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ABSTRACT
Idiopathic achalasia is an esophageal motor disorder characterized by the loss of the lower 
esophageal sphincter ganglion, resulting in impaired lower esophageal relaxation and absence 
of esophageal peristalsis. Patients commonly present with progressive dysphagia accompanied 
by reflux, heartburn, retrosternal pain, and severe weight loss. Diagnosis is primarily based on 
the patient’s chief complaints, barium esophagography, and the most recent high-resolution 
manometry. Endoscopic assessment and endoscopic ultrasonography also have significant 
value with regard to the exclusion of esophageal anatomical lesions, neoplastic diseases, and 
pseudoachalasia. However, as most patients with achalasia demonstrate a gradual onset, 
early diagnosis is difficult. Currently, treatment of idiopathic achalasia, including pneumatic 
dilation, stent placement, and surgical myotomy, is aimed at reducing lower esophageal 
sphincter pressure and relieving the symptoms of dysphagia. Peroral endoscopic myotomy has 
gradually become the mainstream treatment because it causes less trauma and has a rapid 
recovery rate. This article reviews the main methods of diagnosis and treatment of achalasia, 
with an emphasis on the potential of peroral endoscopic myotomy and the advancements of 
immunotherapy for achalasia.
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INTRODUCTION

Achalasia (AC) is a major primary esophageal 
motor disorder with a reported incidence of  
approximately 1.63/100,000 of  population.[1]  

However, recent studies have shown that 
the actual incidence is far higher than that 
previously reported.[2-3] Presently, there is 
a lack of  epidemiological investigations 
involving AC in China. AC may occur at any 
age, but a relatively high incidence has been 
found within the 20- to 50-year age group. 

AC is primarily characterized by the 
absence of  normal esophageal peristalsis 
and a defective relaxation function in the 
lower esophageal sphincter (LES) upon 
deglutition. For most patients with AC, 
onset is gradual, which makes early diagnosis 
difficult. The main clinical manifestations 
of  AC include progressive dysphagia, reflux, 

vomiting, chest pain, respiratory symptoms 
(nocturnal cough, recurrent aspiration, and 
pneumonia), and weight loss.[4-5] At present, 
the etiology and pathogenesis of  AC have 
not been fully elucidated. The disease is 
often thought to be either autoimmune, 
viral immune, or neurodegenerative. Many 
contemporary hypotheses have suggested 
that inflammation in the myenteric plexus 
of  the LES may be caused by multifactorial 
mechanisms (psychiatric factors, viral 
infection, and genetic factors), which 
may trigger an autoimmune response in 
genetically susceptible individuals. This leads 
to the destruction of  the inhibitory ganglion 
cells in the LES by autoimmune-mediated 
inflammation, resulting in the dysfunction 
of  LES relaxation, and ultimately, the 
development of  AC. Therefore, the 
autoimmune-mediated inflammatory 
response may play a pivotal role in the 
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pathogenesis of  AC.[6] Current examination methods 
for AC include barium esophagography, esophageal 
manometry, endoscopy, and endoscopic ultrasonography 
(EUS). Treatment methods, including pharmacological, 
endoscopic, and surgical therapies, are mainly aimed at 
reducing LES pressure and the relief  of  symptoms.

In this paper, we present a review of  the current diagnostic 
and treatment methods for AC.

DIAGNOSIS OF ACHALASIA

Clinical manifestations of achalasia
The primary clinical manifestation of  AC is dysphagia, with 
disease progression occurring in the majority of  patients. 
Early symptoms of  AC are often indiscernible owing to the 
unapparent etiology and gradual progression. As the major 
symptoms experienced by certain patients include acid 
regurgitation, heartburn, and costal cartilage or retrosternal 
pain, AC is often mistaken for gastroesophageal reflux 
disease (GERD) during the early stages, thereby leading 
to a delay in accurate diagnosis and treatment.[7-8] With the 
continued food intake by patients, the severity of  reflux 
worsens as the accumulation of  food residue within the 
esophagus increases. In severe cases, reflux occurs even 
during food intake or sleep, and the aspiration of  refluxed 
gastric content can result in respiratory diseases such as 
aspiration pneumonia and lung abscesses. The risk of  
esophageal cancer in AC patients is also increased because 
of  esophageal bruising and inflammatory irritation caused 
by long-term stasis of  food in the esophagus.[9-10] Patients 
with long-standing AC also experience significant weight 
loss because of  the increased severity of  both dysphagia 
and vomiting. 

