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Achalasia is an esophageal motility disorder characterized by aberrant peristalsis and insufficient relaxation of the lower
esophageal sphincter. Patients most commonly present with dysphagia to solids and liquids, regurgitation, and occasional
chest pain with or without weight loss. High-resolution manometry has identified 3 subtypes of achalasia distinguished by
pressurization and contraction patterns. Endoscopic findings of retained saliva with puckering of the gastroesophageal
junction or esophagram findings of a dilated esophagus with bird beaking are important diagnostic clues. In this American
College of Gastroenterology guideline, we used the Grading of Recommendations Assessment, Development and
Evaluation process to provide clinical guidance on how best to diagnose and treat patients with achalasia.
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INTRODUCTION
Achalasia is one of the most studied esophageal motility disorders. In
this guideline, we address the diagnosis, treatment, and overall management of adult patients with achalasia. This guideline is structured in
the format of recommendations, key concepts, and summaries of the
evidence. Each recommendation statement has an associated assessment of the quality of evidence and strength of recommendation based
on the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) process. Key concepts are statements that are
not amenable to the GRADE process, either because of the structure of
the statement or the available evidence. In some instances, key concepts are based on the extrapolation of evidence and/or expert opinion.
The evidence summary for each section provides important deﬁnitions and data supporting the recommendations.
METHODS
Each section will provide speciﬁc recommendations based on the
current literature and a summary of the evidence supporting those
recommendations. We used the GRADE process (Table 1) for each of
the recommendation statements (Table 2). Two formally trained
GRADE methodologists conducted the GRADE process using GRADEPro. This process evaluated the quality of supporting evidence. The
quality of the evidence is graded from high to low. “High”-quality
evidence indicates that further research is unlikely to change the
authors’ conﬁdence in the estimate of eﬀect and that we are very
conﬁdent that the true eﬀect lies close to that of the estimate of the eﬀect.
“Moderate”-quality evidence is associated with moderate conﬁdence in
the eﬀect estimate, although further research would be likely to have an
impact on the conﬁdence of the estimate, whereas “low”-quality evidence indicates that further study would likely have an important

impact on the conﬁdence in the estimate of the eﬀect and would likely
change the estimate. “Very low”–quality evidence indicates very little
conﬁdence in the eﬀect estimate and that the true eﬀect is likely to be
substantially diﬀerent than the estimate of eﬀect. A “strong” recommendation is made when the beneﬁts clearly outweigh the negative,
whereas a “conditional” recommendation is used when some
uncertainty remains about the balance of beneﬁt and potential
harms. Key concepts are statements that are not amenable to the
GRADE process, either because of the structure of the statement
or because of the available evidence. In some instances, key
concepts are based on the extrapolation of evidence and/or
expert opinion. Tables 2 and 3 summarize the GRADE recommendations and key concept statements in this guideline.

EPIDEMIOLOGY AND DIAGNOSIS
Achalasia is an esophageal motility disorder with reported global incidence and prevalence ranging from 0.03 to 1.63 per 100,000 persons
per year and 1.8 to 12.6 per 100,000 persons per year, respectively (1,2).
Achalasia is a rare diagnosis with only 20,000–40,000 aﬀected patients
in the United States. It occurs equally in men and women, with no
racial predilection. The peak incidence occurs between 30 and 60 years
of age. Patients often present with progressive dysphagia to solids and
liquids, heartburn, chest pain, regurgitation, and varying degrees of
weight loss or nutritional deﬁciencies (1,3). Diagnosis of achalasia is
thus clinically suspected in patients who present with the abovementioned classic symptoms and then conﬁrmed by objective diagnostic tests discussed below. However, because heartburn may be
present in 27%–42% of patients with achalasia, patients are frequently
initially misdiagnosed as having gastroesophageal reﬂux disease
(GERD) and are treated with proton pump inhibitors (PPI) (4).
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Table 1. GRADE quality criteria
Study design

Quality of evidence

Reduced factors

Increased factors

High

Risk of bias

Large effect

Randomized trials

Moderate

21 serious

11 large

22 very serious

12 very large

Inconsistency

Dose response

21 serious

11 if gradient

22 very serious
Indirectness

Confounding

21 serious

11

22 very serious
Observational studies

Low

Imprecision
21 serious
22 very serious

Very low

Publication bias
21 likely
22 very likely

GRADE, Grading of Recommendations Assessment, Development and Evaluation.

Recommendation
1. We recommend that patients who are initially suspected of having
GERD but do not respond to acid-suppressive therapy should be
evaluated for achalasia.

An incorrect GERD diagnosis often leads to a signiﬁcant delay
in achalasia diagnosis until patients have persistent symptoms
that eventually lead to the correct diagnostic studies.

Pathophysiology

Achalasia is an incurable disease, and the underlying etiology
remains unknown. The primary etiology of achalasia is believed
to be selective loss of inhibitory neurons in the myenteric plexus
of the distal esophagus and lower esophageal sphincter (LES),
resulting in a neuronal imbalance of excitatory and inhibitory
activity. Excitatory neurons release acetylcholine, whereas inhibitory neurons primarily release vasoactive intestinal peptide

Table 2. Summary and strength of GRADE recommendations for achalasia
Statement

GRADE quality

Recommendation strength

We recommend that patients who are initially suspected of having GERD but do not respond to
acid-suppressive therapy should be evaluated for achalasia.

Very low

Strong

We recommend using esophageal pressure topography over conventional line tracing for the
diagnosis of achalasia.

High

Strong

We suggest that classifying achalasia subtypes by the Chicago Classification may help inform
both prognosis and treatment choice.

Low

Conditional

Low

Conditional

We recommend that POEM and LHM result in comparable symptomatic improvement in
patients with achalasia.

Moderate

Strong

We recommend tailored POEM or LHM for type III achalasia as a more efficacious alternative
disruptive therapy at the LES compared to PD.

Moderate

Strong

Diagnosis and assessment

Initial treatment (medical therapy, pneumatic dilation, surgical myotomy, and POEM)
In patients with achalasia who are candidates for definite therapy:
• PD, LHM, and POEM are comparable effective therapies for type I or type II achalasia.
• POEM would be a better treatment option in those with type III achalasia.
• Botulinum toxin injection is reserved for those who cannot undergo the above definitive
therapies.
We suggest that POEM or PD result in comparable symptomatic improvement in patients with
types I or II achalasia.
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Table 2. (continued)
Statement

GRADE quality

Recommendation strength

Very low

Strong

High

Strong

We recommend LHM over botulinum toxin injection in patients with achalasia fit for surgery.

Moderate

Strong

We recommend botulinum toxin injection as first-line therapy for patients with achalasia who
are unfit for definitive therapies compared with other less effective pharmacological therapies.

Moderate

Strong

We suggest that previous treatment with botulinum toxin injection does not significantly affect
performance and outcomes of myotomy.

Low

Conditional

We recommend that myotomy with fundoplication is superior to myotomy without
fundoplication in controlling distal esophageal acid exposure.

Moderate

Strong

We suggest either Dor or Toupet fundoplication to control esophageal acid exposure in
patients with achalasia undergoing surgical myotomy.

Moderate

Conditional

Low

Strong

Low

Strong

We suggest that ES or HRM alone not be used to define treatment failure in evaluating
continued or recurrent symptoms after definitive therapy for achalasia.

Very low

Strong

We recommend using TBE as the first-line test in evaluating continued or recurrent
symptoms after definitive therapy for achalasia.

Very low

Strong

We suggest that in patients with achalasia, POEM compared with LHM with fundoplication
or PD is associated with a higher incidence of GERD.

Moderate

Strong

We recommend that PD is an appropriate and safe treatment option for patients with
achalasia post-initial surgical myotomy or POEM in need of retreatment.

Moderate

Strong

We suggest that POEM is a safe option in patients with achalasia who have previously
undergone PD or LHM.

Low

Strong

We suggest that Heller myotomy be considered before esophagectomy in patients who
have failed PD and POEM if the anatomy is conducive, and there is evidence of incomplete
myotomy.

Very low

Strong

We recommend esophagectomy in surgically-fit patients with megaesophagus who have
failed other interventions.

Low

Strong

Low

Strong

We recommend that PD is superior to medical therapy in relieving symptoms and physiologic
parameters of esophageal emptying.
We recommend that PD or LHM are both effective and equivalent short- and long-term
procedures for patients with achalasia who are candidates to undergo definitive therapy.

We recommend against stent placement for management of long-term dysphagia in patients
with achalasia.
Post-therapy assessment
We recommend against obtaining routine gastrograffin esophagram after dilation. This test
should be reserved for patients with a clinical suspicion for perforation after dilation.

Post-failed initial therapies

Cancer surveillance
We suggest against routine endoscopic surveillance for esophageal carcinoma in patients
with achalasia.

