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Introduction 	

Esophageal achalasia is one of the most extensively studied 
primary motility disorder of the esophagus.1 It is considered to be a 
rare disease with an incidence of 1.99 cases per 100 000 and a prev-
alence of 27.1 per 100 000, with no gender or ethnicity distribution 
preference and a median age at diagnosis of 59 (interquartile range 
43-75).2 However, most recent reports suggest a higher prevalence, 
which could be either the result of the improved diagnostic tools 
or a genuine increase in prevalence of the disorder and aware-

ness by clinicians and patients due to the availability of alternative 
therapeutic approaches.3 The etiology of the disorder is still poorly 
characterized, but is likely to be multifactorial with genetic, infec-
tious and autoimmune factors playing a pivotal role.4 On the other 
hand, the pathophysiology of the disorder is better understood, ulti-
mately leading to the loss of function of the inhibitory component of 
the myenteric plexus of the lower esophageal sphincter (LES) and 
the esophageal body.5 Under normal physiological circumstances, 
the inhibitory neurons of the myenteric plexus are responsible for 
guaranteeing an adequate relaxation of the LES, as well as a normal 
coordination of the circular and longitudinal smooth muscles of the 
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Achalasia is a major esophageal motor disorder featured by the altered relaxation of the esophagogastric junction in the absence of 
effective peristaltic activity. As a consequence of the esophageal outflow obstruction, achalasia patients present with clinical symptoms 
of dysphagia, chest pain, weight loss, and regurgitation of indigested food. Other less specific symptoms can also present including 
heartburn, chronic cough, and aspiration pneumonia. The delay in diagnosis, particularly when the presenting symptoms mimic those 
of gastroesophageal reflux disease, may be as long as several years. The widespread use of high-resolution manometry has permitted 
earlier detection and uncovered achalasia phenotypes which can have prognostic and therapeutic implications. Other tools have also 
emerged to help define achalasia severity and which can be used as objective measures of response to therapy including the timed 
barium esophagogram and the functional lumen imaging probe. Such diagnostic innovations, along with the increased awareness 
by clinicians and patients due to the availability of alternative therapeutic approaches (laparoscopic and robotic Heller myotomy, and 
peroral endoscopic myotomy) have radically changed the natural history of the disorder. Herein, we report the most recent advances 
in the diagnosis, classification, and management of esophageal achalasia and underline the still-grey areas that needs to be addressed 
by future research to reach the goal of personalizing treatment. 
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distal esophagus.6 As a consequence of the disruption of the inhibi-
tory innervation, patients with achalasia develop an esophageal out-
flow obstruction caused by the impaired relaxation of the LES and 
absence of effective peristaltic smooth muscle contractions.7 

From a clinical standpoint, these abnormalities translate into 
a clinical presentation that may vary, but almost invariably culmi-
nates into the presence of dysphagia for both solids and liquids. 
Dysphagia is indeed the most common presenting symptom and 
may initially be subtle and involve only solid foods; however, at 
diagnosis nearly all patients will have dysphagia to both solids and 
liquids.8 Together with dysphagia, patients will often complain of 
regurgitation, which generally occurs within few minutes from the 
meal and is characterized by the presence of non-acidic undigested 
food. On the other hand, it can also be reported as acidic with 
concomitant heartburn, often as a consequence of esophageal acidi-
fication following fermentation of food stasis, and thus be mistaken 
for gastroesophageal reflux disease (GERD); up to 75% of patient 
with achalasia can also present with heartburn.9-11 Chest pain can be 
meal-related or unrelated, and be present in more than half of pa-
tients, and in some, might not subside after treating the esophageal 
outflow obstruction. While other symptoms are undoubtedly the 
consequence of altered esophageal clearance, the pathophysiology of 
chest pain remains elusive and is likely multifactorial; activation of 
chemoreceptors due to food fermentation, esophagitis due to stasis, 
and activation of mechanoreceptors of the esophageal wall due to 
uncoordinated smooth muscle activity and/or visceral hypersensi-
tivity can all be contributary.12-14 As a consequence of the inability 
for the bolus to progress into the stomach, patients often develop 
weight loss, which in some can be rapid and dramatic. Interestingly 
however, possibly because of the widespread availability of high 
calorie, low viscosity foods such as chocolates, sugary drinks and 
deserts, obese patients with achalasia are becoming increasingly 
more common and is estimated to be comprise 0.5-1.0% of the 
achalasia population,15 thus posing new challenges in diagnosis and 
management. Other less frequent sequalae include extraesophageal 
presentations of chronic cough or aspiration and pneumonia, some-
times related to the development of a sigmoid or megaesophagus 
due to decompensated late presentation of achalasia. 