At this point in time, examinations such as EUS and 
computed tomography (CT) should be performed to 
differentiate between AC and pseudoachalasia (pseudo AC), 
which is caused by malignancies of  the esophagogastric 
junction (EGJ), such as carcinoma of  the cardia.

Diagnostic methods for achalasia
Barium esophagography
Currently, barium esophagography is one of  the most 
convenient and widely used diagnostic methods for the 
diagnosis of  AC in clinical practice. During the early 
stages of  AC, esophageal dilation is insignificant, which 
allows the smooth entry of  barium into the stomach.[11]  
However, with disease progression, mild esophageal dilation 
occurs, resulting in a bird-beak narrowing of  the EGJ. 
Consequently, an air–fluid level may be observed along 
with the absence of  a gastric air bubble. In advanced cases, 
esophagography may reveal a large food and saliva stasis 
and a sigmoid-like appearance in the esophagus. Barium 

esophagography has several advantages: it is simple and 
low cost with a high level of  patient adherence and high 
diagnostic accuracy. Furthermore, it enables clinicians to 
rule out anatomical abnormalities in the esophagus (e.g., 
diverticula, constriction, hiatal hernia, etc.) and assess the 
degree of  esophageal dilation. Timed barium esophagogram 
is a novel, simple, noninvasive, and widely applicable barium 
swallowing technique, which involves image capture 1, 2, and 
5 minutes after the ingestion of  a fixed quantity of  barium, 
with the purpose of  image acquisition at the 2-minute time 
point being the assessment of  interim esophageal emptying. 
This method can be used to assess esophageal emptying 
in AC patients, and it enables objective post-treatment 
assessment for prediction treatment success.[12]