ES, Eckardt score; GERD, gastroesophageal reflux disease; GRADE, Grading of Recommendations Assessment, Development and Evaluation; HRM, high resolution
manometry; LES, lower esophageal sphincter; LHM, laparoscopic Heller myotomy; PD, pneumatic dilation; POEM, peroral endoscopic myotomy; TBE, timed barium
esophagram.

and nitric oxide (5). A localized decrease of vasoactive intestinal
peptide and nitric oxide with unopposed excitatory activity
causes failure of LES relaxation and disruption of esophageal
peristalsis (6,7).
Diagnostic testing

Endoscopy, barium esophagram, and esophageal manometry are 3
well established and often complementary tests in establishing the
diagnosis of achalasia. Endoscopic ﬁndings of retained saliva
© 2020 by The American College of Gastroenterology

(Figure 1a) with a puckered gastroesophageal junction
(Figure 1b) or barium swallow showing a dilated esophagus with
bird beaking (Figure 1c) are important diagnostic clues. In early
achalasia, barium esophagram showing retention of barium
above the gastroesophageal junction may at times be misinterpreted as a reﬂux-related stricture or missed completely.
Endoscopy is more likely to show a classic appearance in
a moderate to severely dilated esophagus and less likely in those
with early disease. Endoscopy also plays a pivotal role in
The American Journal of GASTROENTEROLOGY
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Table 3. Key concept statements
Statement
Timed barium esophagram showing retained barium and bird beaking in the appropriate clinical presentation may be diagnostic of achalasia.
Endoscopic signs of dilated esophagus with retained saliva and food with puckered and tight gastroesophageal junction to the passage of endoscope should
raise clinical suspicion for achalasia.
FLIP can be complementary in the evaluation of patients with achalasia before and after treatment.
Pharmacologic therapy in achalasia should be reserved for those who cannot undergo definitive therapy and have failed botulinum toxin injection.
Serial pneumatic dilation is the most effective non-surgical treatment option for patients with achalasia.
Recommendations
In young male patients with achalasia, PD with larger balloon sizes (3.5 cm then 4 cm) or myotomy or POEM may be more effective than initial PD with the 3 cm
balloon size.
Patients with suspected achalasia based on clinical presentation should always undergo upper endoscopy to rule-out pseudoachalasia from an obstructing mass.
FLIP, functional lumen imaging probe; PD, pneumatic dilation.

excluding pseudoachalasia or other mechanical obstruction that
may result in symptoms similar to achalasia. A signiﬁcant shortterm weight loss in elderly patients with suspected achalasia
should alert providers to the possibility of pseudoachalasia. In
such cases, cross-sectional imaging and/or endoscopic ultrasound may be used for establishing the correct diagnosis. Endoscopy is useful in patients after therapy who have recurrence of
symptoms to assess for reﬂux and possible reﬂux-related stricturing vs recurrence of achalasia. Barium esophagram can be
complementary in patients whose manometric ﬁndings are
equivocal or not classic. Timed barium esophagram (discussed in
the “Post-Therapy Assessment” section) was developed to guide
providers not only in suspecting the diagnosis of achalasia but
also to help guide post-therapy success. Barium column height at
1-, 2-, and 5-minutes after ingestion of a large barium bolus
determines the retention of barium and rate of emptying. Thus, in
the appropriate clinical setting, achalasia can be diagnosed with
esophagram ﬁndings of retained barium and bird beaking and/or
endoscopic signs of a dilated esophagus with retained saliva and
food with a puckered and tight esophagogastric junction (EGJ).
The diagnosis of achalasia is conﬁrmed with high-resolution
manometry (HRM), which is the current gold standard test (8).
HRM leverages improved space-time resolution and a more

intuitive description of contractile and pressure patterns to reﬁne
the classiﬁcation of motor dysfunction that was originally described using conventional low-resolution pressure tracing manometry. The main beneﬁts of this classiﬁcation are an improved
accuracy, an ability to distinguish clinically relevant subtypes, and
a higher level of reproducibility. The achalasia subtypes represent
the foundation of the Chicago Classiﬁcation, and this approach
advanced our understanding of achalasia as a heterogeneous
disease with distinct patterns of pressurization and contraction in
the body of the esophagus (9). Achalasia is now recognized to
present with 3 distinct manometric subtypes (Figure 2). All 3
subtypes have impaired EGJ relaxation, but the distinguishing
features are the pattern of esophageal pressurization and contraction. Achalasia type I (second most common; 20%–40% of
cases) is characterized by 100% failed peristalsis (aperistalsis)
with the absence of panesophageal pressurization to more than
30 mm Hg, achalasia type II (most common; 50%–70% of cases) is
characterized by 100% failed peristalsis (aperistalsis) with panesophageal pressurization to greater than 30 mm Hg, and achalasia type III (least common; 5% of cases) is characterized by spastic
contractions because of abnormal lumen obliterating contractions
with or without periods of panesophageal pressurization (9).

Figure 1. (a) Endoscopic appearance of foam and saliva in the esophagus in achalasia. (b) Puckering of gastroesophageal junction requiring more than
usual pressure to traverse in achalasia. (c) Barium swallow showing dilated esophagus with retained barium and “bird beaking.”
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Figure 2. High resolution manometry of achalasia phenotypes: type I-absent pressurization (left), type II-pan pressurization (middle), and type III-spastic
contractions (right). Lower esophageal sphincter relaxation is impaired for all subtypes.

Correct diagnosis, treatment, and management of patients with
achalasia is crucial to ensure optimal patient outcome.
In a blinded multicenter study by Carlson et al. (10) esophageal pressure topography was shown to have superior inter-rater
agreement and diagnostic accuracy compared with conventional
manometry. The total agreement in the study was moderate
for esophageal pressure topography (k 5 0.57; 95% conﬁdence
interval [CI]: 0.56–0.59) and fair for conventional manometry
(k 5 0.32; 0.30–0.33), and the odds for an incorrect diagnosis was
3.4 times higher with conventional manometry. In addition,
Roman et al. (11) performed a randomized trial in which 124
patients underwent conventional manometry and 123 patients
underwent esophageal pressure topography to determine diagnostic
accuracy in unexplained dysphagia. This study reported a higher yield
of making the diagnosis of achalasia (26% vs 12%) and a higher degree
of diagnostic conﬁrmation on follow-up (89% vs 81%) with esophageal pressure topography compared with conventional manometry,
respectively. Similarly, additional studies have supported high rates of
inter- and intra-rater agreement for achalasia (12–14).
Recommendation
2. Based on the inherent benefit of improved detail in describing
esophageal pressurization and contractile patterns using
esophageal pressure topography and superior accuracy and
reproducibility in diagnosing achalasia in both randomized
controlled and blinded comparison studies, we recommend
using esophageal pressure topography over conventional line
tracing for the diagnosis of achalasia.

type III and moving to type II (9). This signature was consistent
with the typical description of the progression of disease because
it relates to dilatation as type I patients were typically more dilated
than type II patients. These initial ﬁndings led to multiple studies
that assessed treatment outcomes, and a consistent pattern
emerged where type II patients seemed to have the best outcome,
whereas type III patients tended to do poorly with treatments that
were conﬁned to the LES or short myotomies (15–20). Two recent
meta-analyses also support that achalasia subtypes deﬁned in the
Chicago Classiﬁcation have prognostic value and varying outcomes across therapies (21,22).
More recently, there have been additional studies focused on
single therapies (Heller myotomy, POEM) and the achalasia
subtypes. Three studies assessing the eﬀect of Heller myotomy
across the achalasia subtypes suggested only mild diﬀerences or
similar outcomes (23,24). These ﬁndings are in line with the
previous ﬁndings supporting better outcomes with surgery for
type I and type III based on a more robust disruption and a longer
myotomy. Even better results have been found with POEM across
the subtypes (25,26), and one study actually found that type III
patients performed better with POEM (98% response) vs Heller
myotomy (80%) (27). This also suggests that the longer myotomy
may be an important component of treatment for type III achalasia. Tailored POEM, which typically extends the myotomy
further than Heller myotomy, seems to be even more eﬀective in
this subtype, (27) and thus, identifying type III achalasia has
implications in treatment decisions.
Recommendation

In the era before HRM and esophageal pressure topography,
patients with achalasia were grouped as a single disease and were
oﬀered various treatment modalities focused on disrupting the
LES via dilation or myotomy. The treatment decision was not
tailored based on physiology or anatomy and was primarily
driven by the expertise of the treating physician and the patient’s
preference. Although most studies suggest very good outcomes
over a short duration, treatment failures over the ﬁrst 1–5 years
could be as high as 10%–20%. The achalasia subtypes in the
Chicago Classiﬁcation were created to subtype vigorous achalasia
and variants into a more uniform scheme to determine whether
these subtypes had diﬀerent pathogenic features and response to
therapy (9). The achalasia subtypes were found to diﬀer in
prevalence, degree of esophageal dilatation, and underlying opioid utilization, and there was also observational evidence of
patients progressing across the subtypes typically starting with
© 2020 by The American College of Gastroenterology

3. Based on these observations, we suggest that classifying
achalasia subtypes by the Chicago Classification may help
inform both prognosis and treatment choice because type II
patients have very good outcomes, regardless of which
therapy is selected, and type III patients require a more
extensive myotomy.