The most common scoring system used to assess severity of the 
disease is the standardized Eckardt symptom score (ESS), which 
encapsulates the 4 main presenting symptoms described: dysphagia, 
regurgitation, chest pain, and weight loss. A score of 0-3 is assigned 
to each symptom based on the frequency (none, with every meal, 
every day or occasional), or weight loss (increments of 5 kg), each 
assigned one point, with a maximum total score of 12.16 Although 

not originally intended to monitor the response to treatments, the 
ESS has been widely used in clinical practice to assess treatment 
outcomes. An ESS < 3 following treatment is considered a clinical 
success from a symptomatic standpoint;17 however there are dis-
crepancies that need to be taken into account, such as regurgitation 
and chest pain being the consequence of post therapy reflux, and 
change in weight not being applicable during short interval follow-
up.18

Diagnosis 	

Malignant or other benign esophageal disorders may mimic the 
initial presentation of esophageal achalasia. Indeed, dysphagia and 
regurgitation with weight loss may be the presenting symptoms of 
structural esophageal problems, including strictures and neoplastic 
esophageal diseases that require exclusion and necessitate a prompt 
endoscopic assessment.19

Endoscopy is not always decisive in diagnosing achalasia and 
may be undetected in up to two-thirds of patients.9,20 Nonetheless, 
apart from excluding other organic causes of dysphagia, endos-
copy may allude to the presence of achalasia, especially in its late 
stage, with the presence of a dilated, food filled esophagus, mucosal 
edema, candida, and resistance to the passage of the scope through 
a non-relaxing LES.21,22 Other benign esophageal disorders that 
present with solid food dysphagia may be macroscopically recogniz-
able on esophageal examination, including eosinophilic esophagitis 
(EoE), a common cause of non-malignant dysphagia which re-
quires exclusion with the collection of differential esophageal biop-
sies. 

Further, recent evidence recognizes that EoE may also be 
associated with abnormal motor activity, some even exhibiting 
manometric patterns of achalasia and/or esophagogastric outflow 
obstruction (EGJOO).23 In a recent study, nearly 15% of patients 
with EoE who had a manometry study exhibited conclusive evi-
dence for obstructive esophageal motor disorders, of which half 
(7.4%) would have been classified within the achalasia spectrum.24 
The coexistence of these 2 rare disorders may not be coincidental; 
one hypothesis being that obstructive motor disorders may develop 
as a consequence of esophageal inflammation and release of myoac-
tive and neuroactive eosinophil products, while on the other hand, 
esophageal stasis and fermentation itself may facilitate antigen 
presentation and esophageal eosinophilia that could resolve fol-
lowing treatment of the obstruction.23,24 Although this still elusive 
bidirectional association deserves further clarification, it is now 
apparent that dysphagia evaluation should prompt endoscopists 



421421

Advances in Achalasia

Vol. 29, No. 4   October, 2023 (419-427)

to obtain esophageal biopsies in all patients, even in the absence of 
macroscopic lesions.25 High-resolution manometry (HRM) is the 
gold standard diagnostic tool in patients presenting with dysphagia 
and beholds relevant implications for classification and treatment. A 
proposed diagnostic algorithm of patients presenting with suspected 
achalasia is depicted in Figure 1. 