Esophageal manometry
Regardless of  the barium esophagography and endoscopy 
findings, esophageal manometry is currently regarded as 
the gold standard for the diagnosis of  AC,[13] with low-
compliance infusion being the traditional method used in 
manometric evaluations. Manometry typically shows an 
aperistaltic esophageal body and, in some cases, elevated 
intraesophageal pressure due to food and saliva stasis 
and incomplete relaxation of  the LES upon deglutition 
(residual pressure >10 mmHg).[14] The emergence of  a 
novel manometric technique known as high-resolution 
manometry (HRM) has enabled the observation of  
movements in various sections of  the esophagus with 
greater clarity, allowing for early diagnosis and classification 
of  primary esophageal motor disorders, prediction of  
treatment response in patients, and enhancement of  
diagnostic reproducibility and sensitivity.[15-17] Compared 
with traditional manometric methods, HRM enhances 
the sensitivity of  AC diagnosis remarkably and provides 
an accurate assessment of  parameters such as the degree 
of  LES relaxation and amplitude and rate of  esophageal 
contractions. According to the Chicago classification of  AC, 
which involves the use of  the average integrated relaxation 
pressure measured by HRM combined with dysphagia or 
esophageal spasms for the diagnosis of  AC, the disease 
can be classified into the following three clinical subtypes: 
(1) Type I AC (classic): no pressure waves recorded in the 
distal esophagus; (2) Type II AC (with compression): pan-
esophageal pressurizations; and (3) Type III AC (spastic): 
compartmentalized contractions in the distal esophagus or 
spastic contractions >20%.[18] It is important to note that 
the effects of  AC treatment outcomes are dependent on the 
Chicago classification. Current studies have unanimously 
reported that the best and worst treatment effects have been 
achieved in Types II and III AC patients, respectively.[19-20]  
Therefore, classification on the basis of  HRM enables 
the prediction of  treatment response in AC patients 
and facilitates the formulation of  optimal individualized 
treatment regimens for patients.
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Endoscopy
Endoscopy is an essential method in the diagnosis of  AC. 
All patients with suspected AC should undergo endoscopic 
examination to rule out pseudo AC, as well as esophageal 
anatomical lesions and neoplastic diseases, which manifest 
similar clinical symptoms and manometric results. Most 
cases of  pseudo AC are caused by tumors of  the EGJ. 
For elderly patients or patients with rapidly progressing 
dysphagia and significant weight loss, the possibility of  
pseudo AC should be considered. The EGJ region should 
be scrutinized during endoscopic examination, and EUS 
or CT should be subsequently performed in such cases to 
obtain a confirmed diagnosis. Studies have shown that both 
endoscopy and barium esophagography are less sensitive 
than manometry and only identify about half  (or even less) 
of  patients with early-stage AC.[21-22] During the progression 
of  AC, endoscopy may reveal bending and elongation of  
the esophageal body, significant esophageal dilation, a large 
amount of  retained food within the esophageal lumen, tight 
closure of  the cardia, and increased resistance at the EGJ.[23]  
During endoscopic examination, the cardia and fundus 
should be scrutinized, and EUS and/or CT should be 
performed as necessary to aid with the diagnostic process. 
Based on morphological changes in the lower esophagus 
and cardia observed under endoscopic vision, Chinese 
researchers Li and Linghu proposed the Ling classification 
system for preoperative assessment of  the feasibility of  
performing peroral endoscopic myotomy (POEM) in 
AC patients.[24] Under this classification system, AC is 
classified as follows: (1) Type I: smooth esophageal lumen 
with absence of  multi-ring, crescent-like, and diverticulum 
structures; (2) Type II: presence of  a multi-ring or crescent-
like structure and absence of  a diverticulum structure; and 
(3) Type III: presence of  a diverticulum structure, with 
Types II and III AC further divided into three subtypes 
each for the assessment of  the feasibility of  POEM in AC 
treatment. Results of  the study indicated that the surgical 
success rate was highest in patients with Ling Type I AC.

Endoscopic ultrasonography 
EUS is widely used in the diagnosis and treatment of  
digestive tract diseases, as it allows for a clear view of  the 
layered structure and thickness of  the esophageal wall.[25-31] 
This has unique diagnostic value for submucosal lesions, 
as it enables the identification of  pseudo AC or secondary 
AC caused by venous tumors, neurofibroma, cicatricial 
stenosis, systemic sclerosis, sarcoidosis, or malignant 
neoplasms, reducing the likelihood of  misdiagnosis and 
mistreatment. EUS can also be performed before and after 
POEM to determine the required degree of  muscularis 
propria division. Preoperative EUS enables measurement 
of  the esophageal muscle layer thickness, in particular the 
inner circular layer, to predict the degree of  complexity 
of  the POEM procedure. Furthermore, postoperative 

EUS enables the assessment of  treatment effectiveness.[32] 
According to Zhong et al.,[33] the ratio of  esophageal annular 
muscle layer provided by EUS is expected to become 
one of  the diagnostic criteria for AC. Further research 
has shown that EUS provides guidance for preoperative, 
intraoperative, and postoperative assessments of  the 
treatment effects of  POEM. For instance, the indication of  
uneven thicknesses in the muscularis propria of  a patient 
by EUS may prompt the creation of  the submucosal 
tunnel and the division of  muscularis propria at the point 
of  maximum thickness identified by the ultrasonographic 
probe. Such individualized POEM procedures consequently 
enable a reduction in postoperative complications and 
enhance surgical safety. Therefore, EUS not only provides 
information regarding identification and diagnosis of  
AC, but also facilitates preoperative and postoperative 
assessments of  the treatment effects of  POEM.[34]

Other diagnostic methods
Esophageal emptying tests, such as the radionuclide 
esophageal transit study and the barium esophageal 
transit study, are primarily used to assess the transit and 
emptying of  food in the esophagus, facilitating evaluation 
of  the esophageal emptying function and assessment of  
treatment effects. Rapid radionuclide or barium clearance 
can be achieved in an individual with normal esophageal 
emptying function. By contrast, there will be a significant 
delay in radionuclide or barium clearance in patients 
with AC. Other diagnostic methods include abdominal 
ultrasonography and the administration of  acetyl-beta-
methylcholine chloride; however, these methods are not 
widely used in clinical practice.