The functional lumen imaging probe (FLIP) is a highresolution impedance system that is approved by the U.S. Food
and Drug Administration to study the pressure geometry relationship and motor function of the esophagus (28). Its role in
the diagnosis of achalasia and post-therapy assessment of patients
is evolving. By assessing simultaneous cross-sectional area and
pressure (distensibility), the FLIP device can depict the pressure
geometry relationship in a simulated 3D model, and this approach is useful in assessing the EGJ opening dynamics in
The American Journal of GASTROENTEROLOGY
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achalasia (29). FLIP has also been shown to be a useful tool in
diagnosing achalasia and has a high concordance with manometry and may help in equivocal cases where manometry fails to
diagnose achalasia despite a high clinical suspicion. In a small
study that included 13 patients with typical symptoms of achalasia, Eckardt score (ES) of 7 (5–7), and normal EGJ pressures
despite abnormal esophageal stasis, the EGJ distensibility index
was diagnostic of poor EGJ opening (0.8 [0.7–1.2] mm2/mm Hg)
and modiﬁed the treatment strategy (30). FLIP panometry is
shown to be sensitive and accurate in diagnosing achalasia
compared with HRM. In a study of 145 patients undergoing
blinded analysis of FLIP assessment and HRM, a manometric
diagnosis of achalasia was made in 70 patients, and all 70 patients
were identiﬁed to have reduced EGJ distensibility by FLIP (31).
FLIP may also be useful in evaluating patients who cannot tolerate
or complete a standard manometry because FLIP is performed
during endoscopy while the patient is sedated. Further studies are
required to determine whether FLIP can replace or reduce the
number of manometry studies and barium esophagrams in the
management of achalasia because the potential of performing this
study during the index endoscopy has cost-eﬀectiveness
implications.
Based on consistent but low-quality data, the role of FLIP in
achalasia is evolving, and it may be helpful in patients who cannot
tolerate manometry and also may function as an arbiter in diﬃcult cases before and after treatment.

INITIAL TREATMENT OPTIONS
It is important to recognize that achalasia is a chronic condition
without a cure. All current treatment options in achalasia are
palliative in nature and aim to reduce the hypertonicity of the
LES. The ultimate goals of therapy include reducing symptoms,
improving esophageal emptying, and preventing further dilation
of the esophagus. The currently available treatment options in
achalasia include pharmacologic, endoscopic, and surgical
means. A tailored approach with the available treatment options
can help patients achieve the outlined goals of therapy.
Oral pharmacologic therapy

Pharmacologic therapy is the least eﬀective treatment option in
achalasia. Calcium channel blockers (nifedipine 10–30 mg sublingual before meals) and nitrates (sublingual isosorbide dinitrate
5 mg before meals) are the 2 most commonly used medications in
treating achalasia (32–40). The mechanisms through which they
function include the release of nitrous oxide in the latter and
reduction of intracellular calcium in the former, leading to relaxation of the LES. Other less commonly used medical therapies
include anticholinergics (atropine, dicyclomine, and cimetropium bromide), (beta)-adrenergic agonists (terbutaline), and
theophylline (41–43). Sildenaﬁl (50 mg) has also shown some
eﬃcacy in treating patients with achalasia (44,45). Overall,
pharmacotherapy in achalasia results in a short-term decrease of
LES pressure in 13%–65% of patients resulting in symptom improvement in 0%–87% of patients (32). Short duration of action
(30–120 minutes) necessitates multiple daily dosing which may
lead to side eﬀects of headache, hypotension, and pedal edema.
Despite the lack of comparative trials, more deﬁnitive therapies
seem to have higher and more durable eﬃcacy in achalasia, and
pharmacotherapy should be used only for patients with achalasia
who are not candidates for deﬁnitive therapies of pneumatic
The American Journal of GASTROENTEROLOGY

dilation (PD), laparoscopic Heller myotomy (LHM), or POEM
and have failed botulinum toxin injection.
Endoscopic pharmacologic therapy

Botulinum toxin is a potent presynaptic inhibitor of acetylcholine
release from nerve endings that has proven to be a useful treatment in achalasia (46). The toxin cleaves the protein (SNAP-25)
involved in fusing presynaptic vesicles containing acetycholine
with the neuronal plasma membrane in contact with the target
muscle. This, in turn, inhibits exocytosis of acetylcholine into the
synaptic area and causes a short-term paralysis of the muscle by
blocking the unopposed cholinergic stimulation of the LES, which
is devoid of inhibitory inﬂuence in achalasia. This eﬀect interrupts the neurogenic component of the sphincter; however, it has
no eﬀect on the myogenic inﬂuence maintaining basal LES tone.
Thus, the treatment is limited, and most treatment eﬀects are
associated with an approximate 50% reduction in the basal LES
pressure (47). This reduction may be suﬃcient to allow esophageal emptying when esophageal pressure rises to a level where it
can overwhelm the partially paralyzed LES.
Botulinum toxin injection is straightforward to administer
and is associated with low rates of complications, although rare
cases of reﬂux and mediastinitis may occur. 100 U of botulinum
toxin is delivered above the squamocolumnar junction using
a sclerotherapy needle in 0.5–1 mL aliquots. Escalating doses
above 100 U have not been shown to have superior treatment
beneﬁt. A systematic review (48) has shown that based on 9
studies in 315 patients, symptom relief is reported after botulinum toxin in 78.7% of patients evaluated within 30 days of
treatment. Symptom relief declines in months after treatment,
with 70% symptom relief at 3 months, 53.3% relief at 6 months,
and 40.6% relief at 12 months. In this systematic review, additional injections for symptom relief were needed in 46.6% of
patients, and 30% of patients required additional treatments for
symptom relief comprising either repeated botulinum toxin
injection, dilatation, or surgery. Botulinum toxin can provide
eﬀective initial treatment results with only slightly lower eﬀectiveness compared with myotomy; however, this treatment
beneﬁt quickly dissipates over time, making it a suboptimal
intervention for patients with reasonable life expectancy ﬁt for
endoscopic or surgical interventions. Botulinum toxin is the
best studied pharmacotherapy in achalasia, and it is the most
eﬀective pharmacological treatment that can be oﬀered; however, its beneﬁts are short lived, and the medication should not
be oﬀered as ﬁrst-line treatment to patients who are ﬁt for
myotomy.
Recommendation
4. We recommend botulinum toxin injection as first-line therapy for
patients with achalasia that are unfit for definitive therapies
compared with other less-effective pharmacological therapies.

Impact of botulinum toxin before other deﬁnitive therapies.
Eﬀects of botulinum toxin on tissue scarring was examined in an
animal study where esophagi from swine treated by botulinum
toxin or pneumatic dilatation were compared with those who did
not receive any endoscopic intervention (49). Hematoxylin and
eosin stains from treated animals showed severe inﬂammatory
changes consistent with reﬂux and mild ﬁbrosis. Clinical data
published by Patti et al. (50) suggested deleterious eﬀect of
VOLUME 115 | SEPTEMBER 2020 www.amjgastro.com

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

ACG Clinical Guidelines

previous botulinum toxin on myotomy outcomes. In an observational study design, these authors followed 44 patients with
achalasia; 16 were treated by laparoscopic myotomy and Dor
fundoplication, 10 were treated by botulinum toxin, and the remainder were treated by pneumatic dilatation. Reported outcomes included anatomical planes identiﬁed at surgery,
esophageal perforation, and percentage of patients with good/
excellent results after intervention. Histological samples were not
obtained to conﬁrm the presence and degree of tissue ﬁbrosis. In
patients who did not have symptomatic relief with botulinum
toxin, surgery was technically straightforward, and the outcome
was excellent. In patients who responded to botulinum toxin
injection, the LES became ﬁbrotic, and relief of dysphagia was not
as robust. Smith et al. (51) retrospectively analyzed 209 patients
undergoing Heller myotomy for achalasia. Fifty-four patients
were treated using botulinum toxin alone, or in combination with
pneumatic dilatation. Complications including dysphagia and
perforation were seen in 10.4% who had previous endoscopic
treatment compared with 5.4% of patients who were only treated
by surgical myotomy (P , 0.05). Previous botulinum toxin did
not seem to increase the likelihood of complications of POEM.
Patients who had previous treatment with botulinum toxin or
surgical myotomy had similar intraoperative times, length of stay
after surgery, and dysphagia scores after POEM. The follow-up
period in these studies was less than 2 years (52,53). Evidence
regarding potential harms of botulinum toxin before surgical and
endoscopic myotomies is conﬂicting, and it is possible that uncertainty regarding negative eﬀects of previous botulinum toxin
stems from the fact that data are derived from observational
studies that included small number of patients and limited followup periods.
Recommendation
5. We recommend that treatment with botulinum toxin injection does
not significantly affect performance and outcomes of myotomy.

