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Epidemiology
Most studies that evaluate the epidemiology
of achalasia are retrospective. Studies on
the incidence and prevalence of achalasia come mostly
from the United Kingdom, but there have been also
studies of diverse populations such as Northern Europe,
Israel, New Zealand, the United States, and Zimbabwe.!->
These studies indicate that the incidence is approxi-
mately 1 in 100,000 individuals annually and the preva-
lence is 10 in 100,000. There is no gender predominance
and the disease can occur at any age, although diagnosis
before the second decade is rare® and the incidence in-
creases with age, with the highest incidence in the sev-
enth decade” and a second smaller peak of incidence at
20-40 years of age.

Pathophysiology

Normally, a food bolus introduced to the esoph-
agus is moved to the stomach via a coordinated peristal-
tic wave and relaxation of the lower esophageal sphincter
(LES) that depends on both excitatory and inhibitory
input from the enteric neural plexus and extrinsic inner-
vation of the vagus nerve. Achalasia results from a dis-
ruption of these normal functions.

Using histologic analysis of myotomy and esophagec-
tomy specimens from patients with primary achalasia, it
has been demonstrated that the dysfunction results from
degeneration of ganglion cells in the myenteric plexus of
the esophageal body and the LES.° Immunohistochemi-
cal techniques reveal that the loss of ganglion cells is
often accompanied by inflammatory infiltrates with lym-
phocytes that has led to the notion that the etiology is
either autoimmune, viral immune, or neurodegenera-
tive.10

The triggering event that leads to ganglion cell degen-
eration in achalasia is unclear. Some investigators have
suggested a genetic predisposition as shown by associa-
tions with class II human leukocyte antigen DQw1!! or
specific human leukocyte antigen (HLA) classes, myen-
teric antiplexus antibodies with specific HLA genotypes,!2
and gender-specific polymorphism associated with
women with achalasia.!®> An abnormal vasoactive intesti-

nal peptide receptor 1 gene was found in older patients
with achalasia.!*

Molecular mimicry has been invoked through an ini-
tial virally mediated injury, as is the case with measles,
herpes virus, varicella zoster, poliovirus, and human pap-
illoma virus. The most compelling evidence that achala-
sia is an immune-mediated response to a virus in a
genetically susceptible population comes from Facco et
al, who produced clonal cytotoxic T cells removed from
the gastroesophageal junction of patients with achalasia
in response to herpes simplex virus-1. Thus, herpes sim-
plex virus-1 infection could cause a myenteric plexitis and
self-mediated neuronal destruction in genetically suscep-
tible patients.!®> However, polymerase chain reaction as-
says of achalasia specimens have not shown viral prod-
ucts in esophageal tissue and no study has clearly
established a causal link between achalasia and viral in-
fection.

There has been’ work regarding achalasia as an auto-
immune phenomenon. A recent case-control study eval-
uated the serum of 70 patients with primary achalasia
and found a higher prevalence of neural autoantibodies
in patient than controls.!® One recent study suggests that
a loss of esophageal interstitial cells of Cajal may con-
tribute to the disease.!” Antineuronal antibodies (anti-
Hu) may be associated with achalasia but only in the
presence of malignancy. Muscarinic antibodies have been
found in patients with primary achalasia but are more
commonly found in Chagas disease.!® Unfortunately, no
single antibody type can be demonstrated reliably in
achalasia patients.

The result of esophageal plexopathy is disruption of
normal peristalsis and relatively greater loss of nitric
oxide in the LES. Why nitric oxide is selectively targeted
is unclear. Regardless, with loss of this major inhibitory
neurotransmitter, the LES develops hypertonicity and
incomplete relaxation of tone with swallowing.

In some cases, achalasia is due to a known cause. For
example, there is an autosomal recessive syndrome linked
to a mutation on chromosome 12q13 known as “All-
grove’s syndrome” or the “4A syndrome” that involves
achalasia, alacrima, autonomic disturbance, and cortico-
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tropin (ACTH) insensitivity. Achalasia can be caused by
infiltration of the esophagus and LES in amyloidosis or
owing to extrinsic compression of the gastroesophageal
junction, as may occur with tight fundoplication during
antireflux procedures!® or laparoscopic adjustable gastric
banding.?? Achalasia is known to occur after infection by
Trypanosoma cruzi, also known as Chagas disease. Pa-
tients with this infection often have other features of
diffuse enteric myenteric destruction, including megaco-
lon, heart disease, and neurologic disorders, although the
phenotypic manifestations are linked to geographic vari-
ation in endemic countries.

The most common cause of secondary achalasia is
malignancy through one of several mechanisms. Tumors
that infiltrate the gastroesophageal junction may cause
an achalasia-like picture from extrinsic pressure or direct
tumor invasion of the myenteric plexus. This is most
commonly described with adenocarcinoma of the gastro-
esophageal junction or proximal stomach, but may occur
with pancreatic, breast, lung, or hepatocellular cancers.
Cancer, most commonly small cell lung cancer, may pro-
duce achalasia through a paraneoplastic effect by secre-
tion of an antineuronal antibody.