TREATMENT OF ACHALASIA

Pharmacological therapy
The aim of  pharmacological therapy is to alleviate 
esophageal obstruction through LES relaxation, thereby 
providing temporary symptomatic relief. However, as 
pharmacological therapy is incapable of  eliminating the 
underlying disease process, it often serves as the initial 
therapy. The two most commonly used medications 
in the pharmacological treatment of  AC are calcium 
channel blockers and long-acting nitrates.[13,23] Calcium 
channel blockers can be used in AC treatment, as they 
inhibit calcium ion transmembrane transport and calcium 
release, which enables the relaxation of  the esophageal 
smooth muscle and reduction of  LES pressure and 
resistance during deglutition. Long-acting nitrates act to 
reduce LES pressure through the release of  nitric oxide 
(NO) or NO-related molecules, thereby relieving clinical 
symptoms. However, as these medications can cause 
side-effects such as dizziness, headache, lower extremity 
edema, and hypotension, as well as the development of  
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tolerance after long-term use, pharmacological therapy is 
rarely used in current clinical practice; instead, it is usually 
used as an adjuvant therapy for early-stage AC, elderly 
high-risk individuals, or patients who refuse to undergo 
other therapies.

Endoscopic treatment
Endoscopic botulinum toxin injection (EBTI)
Botulinum toxin (Botox) is a paralytic toxin that causes 
paralysis by binding with presynaptic cholinergic terminals, 
inhibiting the release of  acetylcholine from presynaptic 
neurons at neuromuscular junctions. This causes a loss 
of  innervation in the motor endplate, thereby resulting in 
smooth muscle relaxation. In recent years, Botox has been 
widely used in the treatment of  various muscle spasticity 
disorders and has achieved good treatment outcomes. The 
adoption of  endoscopic botulinum toxin injection (EBTI) 
for the treatment of  AC has several advantages, including 
reduced trauma, reduced discomfort, accurate positioning, 
good safety and effectiveness, ease of  surgery, and low 
costs. However, EBTI can result in minor complications 
such as transient chest pain, reflux symptoms and, in rare 
cases, mediastinitis and allergic reactions. Repeated EBTI 
may also result in an inflammatory response and fibrosis 
in the mucosa and muscle layers, thereby increasing the 
risk and difficulty of  subsequent surgery.[35] EBTI has 
good, short-term effects. However, the effects of  Botox 
fade gradually with time, leading to a relapse in more than 
60% of  patients 1 year after treatment. Approximately 
50% of  patients require further injections 6–24 months 
after the first treatment, or additional treatments by 
pneumatic dilation and myotomy.[36] Therefore, EBTI is 
more appropriate for frail and elderly individuals, patients 
with severe comorbidities, or those who refuse to undergo 
other therapies.[37]

Endoscopic pneumatic dilation (EPD)
Prior to the advent of  POEM, pneumatic dilation (PD) was 
the treatment of  choice for non-surgical treatment of  AC. 
Endoscopic pneumatic dilation (EPD) is a physical therapy 
method that involves the use of  external force to dilate the 
LES, causing certain muscle fibers of  the LES to rupture, 
leading to the reduction of  LES pressure. This facilitates 
the passage of  food through the lower esophagus, thereby 
alleviating AC symptoms. EPD boasts several advantages, 
including ease of  surgery, low cost, and notable treatment 
effects. Studies have shown that PD can be 60–85% 
effective, with the effects of  a single PD lasting for more 
than 5 years in 75% of  patients.[38] In clinical practice, the 
most commonly used dilator is the Micro-invasive Rigiflex 
Balloon system (Boston Scientific Corp., Boston, MA, 
USA) with 3 diameter sizes (3.0 cm, 3.5 cm, and 4.0 cm), 
which can be used for single or sequential dilation. Previous 
research has suggested that the 3.0 cm balloon for the first 