Pneumatic dilation

PD is an eﬀective option for patients with achalasia (1). Standard
dilators are not eﬀective in disrupting the muscularis propria
needed for symptom relief in this group of patients. All patients
considered for PD must also be candidates for surgery in the event
of esophageal perforation needing repair which is reported in
1.9% (range 0%–10%). The most commonly used balloon dilator
for achalasia is the nonradiopaque graded size polyethylene balloon (Rigiﬂex dilators). The procedure is always performed under
sedation with or without ﬂuoroscopy. The dilators come in 3 sizes
(3.0, 3.5, and 4.0 cm) and are often used in a graded fashion (3.0 cm
ﬁrst, followed by 3.5 cm and then 4.0 cm) (Figure 3). The most
important aspect of PD is the expertise of the operator and the
institutional backup for surgical intervention in case of perforation. Accurate ﬂuoroscopic (Figure 4a) or endoscopic positioning
(Figure 4b) of the balloon across the LES is important in its effectiveness. The pressure required to obliterate the ﬂuoroscopic
waist or to maximum balloon dilation endoscopically is usually
10–15 psi of air held for 15–60 seconds. Patients are often observed in recovery for any signs of perforation (pain, crepitus, and
fever). Radiographic testing by gastrograﬃn/barium esophagram
and/or computed tomography scan of abdomen/chest studies
would be indicated if perforation is suspected. Otherwise, patients
can be discharged home with antiemetics and instructions to call
© 2020 by The American College of Gastroenterology

Figure 3. Pneumatic dilator sizes 3.0 cm (bottom), 3.5 cm (middle), and
4.0 cm (top) used in treating patients with achalasia. Graded approach of
starting with the smaller 3.0-cm balloon and progressing to the larger sizes
if failed therapy is recommended in all except younger male patients in
whom initial approach with 3.5-cm balloon may be used.

if they develop severe chest pain with or without fever as delayed
perforation after the procedure is possible.
Good to excellent relief of symptoms is possible in 50%–93%
of patients after PD (1). Cumulatively, dilation with 3.0-, 3.5-,
and 4.0-cm balloon diameters result in good to excellent
symptom relief in 74%, 86%, and 90% of patients with an average follow-up of 1.6 years (range 0.1–6 years). Initial dilation
using a 3-cm balloon is recommended for most patients, followed by symptomatic and objective assessment in 4–6 weeks.
In those who continued to be symptomatic, the next size dilator
may be used. This approach is reasonable in all except a few
patients with less favorable clinical response to the initial dilation with the 3.0-cm balloon. Therefore, serial PD is an effective treatment option for patients with achalasia for shortand long-term symptom and physiologic beneﬁt. Predictors of
favorable clinical response to PD include the following: older
age (.45 years), female sex, narrow (nondilated) esophagus,
and LES pressure after PD of , 10 mm Hg (54–58). Thus, serial
dilation starting with the 3.0-cm balloon ﬁrst may not be eﬀective in
younger men (age ,45 years), possibly because of thicker LES
musculature. In this group of younger men, PD starting at 3.5 cm,
in addition to LHM or POEM, may be considered initial treatment approaches.
The most serious complication associated with PD is esophageal perforation with an overall median rate in experienced hands
(.100 patients treated) of 1.9% (range 0%–16%) (55,59). Every
patient undergoing PD must be aware of the risk and understand
that surgical intervention is possible in the event of perforation.
Early recognition and management of perforation is key to better
patient outcomes. Conservative therapy with antibiotic, parenteral
nutrition, and stent placement may be eﬀective in small perforation, but surgical repair through thoracotomy is the best approach
in large and extensive mediastinal contamination. GERD may
occur after PD in 15%–35% of patients, and in the case of recurrent
dysphagia, GERD-related distal esophageal stricture should be
considered a potential contributing complication. Thus, PPI
therapy is indicated in those with GERD after PD.
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Figure 4. (a) Fluoroscopic image of using a 3.0-cm pneumatic dilator in a patient with achalasia showing balloon positioning of 2 rings (middle of balloon;
blue arrow) at the esophagogastric junction with subsequent dilation to obliterate the balloon waist. (b) Pneumatic dilation via direct endoscopic approach
showing positioning of the 2 rings at the esophagogastric junction during endoscopy with inflation of the balloon to the maximum pressure of 13 mm Hg.

Currently, there is no standardized protocol for PD, and there
is substantial variability in terms of the predilation setup, balloon
dilation protocol, and postdilation recovery. One aspect of
postdilation management that is associated with signiﬁcant variability in practice patterns is the utilization of routine postdilation gastrograﬃn esophagram to rule out perforation. This
approach is borne out of the fear of missing an esophageal perforation because this could have devastating consequences.
However, there is minimal data to support that this approach
improves outcome. A recent study by Zori et al. (60) retrospectively assessed 119 achalasia dilations where 49 patients underwent routine esophagram and 70 were observed and did not
have routine esophagram. None of the 49 patients who underwent routine esophagram had a perforation and 12 of the 70
patients without routine esophagram in the clinical observation
group eventually underwent esophagram because of clinical
suspicion. Of these 12, 3 were found to have a perforation, and
none of the 58 patients who did not undergo esophagram had
a perforation during follow-up . These results support that there is
no role for routine esophagram and that this test should be reserved for patients with clinical suspicion of perforation. A similar study assessing routine esophagram after peroral esophageal
myotomy (POEM) and another study assessing routine contrast
studies after Heller myotomy also questioned the need for routine
postintervention follow-up because the esophagram had low
speciﬁcity for clinically signiﬁcant complications (61,62).

the mucosa) through a thoracotomy (63). This achieved good-toexcellent results in 60%–94% of patients followed for 1–36 years
(32), and it remained the surgery of choice for many years. The
technique evolved initially with a laparotomy approach, which
was subsequently supplanted by minimally invasive techniques.
A thoracoscopic approach was developed and used with success,
but laparoscopic myotomy has become the preferred method
because of decreased morbidity and faster recovery (63)
(Figure 5).
Studies comparing the eﬀectiveness of surgical modalities in
achalasia are not homogeneous in follow-up length and deﬁnition
of treatment success (48). Furthermore, all of the available literature is based on prospective or retrospective cohort or casecontrol studies because there are no randomized controlled trials
comparing the diﬀerent approaches with myotomy. In 13 studies
of open transthoracic myotomy that included a total of 842
patients, symptom improvement was achieved in a mean 83% of
patients (range 64%–97%). For open transabdominal myotomy,
symptom improvement was achieved in 85% (range 48%–100%)
of 732 patients in 10 studies. Data for thoracoscopic myotomy
included 211 patients from 8 studies, with symptom improvement in a mean 78% (range 31%–94%) of patients. Finally, in 39

Recommendation
6. Based on no evidence to support routine esophagram and the
current shift in practice patterns to perform endoscopy after
dilation to rule out and potentially treat perforation endoscopically,
we do not suggest obtaining routine gastrograffin esophagram after
dilation.

This test should be reserved for patients with a clinical suspicion for perforation after dilation.
Surgical myotomy

Surgical myotomy is one of the 3 deﬁnitive therapies for achalasia.
The original approach to surgical myotomy involved division of
the muscle ﬁbers of the LES (circular layer without disruption of
The American Journal of GASTROENTEROLOGY