Classification 	

HRM is the gold standard tool to assess esophageal function 
in patients presenting with non-malignant dysphagia. HRM is 
not only a reliable diagnostic tool but can help guide management, 
particularly for patients with suspected achalasia or functional ob-
struction. The classification for esophageal motility disorders is the 
Chicago classification (CC) has recently been updated to its fourth 
iteration (CC v4.0) (Fig. 2).26 CC v4.0 has introduced a different 
protocol involving both supine and upright swallows, as well as ad-
ditional provocative tests which attempt to challenge the esophagus, 
including multiple rapid swallow, rapid drink challenge, and solid 
swallows. Dysmotility is defined in a hierarchical manner by assess-
ing for disorders of the outflow obstruction and then by evaluating 

problems of esophageal peristalsis, the rationale being that disorders 
of motility of the esophagogastric junction (EGJ) will influence mo-
tility of the esophageal body such that the latter can only be defined 
after the former has been addressed. Based on this classification, the 
key manometric parameter, which is the expression of the adequacy 
of the EGJ relaxation, is the integrated relaxation pressure (IRP), a 
measure of the pressure gradient between the esophageal body and 
the proximal stomach measured during the window of relaxation of 
a swallow. A persistently elevated IRP during water as well as dur-
ing provocative tests (eg, a raised IRP during rapid drinking chal-
lenge) is conclusive for a disorder of the esophagogastric outflow. In 
the presence of normal esophageal body motility, this is defined as 
EGJOO. If esophageal body peristalsis is absent or spastic, achala-
sia is diagnosed.26,27

The pattern of esophageal body contractions observed at 
HRM allows for distinguishing 3 achalasia subtypes, which have 
relevant differences in terms of pathophysiology and management. 
The complete absence of peristaltic activity characterizes type I 
achalasia, a condition that is considered a later presentation whereby 
the esophagus has “decompensated” and has become dilated. By 
contrast, the occurrence of simultaneous longitudinal muscle con-

Absent

Achalasia type I

Panesophageal

pressurizations

Achalasia type II

Spastic/premature

contractions

Achalasia type III

Obstruction secondary to mechanical

abnormalities (strictures, hiatus hernia,

submucosal lesion/malignancy) or other

mucosal esophageal disorders (EoE)

Dysphagia

HRM + provocative tests

EGJOO

Intact

Consider peristalsis
Impaired

Objective tests

at baseline

TBE

FLIP

Treatment offered

(according to diagnosis,

patient preference and

local expertise)

Repeat objective test

to confirm outcome

Raised IRP

(non-relaxing EGJ)

Upper GI endoscopy +

biopsies from

distal/mid/proximal

esophagus

Figure 1. Diagnostic algorithm in pa-
tients with suspected esophageal motility 
disorders. All dysphagia patients should 
be investigated with a prompt endoscopy 
to exclude obstruction due to mechani-
cal/organic diseases, including esopha-
geal cancer. Even with a normal endo-
scopic evaluation, differential esophageal 
biopsies should be obtained to exclude 
eosinophilic esophagitis (EoE). The 
presence of a disorder of the outflow 
obstruction is confirmed by the presence 
of a persistently raised integrated relax-
ation pressure (IRP) at supine and up-
right swallows and on provocative tests 
at high-resolution manometry (HRM) 
study. The presence and the severity of 
the obstruction should also be confirmed 
by additional diagnostic tests (functional 
luminal imaging probe [FLIP] and 
timed barium esophagogram [TBE]) 
prior to referring patients to treatment. 
EGJOO, esophagogastric junction out-
flow obstruction; GI, gastrointestinal.
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traction in a not yet dilated esophagus characterizes type II achala-
sia, which is manometrically is diagnosed by the presence of pan-
esophageal pressurizations whereby there is lack of peristalsis but 
simultaneous pressure picked up from the HRM catheter sensors 
throughout the length of the esophagus.26 Finally, in type III acha-

lasia, smooth muscle contractility is preserved, albeit associated with 
premature, spastic contractions (Fig. 3).26