dilation should be used for most patients, and results have 
indicated that sequential PD is more effective than single 
PD using the 3.0 cm balloon.[39]

For patients who choose to undergo EPD, surgical 
treatment preparations are required, as the most serious 
complication associated with PD is esophageal perforation, 
which occurs in approximately 2% (0–16%) of  cases and 
requires surgery in 50% of  cases. Most cases of  perforation 
occur during the first dilation because of  the difficulty 
involved in placing the balloon in an appropriate position. 
In a study by Vanuytsel et al.,[40] it was found that the most 
important risk factors for esophageal perforation were age 
>65 years and the diameter of  the balloon used during the 
first dilation (≥3.5 cm). Non-surgical treatment methods 
such as parenteral nutrition, anti-inflammatory treatment, 
and endoscopic clip closure can be adopted for most 
perforations, whereas surgical repair through thoracotomy 
is required for a few cases in which perforations are difficult 
to treat, resulting in severe symptoms, or are accompanied 
by mediastinal effusion and infection. Another major 
complication associated with EPD is GERD, which is 
usually alleviated by the administration of  standard antacid 
therapy. In general, as EPD provides good long-term 
effects and is relatively safe, it is regarded as an effective 
non-surgical therapy for AC.

Endoscopic stent placement (ESP)
Endoscopic stent placement (ESP) for the treatment of  
AC involves the placement of  a specially fabricated stent 
at the constricted region of  the cardia. By virtue of  its 
good tissue biocompatibility and shape-memory properties, 
the stent subsequently expands at body temperature 
to the maximum predicted diameter. This leads to the 
tearing of  the muscularis propria and destruction of  the 
LES structure and function, resulting in alleviation of  
dysphagia symptoms. Stent placement may be permanent 
or temporary. Although permanent ESP enables a more 
significant alleviation of  short-term clinical symptoms, 
severe complications such as serious and frequent GERD 
and recurrent constriction have been observed over a long-
term follow-up.[41] For temporary ESP, inconsistencies exist 
in the clinical effects reported by different researchers. For 
instance, Li et al.[42] found that the clinical effectiveness of  
metallic stents with a diameter of  30 mm was superior 
to those of  metallic stents with a diameter of  25 mm 
or PD. However, the results obtained by Zhao et al.[43] 
showed that stents with a larger diameter resulted in an 
increase in postoperative chest pain and reflux symptoms 
in AC patients. The key complications of  ESP are 
stent dislodgement and migration, which may result in 
esophageal bleeding, ulcers, or perforations. A study by 
Rieder et al.[44] has suggested that endoscopic suture fixation 
of  esophageal stents appears to be effective in preventing 
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early migration of  stents placed in difficult locations, such 
as the gastric/gastroesophageal junction (GEJ). With the 
emergence of  other treatment techniques for AC, ESP is 
now less commonly adopted in clinical practice.