Figure 5. Surgical view of the distal esophagus during a myotomy.
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studies of laparoscopic myotomy that included a total of 3,086
patients, symptom improvement was achieved in a mean 89% of
patients (range 77%–100%) (48). As with PD, the eﬃcacy of
Heller myotomy decreases with longer follow-up periods. In
a series of 73 patients treated with Heller myotomy, excellent/
good responses were reported in 89% and 57% of patients at 6month and 6-year follow-up, respectively (55). In addition, some
have suggested that previous PD may result in a higher rate of
intraoperative mucosal perforation, but no change in the longterm symptomatic outcome (64). A meta-analysis of 1,575
patients having undergone various treatments for achalasia
showed that LHM is successful, but its success rate depends on
achalasia subtype. Types I and II achalasia patients did better
post-LHM than type III patients with success rates of 81%, 92%,
and 71%, respectively (21). Therefore, LHM is an appropriate
initial therapy in patients with achalasia who are surgical
candidates.
Fundoplication postmyotomy. The development of GERD after
myotomy is a frequent problem, and whether an antireﬂux procedure should be performed to prevent reﬂux has been the subject
of extensive debate, especially given concerns for increased
postoperative dysphagia after a fundoplication. The average frequencies of GERD postsurgical myotomy without fundoplication
for thoracotomy, laparotomy, thoracoscopy, and laparoscopy are
similar: 29%, 28%, 28%, and 31%, respectively (48). Adding
fundoplication after myotomy decreases the risk of GERD for
thoracotomy, laparotomy, and laparoscopy; 14%, 8%, and 9%,
respectively. No study has included fundoplication after thoracoscopic myotomy (48). The beneﬁt of adding a fundoplication
was demonstrated in a double-blind randomized trial comparing
myotomy with vs without fundoplication (65). In this study,
abnormal acid exposure on pH monitoring was found in 47% of
patients without an antireﬂux procedure and 9% in patients who
had a posterior Dor fundoplication. Heller myotomy with fundoplication was associated with signiﬁcant risk reduction of GER
(relative risk: 0.11; 95% CI: 0.02–0.59). This trial has since published 11-year follow-up data regarding patient-reported symptoms after surgical intervention (66). Patients reported similar
long-term outcomes in reﬂux symptom control for both surgical
interventions. Indirect evidence regarding this clinical question
comes from a recent meta-analysis comparing POEM and laparoscopic Heller myotomy with fundoplication (67). The study
included 1,542 patients who underwent POEM and 2,581 patients
treated by Heller myotomy with fundoplication. Distal esophageal acid exposure was higher after POEM compared with laparoscopic myotomy with fundoplication (39.0% vs 16.8%).
Abovementioned studies demonstrate that addition of fundoplication to myotomy reduces the incidence of distal esophageal
acid exposure. Beneﬁt of fundoplication is sustained long term.
The achalasia guidelines from the Society of American Gastrointestinal and Endoscopic Surgeons recommended that patients
who undergo myotomy should have a fundoplication to prevent
reﬂux (68). The strength of evidence supporting the recommendation for addition of fundoplication to myotomy is limited
by heterogeneity of studies.
Recommendation
7. Thus, based on available data, we recommend that myotomy with
fundoplication is superior to myotomy without fundoplication in
controlling distal esophageal acid exposure.

© 2020 by The American College of Gastroenterology

Dor and Toupet antireflux procedure after myotomy. Although it
has been fairly well established that adding a fundoplication is
beneﬁcial for reducing the rate of GERD after myotomy, there is
less certainty on the best approach (anterior Dor or posterior
Toupet). A multicenter randomized controlled trial comparing
these 2 approaches found a nonsigniﬁcant higher percentage of
abnormal pH test results in 24 patients with Dor compared with
19 patients with Toupet fundoplication (41% vs 21%) with similar
improvement of dysphagia and regurgitation symptoms in both
groups (69). Metaregression of randomized trials comparing 2
diﬀerent antireﬂux procedures performed in addition to surgical
myotomy found that the odds of an abnormal postoperative 24hour pH study result were 0.16 (95% CI, 0.11–0.24) for myotomy
with anterior fundoplication and 0.18 (95% CI, 0.13–0.25) for
myotomy with posterior fundoplication (70). Acid exposure was
not signiﬁcantly diﬀerent after anterior and posterior approaches
to fundoplication. Dysphagia and reintervention rates were
signiﬁcantly lower for myotomy with posterior fundoplication
compared with anterior fundoplication. A recent update to this
meta-analysis suggested Toupet fundoplication to be superior to
Dor for length of hospital stay and patient quality of life, whereas
other measured variables of postoperative GERD, dysphagia, or
complication rates and treatment failure were equivalent (71).
Recommendation
8. Therefore, based on current data, we suggest either Dor or Toupet
fundoplication to control esophageal acid exposure in patients
with achalasia undergoing surgical myotomy.

Peroral endoscopic myotomy

Although the current treatments for achalasia are eﬀective, PD is
associated with a perforation risk of 1.9 % (72), and myotomy still
requires laparoscopy and dissection of the EGJ. Thus, a hybrid
technique was developed to incorporate an endoscopic approach
with principles of natural oriﬁce transluminal endoscopic surgery
to perform a myotomy. This technique was developed in Japan
and is termed peroral endoscopic myotomy or POEM (73). The
procedure requires the creation of a submucosal plane using
a forward viewing endoscope with a distal transparent cap to
access the circular muscle ﬁbers for performance of the myotomy.
An endoscopic submucosal dissection knife is used to dissect the
plane and also cut the muscle over a minimum length 6 cm into
the esophagus and 2 cm below the squamocolumnar junction
onto the cardia. Overall, the success rate, deﬁned by an improvement in symptoms and no requirement of additional
medical or surgical treatment, in prospective cohorts has been
greater than 90% (74–77), and this does seem to have promise as
an alternative to the laparoscopic approach.
One of the most commonly used areas in achalasia for POEM
has been its use in type III achalasia. Patients with type III
achalasia exhibit obstructive contractility of the distal esophagus
and have been noted to have less of a response to disruptive
therapies to the LES (Heller myotomy or PD) than those with type
I or type II achalasia. One beneﬁt of POEM involves the fact that
the length of the myotomy can be tailored with the potential to
include the length of the entire smooth muscle of the esophagus if
necessary. This length can be tailored to ﬁndings of the length of
the spastic segment noted on high-resolution esophageal manometry, length of esophageal wall thickening noted on EUS, or
FLIP.
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A 2013 study assessed whether manometric subtype was
associated with response to treatment in patients treated with
either PD or LHM as part of the European achalasia trial.
Eighteen patients had type III achalasia in the study. These
patients had a higher success rate with LHM compared with PD
(86% vs 40%, P 5 0.12); the authors noted that the diﬀerence
was not statistically signiﬁcant because of the small number of
patients (16). A 2019 meta-analysis of clinical outcomes after
treatment for achalasia based on achalasia subtype found that
success rates for LHM in type III achalasia were 71%, compared
with 93% for POEM. POEM was more likely to be successful
than LHM for patients with type III achalasia (odds ratio [OR]
3.50, 1.39–8.77; P 5 0.007) (21). One retrospective study
comparing 49 patients who underwent POEM for type III
achalasia with 26 patients who underwent LHM found that
those who underwent POEM had an improved clinical response
(98.0% vs 80.8%, P 5 0.01), shorter mean procedure time, and
lower rate of adverse events (6% vs 27%, P , 0.01) (27). A 2017
systematic review and meta-analysis found that for 116 patients
studied with type III achalasia, the weighted pool rate for clinical
success of POEM was 92%. The weighted pooled rate for postprocedure adverse events was 11% (78). A 2017 study reported
the outcomes of 32 patients with type III achalasia who underwent POEM at a single center. After a median follow-up of 27
months, 90.6% of patients achieved symptom relief, with mean
ES pretreatment of 7.2 and post-treatment of 1.4 (P , 0.001).
Mean LES pressure decreased from mean of 39.2 to 19.0 mm Hg
after the procedure (P , 0.002). Complication rates of GERD
were 18.8% after POEM (26). The authors of the 2019 randomized controlled trial comparing PD and POEM noted that
the eﬀect of POEM and PD on treatment outcome was not
related to achalasia subtype (including for type III achalasia);
however, this study may have been underpowered to detect
a diﬀerence (79).
Recommendation
9. Thus, based on current data, we recommend tailored POEM or
LHM for type III achalasia as a more efficacious disruptive
therapy of the LES compared with PD.

GERD post-POEM has been the issue in tempering stronger
recommendations for embracing POEM in many centers. The
recent 2019 randomized controlled trial (RCT) comparing PD
and POEM noted that 2 years after undergoing intervention for
achalasia, 41% of those in the POEM group were found to have
esophagitis at the time of endoscopy compared with 7% in the PD
group (P 5 0.002); note that PPI use was not withheld at the 2year mark at the time of endoscopy in those patients requiring PPI
use (79). Nonrandomized observational studies have shown posttreatment reﬂux in up to 58% of patients undergoing POEM (80)
compared with only 15%–35% of patients who undergo PD (1). A
2018 systematic review and meta-analysis found a high incidence
of reﬂux in those undergoing POEM compared with surgical
myotomy (OR 9.31 for erosive esophagitis, 1.69 for symptomatic
GERD, and 4.30 for GERD noted on pH monitoring) (81). A
separate 2018 systematic review and meta-analysis (67) found
a pooled rate estimate of abnormal acid exposure at pH monitoring of 39.0% (95% CI, 24.5%–55.8%) after POEM compared
with 16.8% (95% CI, 10.2%–26.4%) after surgical myotomy. They
noted a rate of esophagitis of 29.4% (95% CI, 18.5%–43.3%) after
The American Journal of GASTROENTEROLOGY

Figure 6. Dilated sigmoid esophagus representing end-stage achalasia
with retained saliva and barium.

POEM compared with 7.6% (95% CI, 4.1%–13.7%) after surgical
myotomy.
Recommendation
10. We support the evidence that in patients with achalasia, POEM
compared with LHM with fundoplication or PD is
associated with a higher incidence of GERD.