Although the etiology is not yet clear, the manometric patterns 
are theorized to be the consequence of different pathophysiological 
mechanisms. In type III achalasia, it has been suggested that the 
underlying immune-mediated response leads to a loss of function of 
the inhibitory neurons without causing neuronal death; while type I 
and II achalasia subtypes are characterized by a progressive loss of 
myenteric neurons due to an immune-mediated cytotoxic effect.28-36 
Further, classification into these 3 subtypes, as well as EGJOO may 
also have implications for the management, as will be discussed.37 

EGJOO, with a non-relaxing LES but normal esophageal 
body motility could be the consequence of structural abnormali-
ties; mucosal strictures (eg, EoE or peptic strictures), post-surgical 
obstruction (eg, tight fundoplication), or extra-luminal compression 
(eg, submucosal lesion). Alternatively, a non-relaxing LES could 
be due to a functional disorder isolated to the sphincter. In both, 
IRP will be raised so an endoscopy is crucial to exclude mucosal/
structural pathology from a muscular non-relaxing valve. With 
regards to the latter, more restrictive criteria is required to secure a 
diagnosis of EGJOO as artefact from the catheter or clinically ir-
relevant findings are common; the diagnosis of EGJOO requires 
both an achalasia-like symptom presentation, a persistently raised 
IRP with single water swallows, as well as supportive evidence of 
outflow obstruction during complementary investigations, which 
could include provocative maneuvers during manometry (eg, free 
drinking or solids), barium swallow, or poor distensibility measured 
on EndoFlip (see below).38-40 Confirmation of idiopathic EGJOO 
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Figure 2. Hierarchical classification for esophageal motility disorders 
according to Chicago classification version 4.0. According to the latest 
version of the Chicago classification, motility disorders can be clas-
sified into 2 main subcategories based on the manometric parameter, 
expressing the relaxation of the esophago-gastric junction, the inte-
grated relaxation pressure. If raised, patients are categorized into the 
disorders of the esophagogastric junction (EGJ) outflow, comprising 
achalasia and EGJ outflow obstruction.

Achalasia I Achalasia II Achalasia III EGJOO

Figure 3. Representative pictures of achalasia subtypes and esophagogastric junction outflow obstruction (EGJOO) at high resolution manometry. 
In all conditions, the common manometric feature is the impaired relaxation of the esophago-gastric junction, as evaluated by a raised IRP. How-
ever, in achalasia peristalsis is never intact and it can be either absent (type I), with pan-esophageal pressurizations in at least 20% of wet swallows 
(type II) or with spastic/premature contractions (type III) in at least 20% of wet swallows (distal latency < 4.5 seconds), while EGJOO patients 
show normal/intact peristalsis.



423423

Advances in Achalasia

Vol. 29, No. 4   October, 2023 (419-427)

can then permit consideration for achalasia-type therapies with 
similar symptomatic outcomes. It is still unclear if idiopathic EG-
JOO should be considered as being an early form achalasia or if it 
is a distinct clinical entity.38,41 Further studies are needed to clarify 
the most appropriate treatment and the long-term follow-up of this 
condition, as well as elucidate its relationship with achalasia and the 
underlying pathophysiological mechanisms. 