Peroral endoscopic myotomy (POEM)
Since the first series of  successful POEM procedures in 
AC patients was reported in 2010 by Inoue et al., POEM 
has become an increasingly recognized form of  therapy 
for AC.[45] Relevant research has recommended the 
adoption of  POEM as first-line therapy for AC owing to 
its minimal invasiveness, high feasibility, and good safety 
and effectiveness profiles.[46-47] The POEM procedure 
involves the following: mucosal incision, creation of  
a submucosal tunnel, dissection of  muscle fibers, and 
tunnel closure. As surgical maneuvers are performed on 
the esophageal mucosa under the endoscope, mediastinal 
contamination is extremely rare; therefore, resection of  
auxiliary anatomical structures of  the LES, such as the 
phrenoesophageal ligament, is not required. Compared 
with Heller myotomy, which is another surgical procedure, 
POEM offers significant advantages such as reduced 
trauma, low cost, few complications, short hospitalization, 
and an absence of  incisions on the body surface while also 
providing remarkable treatment effects. Therefore, POEM 
has gained increasing attention from gastroenterologists 
in recent years. Major limitations of  the POEM technique 
include the difficulty of  the procedure, which places a 
high demand on the technical expertise of  endoscopic 
physicians and the long surgical time because of  the 
creation of  the submucosal tunnel, which increases the risk 
of  insufflation-related complications such as subcutaneous 
emphysema. Short-term postoperative complications 
of  POEM include insufflation-related adverse events 
(subcutaneous emphysema, mediastinal emphysema, 
pneumoperitoneum, and pneumothorax), hemorrhage, 
pyrexia, pleural effusion, perforation, and mediastinal and 
pulmonary infections. As the POEM technique does not 
include an anti-reflux procedure, the primary long-term 
complication in patients who undergo POEM is GERD. 
Consequently, AC patients without reflux symptoms may 
potentially develop pathological reflux after POEM.[23, 48] 
However, Rösch et al.[49] asserted that it is possible that 
reflux ultimately occurs when any form of  myotomy 
is performed, with the onset being earlier for POEM. 
Although POEM results in a high rate of  postoperative 
reflux, it also provides superior treatment effects within 
1 year of  treatment. Therefore, the POEM technique and 
the consequent postoperative reflux should be viewed 
critically.

In recent years, modified POEM procedures such 
as transverse-incision POEM (T-POEM) have been 
developed by researchers, with relevant studies indicating 

superior treatment effects and safety than those achieved 
with the traditional POEM technique.[50] Linghu first 
proposed modified POEM techniques that reduce the 
relevant surgical risks and allow for the expansion of  
indications for the traditional POEM procedure. These are 
termed short-tunnel POEM and POEM with simultaneous 
submucosal and muscle dissection (POEM-SSMD) and 
are used for patients with Ling Type IIc AC or severe 
adhesions between the mucosal and muscular layers after 
myotomy.[51-52] Another modified POEM procedure, 
known as the Liu-POEM technique, has been proposed 
by Liu.[53] In contrast to traditional POEM, which involves 
the four-step process of  mucosal incision, submucosal 
tunnel creation, circular muscle dissection, and tunnel 
closure, Liu-POEM is able to achieve myotomy and 
submucosal tunnel creation in a single step. In addition 
to the advantages of  traditional POEM such as reduced 
trauma, few complications, and good treatment effects, 
Liu-POEM has the added benefits of  a shorter surgical 
time and reduced postoperative complications such as 
insufflation-related adverse events and hemorrhage. 
However, as the technique is relatively new, further studies 
are required for the validation of  its clinical effects and 
long-term complications.