It may be prudent to screen patients who undergo POEM for
erosive esophagitis or Barrett’s esophagus, and patients who are
contemplating POEM should be advised that lifelong acid suppression with PPIs may potentially be needed (82).
Esophagectomy

In the setting of poor esophageal emptying and high LES pressure,
esophageal diameter can increase, and some patients may develop
“end-stage” achalasia characterized by megaesophagus or sigmoid esophagus and signiﬁcant esophageal dilation and tortuosity (Figure 6). This group of patients and those with untreated
achalasia are at risk of aspiration, aspiration pneumonia, and
malnutrition. In this group of patients, PD, surgical myotomy, or
POEM may be less eﬀective, and those with compromised nutrition may require enteral feeding. Endoscopic myotomy has
been associated with a 2-fold increase in the risk of periprocedural
complications in patients with sigmoid esophagus (83). Data
regarding outcomes of esophagectomy for end-stage achalasia
comes from observational and cohort studies because no randomized trials were published on this topic. A recently conducted
meta-analysis looked at the outcomes of esophagectomy in advanced achalasia but did not include direct comparisons with
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endoscopic or surgical myotomy, account for natural disease
history, age at onset of achalasia, time elapsed to reach the endstage disease phenotype, or specify the number and type of previous treatment interventions (84). Esophagectomy was associated with high incidence of postoperative respiratory
complications including pneumonia (10%, 95% CI: 4%–18%), but
the intervention showed reasonably low mortality in carefully
selected individuals treated at highly specialized surgical centers
(2%, 95% CI: 1%–3%).
Recommendation
11. Therefore, based on these limited data, we recommend
esophagectomy in surgically-fit patients with megaesophagus
who have failed other interventions.

No recommendations can be made regarding type of surgical
approach and esophageal substitute (stomach vs colon) because
of the small number of subjects included in existing studies and
their signiﬁcant heterogeneity. However, an extensive review on
this topic found that gastric interposition is the ﬁrst choice of
therapy in most patients undergoing esophagectomy (85).
Self-expanding stents

There is a small body of low-quality evidence supporting the use
of self-expanding metallic stents (SEMS) as eﬀective treatment for
achalasia (86–88). Thirty millimeter temporary SEMS seemed to
have superior long-term clinical eﬃcacy in patients with achalasia
compared with 20- and 25-mm stents. Higher symptom remission rates were seen for subjects treated with metal stents
compared with botulinum toxin injection (49.1% vs 4.2%) as
assessed after a 36-month follow-up period (87). Botulinum toxin
injection was not associated with any complications, but individuals treated by SEMS reported chest pain and regurgitation.
Stent migration was relatively rare, likely because of baseline
esophageal aperistalsis that is observed in patients with achalasia.
The primary limitation for use of SEMS in achalasia stems from
the fact that this intervention is a temporary measure which does
not provide deﬁnitive treatment. Furthermore, SEMS used in the
study by Dai et al. (87) were highly specialized, and they are not
widely available outside of China. To date, limited available data
do not support the routine use of stents in long-term symptom
management of patients with achalasia.
Recommendation
12. Despite low-quality data, we recommend against stent
placement for the management of long-term dysphagia in
patients with achalasia.

Comparative effectiveness of therapeutic modalities

PD vs medical therapy. There are no head-to-head comparison
studies of most pharmacotherapy agents and other more deﬁnite
therapies of PD, LHM, or POEM. Most studies with these agents
are either case series or case control designed studies with only
a few randomized trials comparing their eﬃcacy with placebo.
Only 1 prospective observational study compared dilation with
less eﬀective Rider-Moeller dilators to sublingual nifedipine
showing similar eﬃcacy (37). Despite the lack of comparative
trials and based on many studies using the more deﬁnitive therapies in achalasia, it is generally accepted that pharmacotherapy is
© 2020 by The American College of Gastroenterology

less eﬀective, given shorter duration of action, poor beneﬁt in
esophageal emptying, and symptom relief in achalasia (32).
Recommendation
13. We recommend that PD is superior to medical therapy
in relieving symptoms and physiologic parameters of esophageal
emptying.

Medical therapy is thus recommended only for patients with
achalasia who are not candidates for deﬁnitive therapies of PD,
LHM, or POEM.
PD vs endoscopic Botulinum toxin injection. Randomized controlled trials have compared the eﬀectiveness of these 2 treatment
options in achalasia. For instance, a study of 42 patients who were
randomized to botulinum toxin or graded PD with 30 and 35 mm
Rigiﬂex balloons reported success of 70% for PD and 32% for
botulinum toxin injection at 12 months (89). A recent Cochrane
database review of 7 studies involving 178 patients found no
signiﬁcant diﬀerence in remission between PD or botulinum
toxin within 4 weeks of the initial intervention (90). Three studies
included in the review had 12-month data with remission in 55 of
75 PD patients compared with 27 of 72 botulinum toxin–treated
patients (relative risk of 1.88, 95% CI: 1.35–2.61). These results
provide strong evidence that PD is more eﬀective than botulinum
toxin in the long term for patients with achalasia. Therefore, we
recommend PD is superior to botulinum toxin injection in longterm relief of symptoms and physiologic parameters in patients
with achalasia.
PD vs LHM. PD and LHM are both excellent treatment options in
patients with achalasia (1,32). They both demand that the
patients’ comorbidities (not age) are permissive for such interventions. Several observational studies have shown success rates
ranging from 80% to 95% for PD and similar rates of more than
80% success reported for LHM (55,91–105). A European randomized controlled trial comparing the 2 interventions in 201
patients with achalasia showed similar eﬃcacy at 2 years (86% vs
90%, P 5 0.3) and 5 years (84% and 82%, P 5 0.9) for PD and
LHM, respectively (54,106). In addition, long-term–related
quality-of-life outcomes among those undergoing PD or LHM
were shown to be similar at 5.7 years after therapy among patients
with achalasia (107). A randomized multicenter Canadian study
recently showed that there was no signiﬁcant diﬀerence in
achalasia-speciﬁc quality of life between the 2 treatment strategies
assessed at 5 years (104).
Recommendation
14. We recommend that PD or LHM are both effective and
equivalent short- and long-term procedures for patients with
achalasia who are candidates to undergo definitive therapy.

PD vs POEM. The only randomized controlled trial comparing
POEM and PD was recently published by Ponds et al. (79) and
evaluated 133 adults with treatment-naı̈ve achalasia undergoing
treatment at 6 centers. This is the ﬁrst RCT to evaluate POEM as
a ﬁrst-line treatment for achalasia. After 2 years of follow-up, the
success rate (as deﬁned by ES # 3 and without serious adverse
event) was 92% after POEM compared with 54% after PD (P ,
0.001). There was 1 perforation after PD (rate 1.5%), and no
serious adverse events with POEM.
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These results are incongruous with the ﬁndings of the RCT
published in 2015 comparing long-term outcomes of PD vs LHM
that showed greater treatment success with PD than depicted in
the Ponds study (54). This is because of diﬀerences in the study
design. The study by Ponds et al. limited PD to 1 or 2 dilations
with 30- or 35-mm balloons, with the second dilation permitted if
the ES was $ 3 or if manometry noted an integrated relaxation
pressure .10 mm Hg. Previous studies showing success rates of
PD of 85%–90% after follow-up of 2–5 years permitted dilation
sequentially from 30- to 40-mm balloon sizes until suﬃcient
symptom response was attained. The Ponds study reported a post
hoc analysis with ﬁndings of a 76% PD success rate if the 14
patients who did undergo an additional PD to 40 mm were
included.
A 2017 retrospective study at one center in China included 32
patients who underwent POEM and 40 who underwent PD (20).
On the short-term follow-up, similar improvements were noted
in manometry and esophagram parameters. Patients were followed for up to 36 months. For PD, the success rate at 3 months
was 95% and at 36 months was 60%. For POEM, the success rate
at 3 months was 96% and at 36 months was 93%. (P 5 0.013, logrank test). Based on subgroup analysis, the success rate was higher
with POEM compared with PD for all 3 manometric subtypes of
achalasia; however, this was only statistically signiﬁcant for
patients with type III achalasia. POEM required signiﬁcantly
longer operative time and hospitalization (P , 0.001) and 4
patients undergoing POEM experienced subcutaneous emphysema. A 2016 retrospective chart review of 200 patients with
achalasia at the Cleveland Clinic found that at 2 months posttreatment, when the eﬃcacy of 3 treatments (POEM, PD, and
LHM) were compared for improvement of esophagram or
esophageal manometry parameters, there was no signiﬁcant difference in eﬃcacy among the 3 treatment options (P .
0.05) (108).