Other Diagnostic Tools in Achalasia 
In recent years, additional diagnostic tests have demonstrated 

relevant diagnostic and prognostic value in the assessment of acha-
lasia, particularly when the results at HRM are dubious and/or 
inconclusive. Barium radiography has been used for decades in the 
assessment of dysphagia. Advantages are that this is a non-invasive, 
low-cost test which is widely available and can often evaluate esoph-
ageal anatomy and function. In achalasia, the classical “bird’s beak”’ 
sign can be observed at the standard barium swallow, as well as al-
terations in esophageal morphology, such as the mega- or sigmoid-
shaped presentation of late-stage achalasia. However, in the absence 
of such advanced presentations, standard barium radiography has 
low diagnostic and prognostic yield in early stage or type III achala-
sia. Further, the lack of a standardized protocol, difference in image 
acquisition techniques and reporting terminology imply that the 
report is often subjective, heavily reliant on the operator experience 
and pattern recognition.42 To that end, more that 30% of achalasia 
cases can be missed with more than 50% lacking typical achalasia 
features.9,20 

In the last 2 decades, the role of barium radiography has 
changed due to the introduction of the timed barium esophagogram 
(TBE), firstly described by de Oliveira et al.43 During this protocol, 
patients are invited to rapidly drink a fixed amount of barium con-
trast (150-200 mL) in the upright position, with multiple sequential 
X-ray films obtained, commonly at 1, 2, and 5 minutes after the 
ingestion. By defining the degree of barium retention in terms of 
height and the width during these timeframes, an objective assess-
ment the degree of obstruction can be achieved.44 The technique 
has been used as a baseline and post therapeutic follow-up objective 
analysis of response to a high degree of accuracy.45 Under physi-
ological circumstances, barium should be completely cleared from 
the esophagus within 1-2 minutes following ingestion.46 Retention 
of barium implies pathology and the higher the column, the lower is 
the esophageal clearance at each time point. In one study, a height of 
5 cm at 1 minute or of 2 cm at 5 minutes showed a good sensitivity 
and specificity in identifying achalasia in a large cohort of dysphagia 
patients (sensitivity 86% and 80%, specificity 71% and 86%, re-

spectively.47

In a recent study, Sanagapalli et al48 showed how esophageal 
stasis varies across subtypes of EGJ (Achalasia types I, II, and 
III, and EGJOO). At 1 and 5 minutes, the magnitude of residual 
barium was found to be grater for types I and II achalasia com-
pared to type III and EGJOO, thus implying that the test is less 
sensitive in defining obstruction when esophageal body function is 
not aperistaltic. Further, when assessing outcome to therapy, change 
in barium column height or surface area was found to be most ac-
curately correlated with treatment response rather than isolated 
barium column height.49 Recently, a computer-based code able to 
obtain an automatic analysis of TBE images has been described. 
The authors reported a sensitivity of 95% and a specificity of 93% 
for achalasia and a sensitivity of 85% and specificity of 87% for 
EGJOO, by measuring the dilated diameter index obtained in a 
retrospective cohort study comparing TBE and HRM findings.50 
Finally, some authors have also suggested the usefulness of adding 
a solid component to the standard TBE protocol, in the forms of 
either a barium pill, marshmallow, or other solids, like bread. Al-
though not standardized, a study comparing liquid and barium pill 
demonstrated a significant increase in the diagnostic yield both in 
achalasia and EGJOO.47

The functional lumen imaging probe (FLIP) is a novel com-
plementary test that offers a valuable aid in diagnosing achalasia 
and EGJOO, particularly when HRM findings are inconclusive. 
The FLIP is an endoscopic device constituted by a catheter with 
8-16 impedance electrodes and an inflatable balloon filled with a 
defined volume of fluid with known conductivity.51,52 By controlling 
the speed and volume of the balloon distension, this tool is able to 
measure the distensibility (distensibility index [DI]) of the lumen 
and/or the EGJ by simultaneously evaluating luminal diameters 
(cross sectional area) and intra-balloon pressure during distension.53 
By these means, the FLIP allows to add relevant diagnostic data, 
particularly in the setting of the disorders of esophageal outflow, 
providing a reliable marker of resistance to bolus transit. Indeed, the 
FLIP has a higher specificity and sensibility in identifying EGJOO 
as compared to TBE and has been able to identify achalasia that 
could benefit from treatment, even when EGJ relaxation was con-
sidered normal by HRM.53-55 Moreover, it could guide treatment 
intraoperatively during surgical myotomy or peroral endoscopic 
myotomy POEM not only in achalasia, but also in EGJOO.56,57 