Surgical therapy
Laparoscopic Heller myotomy (LHM)
In 1913, German surgeon Ernst Heller first described 
the surgical treatment of  AC that involved cutting the 
LES via thoracotomy and reported remarkable treatment 
effects. The procedure, currently known as Heller myotomy 
(HM), can be performed using either a thoracoscopic or 
laparoscopic approach. The results of  a study by Campos 
et al.[54] indicated that better symptom relief  was achieved 
with laparoscopic HM than with thoracoscopic HM. This 
may be attributed to the fact that the laparoscope offers a 
clear view of  the anatomical structures of  the esophagus 
and enables nimble maneuvers on the esophagus and 
meticulous dissection of  the muscularis propria. With the 
traditional HM technique, the anti-reflux barrier function 
of  the LES is damaged owing to significant surgical trauma, 
which leads to the frequent occurrence of  postoperative 
reflux. Therefore, HM is usually performed in combination 
with fundoplication for the prevention of  postoperative 
reflux in patients. Dor fundoplication is generally the 
procedure of  choice for the treatment of  reflux. Although 
Toupet and Nissen fundoplications can also prevent 
abnormal postoperative reflux effectively, the recurrence 
rate of  dysphagia is significantly higher among patients who 
undergo Nissen fundoplication.[55] Therefore, laparoscopic 
Heller myotomy (LHM) combined with Dor fundoplication 
(LHM + Dor) is widely recognized as the procedure of  
choice for the surgical treatment of  AC.
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Esophagectomy
Despite effective treatment modalities such as PD and 
myotomy, approximately 2–5% of  AC patients develop 
end-stage disease, which manifests as severe esophageal 
dilation, stasis of  a large amount of  food, or preneoplastic 
lesions. Patients typically exhibit refractory dysphagia, 
weight loss, poor nutrition, and frequent reflux. To 
improve the quality of  life of  patients and avoid the risk 
of  invasive tumors, esophagectomy may be necessary.[23,56]  
Approximately 80% of  pat ients who undergo 
esophagectomy experience symptom alleviation. However, 
esophagectomy is a highly invasive treatment modality 
at risk for multiple surgical complications; postoperative 
dysphagia caused by anastomotic stricture is the most 
common complication. As esophagectomy is associated 
with a mortality rate of  up to 5.4% and a long recovery 
time, it should only be selected as a treatment alternative 
after careful consideration.[57]

CONCLUSIONS AND OUTLOOK

AC is an esophageal motor disorder characterized by 
progressive dysphagia that severely impacts the quality of  
daily life of  patients. Currently, barium esophagography, 
esophageal manometry (gold standard), endoscopy, and 
EUS allow for AC to be diagnosed clinically and further 
classified to provide guidance for subsequent treatment 
and prognostic assessments, which is of  great importance 
to clinical practice. After a confirmed diagnosis has been 
made, appropriate treatment regimens can be selected 
based on the type of  AC. Current therapies for the 
treatment of  AC include conservative pharmacological 
therapy; minimally invasive endoscopic therapies such 
as EBTI, EPD, and ESP; and surgical therapies such as 
myotomy and esophagectomy. Although LHM is the gold 
standard for the treatment of  AC, the recently developed 
POEM procedure enables the significant reduction of  
the LES pressure and alleviation of  dysphagia symptoms. 
POEM also provides multiple benefits such as reduced 
trauma, a short recovery period, an absence of  incisions on 
the body surface, maximum retention of  the physiological 
functions of  the esophagus, and reduced postoperative 
complications. POEM possesses great potential in the 
development of  future minimally invasive treatment 
modalities for AC. Therefore, conservative drug therapy 
and Botox injection are generally appropriate only for 
patients in the early AC stage, frail elderly high-risk patients, 
and patients who reject other forms of  treatment. LHM 
combined with Dor fundoplication (LHM + Dor) is the 
first choice for the treatment of  AC. Balloon dilation and 
the emerging POEM technique should be considered for 
patients seeking less trauma and a faster recovery. Stenting 
is generally used to support patients at the end of  their 
illness; hence, esophagectomy is used to a lesser extent. 

At present, the underlying principle of  currently available 
AC treatment methods is the destruction of  the LES for 
the alleviation of  dysphagia symptoms rather than the 
restoration of  normal physiological functions in the LES. 
In a recent case study, it was reported that a patient with 
AC and eosinophilic esophagitis experienced improvement 
in esophageal motility and disappearance of  dysphagia 
symptoms after treatment with prednisolone.[58] As AC 
may possibly be an autoimmune-mediated inflammatory 
response, the use of  immunotherapy agents may be 
considered theoretically. Another possible approach is 
the restoration of  normal functions in the LES through 
neural stem cell transplantation to achieve the purpose of  
AC treatment.[23,59]

In conclusion, with ongoing improvements in medical 
technology, a number of  effective AC treatment methods 
can be expected in the future that will benefit patient care 
and clinical outcomes.
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