(botulinum toxin) for achalasia, outcomes of 7,855 patients with
achalasia from 105 studies were analyzed (48). Studies using
open and minimally invasive myotomy were included. Authors
demonstrated that laparoscopic myotomy combined with an
antireﬂux procedure provided symptom relief in 90.3% of
patients (77%–100%) with a low complication rate (6.3%).
Therefore, we recommend LHM over botulinum toxin injection
in patients with achalasia ﬁt for surgery.
LHM vs POEM. One randomized controlled trial was recently
published comparing POEM with surgical myotomy showing
noninferiority of POEM to LHM (111). In this study, the authors
randomly assigned patients with achalasia to either POEM (112
patients) or LHM plus Dor fundoplication (109 patients). Clinical
success at 2 years after intervention was 83% for POEM and 82%
for LHM. A 2018 systematic review and meta-analysis compared
outcomes among 1,958 patients undergoing POEM and 5,834
patients undergoing surgical myotomy and found that at 12
months after treatment, predicted probabilities for improvement
in dysphagia were 93.5% for POEM and 91.0% for surgical
myotomy (P 5 0.01), and at 24 months after treatment were
92.7% for POEM and 90.0% for LHM (P 5 0.01) (81). A 2017
systematic review and meta-analysis found a signiﬁcantly higher
short-term clinical treatment failure rate for surgical myotomy
(OR 9.82; 95% CI, 2.06–46.80, P , 0.01) (112). No signiﬁcant
diﬀerence was found in operative time, complication rate, or
length of hospital stay between the 2 treatment modalities. There
are several nonrandomized studies that have compared POEM
and surgical myotomy (113–116). These studies illustrate similar
outcomes to somewhat of an advantage in eﬃcacy for POEM over
surgical myotomy; in some studies, however, metrics assessed and
duration of treatment response measured vary. Long-term, randomized studies are needed to compare these treatment
modalities.
Recommendation

Recommendation
15. We recommend that POEM or PD result in comparable
symptomatic improvement in patients with types I or II achalasia.

The choice of treatment modality depends on institutional
strength and patient preference.
LHM vs botulinum toxin injection. Zaninnoto et al. (109)
published a randomized controlled trial directly comparing
surgical myotomy with sequential botulinum toxin injections
spaced 1 month apart. A dose of 8 to 100 U of botulinum toxin
was used for treatment. Eighty patients were involved in the
study: 40 received botulinum toxin and 40 underwent laparoscopic myotomy. Six months after treatment, symptom improvement was better for the surgical myotomy group
compared with patients treated by botulinum toxin (82%, 95%
CI: 76%–89% vs 66%, 95% CI: 57%–75%, P # 0.05). Symptoms
recurred in 65% of patients treated with botulinum toxin; the
probability of being symptom free at 2 years was 87.5% for
surgical myotomy and 34% for botulinum toxin. Economic
analysis published for a subset of the patients involved in this
trial showed that the initial cost of botulinum toxin was lower
but when treatment eﬀectiveness at 2 years was considered, the
cost savings associated with botulinum toxin dissipated (110).
In a systematic review on surgical vs endoscopic therapy
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16. We recommend that POEM and LHM result in comparable
symptomatic improvement in patients with achalasia.

POST-THERAPY ASSESSMENT
Treatment failure is typically determined by the recurrence of
symptoms typically measured by the symptom score using the ES;
however, this approach has been questioned in the era of patientreported outcome (PRO) development, and the ﬁndings that
bolus retention post-treatment has some degree of discordance
with the ES (117,118). The cause for continued or recurrent
symptoms in patients with achalasia after deﬁnitive therapy may
be related to incomplete disruption of the LES (myotomy and
dilation), anatomical distortion related to dilatation, tortuosity,
diverticulum formation, GERD, and presence of spastic contractions (119).
Eckardt score

The ES is a simple metric designed to follow outcomes after
achalasia intervention and currently is the standard metric used
in almost all treatment trials (91,106). The widespread utilization
of this tool was based on expert opinion, and over the past decade,
the ES has been preferred over the Vantrappen classiﬁcation and
the Modiﬁed Achalasia Dysphagia Score (120,121). The score
focuses on the 3 main symptoms associated with achalasia—
dysphagia, regurgitation, and chest pain—and also assesses
VOLUME 115 | SEPTEMBER 2020 www.amjgastro.com
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Figure 7. Timed barium swallow (a) before and (b) after pneumatic dilation showing retention of barium in the former and complete emptying
posteffective therapy.

weight loss as a marker of the ability for the patient to maintain
nutrition. Each of the 4 components are equally weighted and
scored from 0 to 3 for a cumulative range of 0–12, and a threshold
value of greater than 3 is considered to be a suboptimal outcome
(122). Most treatment studies show that the ES will improve after
intervention, and higher scores after intervention are associated
with more symptoms and the likelihood to proceed with repeat
intervention. Unfortunately, the ES was developed before the
deﬁned criteria for a PRO were developed by the FDA that supported a 3-step procedure to adequately validate a PRO for
treatment trials as follows: (i) initial patient interviews/focus
groups to generate scale items, (ii) administering the scale to
a large and representative sample of patients, and (iii) reviewing
the scale items via structured cognitive interviews with an additional small cohort of target patients. Recently, Taft et al. (123)
systematically assessed the factor structure, reliability, and construct validity of the ES and concluded that this score performed at
a marginal level for reliability and validity and that most of the
score could be explained by the dysphagia component alone. This
study also suggested that the chest pain and weight loss component
were decreasing the performance of the ES. Based on these results,
it seems that the ES alone is not suﬃcient to follow treatment
success and deﬁne failure. Thus, assessment of treatment failure
should be revisited and may require development of a new PRO.
High-resolution manometry

Although the symptom type will likely guide clinical judgement, it
may be diﬃcult to determine which of these causes are aﬀecting
the patient, and thus, further diagnostic testing is warranted
outside of instances where the patient has heartburn and a PPI
trial is attempted. High-resolution manometry can assess the
completeness of myotomy and also determine whether spastic
contractions are present after treatment; however, it is unable to
determine bolus retention accurately, assess the contribution of
GERD, and the procedure may be diﬃcult because of obstruction
and abnormal anatomy.
© 2020 by The American College of Gastroenterology

Timed barium esophagram

Timed barium esophagram (TBE) (Figure 7) can determine
whether there is bolus retention, and it can be enhanced with
a barium tablet to determine whether retention is related to
obstruction at the EGJ or potentially distorted anatomy. TBE is
an important tool in the diagnosis of achalasia and post-therapy
assessment of treatment success (116,117). Before therapy,
most patients have retained barium at 1-, 2-, and 5-minutes
after the ingestion of a large barium bolus (Figure 7a) which
after successful intervention TBE is expected to show complete
esophageal emptying at 1-minute post-ingestion (Figure 7b).
Overall, there are no studies that compare HRM with TBE head
to head in assessing treatment failures in achalasia in a random
controlled design. Most studies are blinded comparator studies
assessing the predictive value of HRM or new impedance and
FLIP measures vs TBE using the ES as the outcome of interest
(29,124). These studies have suggested that barium esophagram
after intervention is a useful tool to assess outcome and requirement for therapy (117,125,126); however, there are also
other studies that argue against this predictive value (127,128).
The data are poor regarding HRM as a predictive tool in
assessing treatment failure and prognostic requirements of
repeat intervention.

Recommendation
17. In conclusion, we recommend that ES or HRM alone not be used
to define treatment failure. We recommend using TBE as the
first-line test in evaluating continued or recurrent symptoms
after definitive therapy for achalasia.

Patients with recurrent symptoms should be evaluated with
objective testing, and patients with improvement in symptoms
and continued evidence of retention (barium column . 5 cm at 5
minutes) should be followed closely and potentially oﬀered
treatment if retention worsens or dilatation increases.
The American Journal of GASTROENTEROLOGY
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MANAGEMENT OF FAILED THERAPY OR
RECURRENT DISEASE
PD after initial LHM or POEM

The failure rate for Heller myotomy and POEM over 1–3 years
can be anywhere from 5% to 30% and higher when follow-up is
extended to 10 years and beyond. The mechanism for failure of
myotomy during Heller myotomy and POEM can be related to an
incomplete myotomy, scarring, and other factors related to anatomical distortion. Post-fundoplication issues may arise with
Heller myotomy when an antireﬂux surgery is added to the operation, and this can be related to a tight wrap or herniation. PD is
an attractive treatment for myotomy failures because it spares the
patient another more invasive procedure and can address an incomplete myotomy, scarring, and a tight fundoplication.
Whether this approach is superior or equal to redo myotomy with
either a redo-Heller myotomy or a redo-POEM is unclear because
there are no randomized or controlled studies assessing these
diﬀerent approaches in patients with myotomy failure. In patients
who have failed deﬁnitive therapy with LHM or POEM who
continue to be candidates for repeat intervention, all 3 options of
PD, LHM, and POEM are reasonable approaches. Given previous
interventions with LHM or POEM, the question of safety of PD in
this group is often raised. Based on retrospective observational
studies (129–133) and 1 systematic review (134), PD seems to be
safe and eﬀective. In the systematic review, 87 patients post failed
LHM underwent repeat treatment with PD. The mean number of
pneumatic dilations performed in this group was 2.5 (range 1–3)
with mean interval between dilations of 26 months (range:
0–144). The success rate with PD in this group was 89%, and
reported complications related with PD was extremely low. Thus,
PD could be an eﬀective therapy in those with failed LHM.
Reports on PD post-POEM are scarce, but based on retrospective
observational studies (135,136), PD seems to be safe if patients fail
POEM as the initial deﬁnitive therapy. Future larger scale data are
needed in this group, but given the long-term experience for those
who failed LHM, we expect that PD would continue to be a robust
option in this diﬃcult group of patients.
Recommendation
18. We recommend that PD is an appropriate and safe treatment
option for patients with achalasia postinitial surgical myotomy or
POEM in need of retreatment.