Carlson et al58 have described esophageal motility responses to 
balloon distension in both healthy volunteers and achalasia patients. 
They have observed that anterograde contractions of the esophageal 
body represent the normal contractility response to balloon inflation 
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in controls, while this response is aberrant in achalasia. Different 
motility responses, including retrograde contractions, occluding 
contractions, and sustained occluding contractions occurred in 
achalasia as compared to controls.59 By using machine-learning 
models, they have found that FLIP panometry could distinguish 
achalasia type III (spastic) vs types I and II (non-spastic) motility 
patterns with high level of accuracy.59

Treatment 	

Achalasia treatments aim to ameliorate EGJ obstruction and to 
allow, even in the absence of peristalsis, an effective emptying of the 
esophageal lumen, thus improving quality of life, reducing symp-
toms, and preventing achalasia complications and progression.

Current treatment options are mostly directed at disrupting the 
EGJ, but there is no superior treatment. Achalasia therapy should 
be tailored not only taking into account patient performance status, 
co-morbidities, symptoms presentation, age, and achalasia subtype, 
but also according to local expertise and therapeutic availability. 

According to the American College of Gastroenterology clini-
cal guidelines, endoscopic pneumatic dilatation (PD) is an effective 
non-surgical treatment option for patients with achalasia.13 PD is 
comprised of a minimally compliant balloon that is available in 3 
sizes (30, 35, and 40 mm). In conjunction with fluoroscopy, whilst 
and under sedation, the balloon straddles the EGJ and is inflated 
such that the waste is seen fluoroscopically to be effaced, a marker 
of EGJ disruption. Recommendations for the best therapeutic out-
comes is that this should be at least a 2-step graded process, with the 
first treatment usually starting at 30 mm in diameter with a planned 
second dilatation at 35 mm within 2-3 weeks. A further dilatation to 
40 mm is sometimes also offered if symptoms persist.60 Using this 
graded methodology, the risk of iatrogenic perforation is reduced to 
1-2% per procedure.60,61 As long as future dilatations in subsequent 
years are permissible if required as part of the protocol, PD achieves 
a clinical success in 83% of patients’ (defined as an ESS < 3),60 
particularly in types I and II achalasia and in older patients. Predic-
tive factors of symptomatic relapse include young age (< 40 years), 
male gender, single dilation (without a pre-planned second stretch 
within a few weeks), chest pain at baseline and LES basal pressure 
> 30 mmHg.62 Dilatation could also be useful in patients with re-
current symptoms after failure of surgical or endoscopic myotomy, 
in case remnant fibers require disrupting without having to subject 
patients to another myotomy.

The laparoscopic Heller myotomy (LHM) is a surgical my-
otomy of the LES muscle fibers without disruption of the mucosa 

that can be performed laparoscopically, and most recently with 
robotic surgery techniques.63 As acid reflux symptoms or indeed 
esophagitis can be commonplace after LES disruption, LHM is 
commonly followed by a partial posterior or anterior fundoplica-
tion (Dor or Toupet fundoplication).64 LHM is a highly effective 
treatment for achalasia, with success rates of over 90% especially 
in younger patients (< 40 years) with types I and II achalasia.65,66 
However, LHM tends to exhibit a lower response rate in type III 
achalasia compared to types I and II (81% vs 90%; P = 0.010).66 

POEM is an endoscopic alternative form of myotomy. After 
creating a submucosal tunnel from the distal esophagus through the 
LES and 2-3 cm into the cardia, transection of the muscularis pro-
pria is performed, with equally effective outcomes with an anterior 
or posterior approach.67 

