscopy remains the foundation for assessing structural abnormalities, while HRM is essential
for diagnosing motility disorders. Complementary tools like barium esophagrams and reflux testing provide
functional and anatomical insights, while EndoFLIP offers novel biomechanical evaluations. Together, these
modalities create a comprehensive diagnostic framework, allowing for the precise identification of
esophageal pathologies and the development of tailored treatment approaches.
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