LHM after PD or POEM

Many patients with refractory achalasia or end-stage achalasia
deﬁned by barium esophagram features of severe dilatation (width
. 6 cm) and complicated anatomical distortion (sink-trap) have
severe symptoms and life-threatening complications, and thus,
action must be taken to avoid aspiration, malnutrition, and death
(85). Unfortunately, esophagectomy is associated with a high rate
of complications and a real risk of death (84,137). In addition,
quality of life after esophagectomy is diminished, and thus, this
approach should be considered a last resort, and most patients and
physicians would prefer an attempt at more conservative treatment. For patients who have failed PD and POEM, it may still be
reasonable to attempt Heller myotomy before referral for esophagectomy based on a case series where patients with severe endstage disease may respond to surgery (135,138–140). One must
realize that the success rate is still much lower than in patients with
more favorable anatomy and no previous deﬁnitive therapy. A
The American Journal of GASTROENTEROLOGY

thorough workup comprising an assessment of anatomy with
barium esophagram, upper endoscopy to assess esophagitis and
stricture, and potentially manometry or FLIP to assess LES function may provide evidence that targeted therapy at the LES may be
eﬀective. Patients with severe anatomy, signiﬁcant bolus retention,
and evidence of a complete myotomy could be referred for
esophagectomy, whereas patients with evidence of incomplete
myotomy may be oﬀered Heller myotomy. In the end, this decision
is extremely diﬃcult, and the approach will require a comprehensive evaluation and an informed discussion focused on the risks
and beneﬁts. Patients who require esophagectomy should be referred to high-volume referral centers because outcomes are directly related to volume and expertise.
Recommendation
19. We recommend that Heller myotomy be considered before
esophagectomy in patients who have failed PD and POEM if the
anatomy is conducive and there is evidence of incomplete
myotomy.

This recommendation is based primarily on the morbidity and
mortality of esophagectomy and is only supported by small case
series in heterogeneous patient populations.
POEM after PD or LHM

There are limited data available regarding how to treat patients
with recurrent symptoms of achalasia who have previously
undergone PD or LHM. Tyberg and colleagues published the
results of a prospective registry of patients from 13 centers, of
which 51 patients had previously undergone LHM and subsequently underwent POEM (141). Mean time between LHM
and POEM was 9.5 years (range 2 months–56 years). Ninetyfour percent of these patients were reported to have achieved
clinical success as deﬁned by an ES of #3 on the 12-month
follow-up, with a mean change of ES of 6.25. Seven of these
patients had adverse events with 2 with mediastinitis treated
conservatively and 6 with a periprocedural mucosal defect
treated endoscopically. This study showed that POEM as salvage therapy for recurrent symptoms after previous LHM has
been shown to have good short-term eﬃcacy. A retrospective
cohort study published in 2017 incorporated 90 patients with
achalasia who had previously undergone Heller myotomy
compared to 90 patients with achalasia who had not undergone
Heller myotomy (142). Median follow-up time was 8.5 months.
The deﬁnition of clinical response was a decrease in ES to #3.
The authors found that a signiﬁcantly lower proportion of
patients in the Heller myotomy group had a clinical response to
subsequent POEM (81%) than those who had not previously
undergone LHM (94%; P 5 0.01). No signiﬁcant diﬀerence was
noted regarding the rate of adverse events or symptomatic
reﬂux/reﬂux esophagitis between the 2 groups. A 2018 study
collected data regarding patients with achalasia who underwent
treatment at one center (143). Forty-six patients had undergone
previous LHM and later underwent POEM as salvage therapy.
Among these patients, no clinically signiﬁcant adverse events
took place. Clinical success (deﬁned by ES #3 and no additional
treatment needed) was 95.7% at a median follow-up of 28
months. A study of 21 patients after failed PD showed signiﬁcant
improvement in barium height, ES, and LES pressure after
POEM (144). In addition, a study of 22 patients with previously
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Figure 8. Diagnostic and treatment algorithm for patients with suspected achalasia. FLIP, functional lumen imaging probe; GERD, gastroesophageal reflux
disease; HRM, high resolution manometry; PPI, proton pump inhibitor.

failed endoscopic dilations showed signiﬁcant symptom and
objective improvements in esophageal parameters after
POEM (145).
Recommendation
20. We recommend that POEM is a safe option in patients with
achalasia who have previously undergone PD or LHM.

Endoscopic surveillance for cancer

The risk of esophageal squamous cell carcinoma is signiﬁcantly
increased in achalasia, and the estimated incidence rate is approximately 1 cancer per 300 patient years. This represents
a hazard ratio of 28 for developing esophageal squamous cell
carcinoma (146). A recent population-based case control study
assessed 7,487 patients in the United Kingdom diagnosed with
and receiving a treatment for achalasia between 2000 and 2012
and found that 1.3% of patients developed esophageal cancer
(either squamous cell carcinoma or adenocarcinoma) during that
time, with an incidence of esophageal cancer of 205 cases per
100,000 patient years at risk (147). This risk was associated with
increasing patient age and need for reintervention after primary
achalasia treatment. A 2017 systematic review and meta-analysis
reported a higher incidence of 312.4 cases per 100,000 patient
years at risk for squamous cell carcinoma and 21.23 cases per
© 2020 by The American College of Gastroenterology

100,000 patient years at risk for adenocarcinoma (148). There is
evidence that the risk of esophageal adenocarcinoma is also increased in achalasia; however, this is substantially lower than the
risk for squamous cell carcinoma. The presumed mechanism for
esophageal malignancy in achalasia is because of poor esophageal
emptying, with resultant stasis and inﬂammation leading to
dysplasia and the development of esophageal carcinoma. Despite
these risks, there are limited data to support routine screening for
cancer in patients with achalasia. The overall number of cancers
remains low, and estimates have suggested that over 400 endoscopies would be required to detect one cancer (149). These
numbers are further tempered by the fact that the survival of these
patients is poor, once the diagnosis is made (146). Thus, the most
recent American Society of Gastrointestinal Endoscopy guidelines report that surveillance strategies have failed to demonstrate
improved survival and cannot be recommended based on current
evidence (150).
However, there may be additional beneﬁts to surveillance beyond the cancer risk that may make endoscopic surveillance reasonable. For instance, patients with achalasia are still at risk of
progression to megaesophagus, and following symptoms may not
be suﬃcient to determine whether patients may be at risk for disease progression. Given these issues and the lack of a good predictive biomarker, many experts are in favor of some form of
endoscopic or radiographic surveillance in patients with achalasia
The American Journal of GASTROENTEROLOGY
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2.

at an interval of every 3 years if the disease has been present for
more than 10–15 years (151). However, further studies are required
to determine whether surveillance strategies with deﬁned intervals
or new endoscopic techniques will improve overall outcomes.

4.

Recommendation

5.

21. We recommend against routine endoscopic surveillance for
esophageal carcinoma in patients with achalasia.

3.

6.
7.

TREATMENT ALGORITHM
A reasonable tailored treatment algorithm for patients with achalasia and no previous therapy is outlined in Figure 8. Symptomatic
patients with suspected achalasia should undergo upper endoscopy
to ensure no other pathology and to rule out pseudoachalasia.
HRM and timed barium swallow should be used to conﬁrm the
diagnosis. The choice between the therapeutic modalities depends
on manometric subtypes of achalasia, patient preference, and institutional expertise. PD, HM, and POEM are good choices in those
with types I and II achalasia. PD should be performed in a graded
fashion starting with the smallest balloon (3.0 cm) except in
younger men (less than age 45 years) who may beneﬁt with the
initial balloon size of 3.5 cm or surgical myotomy. In patients
unresponsive to PD, surgical myotomy should be performed. In
patients with type III achalasia tailored HM or POEM may be used.
If patients are unﬁt to undergo deﬁnitive therapy because of
comorbidities, then therapy with botulinum toxin and smooth
muscle relaxants should be oﬀered. To maximize patient outcomes,
all deﬁnitive therapies should be oﬀered in centers of excellence
with adequate volume and expertise. Postintervention patients
should be followed for symptom recurrence and complications
from GERD. TBE and endoscopy can be complementary in
assessing for recurrent disease vs reﬂux-related inﬂammation or
stricturing. Repeat PD, HM, or POEM may be performed in those
with recurrent disease and acid-suppressive therapy should be
oﬀered to those with GERD-induced symptoms. Esophagectomy
may be needed in those with a dilated esophagus (larger than 8 cm)
with poor response to an initial myotomy.
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