POEM has been demonstrated to be effective in treating 
all achalasia subtypes, but is superior to LHM in treating type 
III achalasia, likely reflecting the longer myotomy obtained with 
POEM as compared to LHM.68 The length of myotomy can be 
tailored based on the preoperative HRM findings or intraoperative 
EndoFlip assessment. Indeed EndoFlip is a useful mean for assess-
ing treatment success, especially in POEM. The EGJ-DI could 
be measured both after procedure or during procedure, allowing to 
perform an additional myotomy if the DI after the first myotomy 
is inferior to 2.8, with a greater success rate at 12 months after 
POEM.69,70

One of the post-operative risks with POEM is the develop-
ment of reflux disease as a fundoplication is not undertaken during 
the endoscopic approach. Recent studies have proven that short 
(< 3 cm) myotomy in POEM could reduce procedure time while 
decreasing the incidence of post-operative GERD. Short myotomy 
was found to be not inferior to long myotomy in terms of clinical 
success, adverse events and GERD incidence, with lower esopha-
geal acid exposure time at the pH impedance monitoring.71,72

Nonetheless, a large metanalysis of 36 studies (2373 achalasia 
patients) treated with POEM suggested a high burden of GERD 
following this procedure, with abnormal pH testing in nearly half 
of treated patients.68 However, a recent study by Ponds et al73 found 
that although more common in the POEM than in PD group (49% 
vs 11% respectively; P < 0.001), reflux esophagitis was usually 
in the form of mild, grade A esophagitis, while only 8% had more 
severe grade C or D esophagitis. Further, following ambulatory 
pH monitoring, the median acid exposure time was not different 
between the POEM (7%) and PD (3%) group (P = 0.950).73 In 
the majority, regardless of whether treatment was undertaken with 
POEM, LHM, or PD, reflux symptoms commonly respond 
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well to acid reducing therapy.74 It has been theorized that reflux 
symptoms following any form of achalasia therapy may, at least in 
part, be related to hypersensitivity rather than true reflux.75 Regard-
less, active follow-up should still be advised and any possible long-
term consequence of GERD (eg, Barrett’s esophagus) should be 
promptly investigated, treated and surveillance offered regardless of 
the type of achalasia treatment. 

In older patients who are unfit for surgery or endoscopic treat-
ment with poor performance status, Botulinum toxin injection is a 
safe procedure with low rates of complications. Botulinum toxin is 
a presynaptic inhibitor of acetylcholine release, causing a short-term 
paralysis of the LES muscles with a reduction of 50% of the basal 
LES pressure76; however, its benefit dissipates over time, with a 
rapid symptom recurrence, especially in young patients. 

End-stage achalasia occurs in less than 5% of patients and is 
characterized by a dilated (> 6 cm) and tortuous esophagus on 
barium swallow, leading to complications such as malnutrition, 
aspiration with pulmonary complications. Further, there is an in-
creased risk of squamous carcinoma of the proximal esophagus. In 
exceptional circumstances, esophagectomy with gastric transposition 
or even colonic interposition could be indicated in patients that are 
considered fit for surgery.13 Alternatively, in patients who are at high 
preoperative risk, enteral nutrition to palliate symptoms and allevi-
ate malnutrition complications with a percutaneous gastrostomy are 
a safer long-term option. 

Conclusions 	

Over the last 2 decades, investigation, definition and treatment 
options for achalasia have advanced markedly. Tools such as HRM 
have permitted us not only to identify achalasia early, but also to 
define different phenotypes, which can have therapeutic implica-
tions. A new HRM based classification of motility disorders has 
emerged that has now entered its fourth iteration, encapsulating the 
definition of achalasia subtypes and EGJOO. There have also been 
advances in radiographic techniques such as the TBE as well as the 
introduction of the FLIP device as a surrogate measure of lower 
esophageal function distensibility, both of which have also helped 
define obstruction severity and objectively measure outcome. How-
ever, there remain grey areas that need to be addressed and deserve 
future research, which could help personalize therapy further.
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