Clinical Presentation

Most patients with achalasia present with esoph-
ageal dysphagia (present in up to 90% of patients), often
for both solids and liquids, a distinction from anatomic
disorders of the esophagus. Other common symptoms
include chest pain, heartburn, regurgitation, and weight
loss, all of which occur in up to 60% of patients. Patients
with achalasia may also present with more subtle symp-
toms owing to accommodation. These symptoms might
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include slow eating, stereotactic movements with eating,
and avoidance of social functions that involve meals.
With these self-taught accommodating techniques, the
onset of symptoms in patients can be slow in progression
and many patients experience symptoms for years before
coming to medical attention.?! Patients with achalasia
may also present with heartburn owing to bacterial fer-
mentation, and thus acidification, of food products
within the esophagus. As a result, reflux symptoms un-
responsive to reflux therapy may suggest achalasia.

Diagnosis

Patients who have a history that suggests achala-
sia commonly require at least 2, and sometimes 3, mo-
dalities for diagnosis.?? Barium esophagram is often the
first study performed for patients with dysphagia. In
patients with achalasia with severe symptoms, there is
typically a dilated esophagus, absence of peristalsis, and
narrowing of the distal esophagus in a typical “bird’s
beak” appearance but the radiographic appearance of
achalasia can be variable (Figure 1). The number and
severity of findings on esophagram often do not correlate
with the degree of symptoms a patient with achalasia has,
but at least 1 of these features is present in virtually all
cases of achalasia.?® This study alone may be diagnostic,
particularly in advanced cases.

Endoscopic evaluation of the esophagus and stomach
is recommended in every patient with achalasia to ensure
that there is not a malignancy causing the disease or
esophageal squamous cell carcinoma complicating acha-
lasia. At endoscopy, a dilated esophagus with a tight LES
that “pops” open with gentle pressure is often observed,
as is retained food and saliva. However, a normal esopha-

Figure 1. Barium esophagrams on achalasia patients
demonstrating a dilated esophagus and tapering of the
distal esophagus with the classic “bird’s beak” (4), dif-
fuse narrowing of the esophagus with a spastic appear-
ance often seen in “vigorous” achalasia and a large epi-
phrenic diverticulum (B), and a dilated and tortuous
esophagus with early “sigmoidization” of the esophagus
(because of its visual similarity to the sigmoid colon on
barium enema) observed in long standing achalasia ac-
companied by multiple pulsion diverticuli (C).



Figure 2. High-resolution esophageal manometry with
impedance on an achalasia patient revealing aperistalsis
and incomplete bolus transit demonstrated by imped-

ance (A), isobaric simultaneous contractions (B), and a _.--._./--_.__..-—-— 5
hypertensive and poorly relaxing LES (C). T (3 =

gogastroduodenoscopy should not dissuade a clinician
from making the diagnosis because up to 40% of patients
with achalasia will have a normal endoscopy.?*

Esophageal manometry is considered the gold stan-
dard diagnostic modality for achalasia. Manometrically,
classic achalasia is defined by absence of peristalsis in the
esophageal body, a hypertensive LES (resting pressure
>45 mm Hg) and a poorly relaxing LES, with a residual
pressure >8 mm Hg. However, it is well understood that
as many as 50% of patients that are given the clinical
diagnosis of achalasia do not have a hypertensive LES >
although the diagnosis does require aperistalsis and a
poorly relaxing LES.2627

High-resolution manometry and multichannel intralu-
minal impedance with manometry have been applied to
achalasia (Figure 2). Using high-resolution manometry,
achalasia has been divided into 3 subtypes based on the
function of the esophageal body with the notion that
different subtypes may respond to treatment in a variable
fashion. Type I (classic achalasia has no distal esophageal
pressurization >30 mm Hg); type II (achalasia with
esophageal compression) has =2 test swallows associated

with an esophageal pressurization >30 mm Hg, and type
III (spastic achalasia) patients have =2 spastic contrac-
tions with or without a period of compartmentalized
pressurization. These investigators used logistic regres-
sion and found that type II achalasia patients were more
likely to have good symptom response and less likely to
require multiple treatments than the other 2 groups.

With reevaluation of the manometric criteria for acha-
lasia, some diseases may commonly be called achalasia
variants.”® For example, diffuse esophageal spasm, which
may be defined manometrically by a hypertensive LES
and some simultaneous contractions, may progress to
achalasia. Indeed, some patients with insufficient mano-
metric criteria undergo classic barium esophagograms
for achalasia. As a result, diagnosis of achalasia often
becomes a compilation of compatible clinical and objec-
tive criteria rather than reliance on a single test.

Treatment

Therapy of achalasia focuses on relaxation or me-
chanical disruption of the LES. Achalasia is rare so there
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are few randomized, controlled clinical trials that can
define the optimal strategy. The safety, effectiveness, and
durability of current treatment options vary widely.

Medications

A number of medications have been used in acha-
lasia including nitrates,* calcium channel blockers,3® and
nitric oxide donors (sildenafil)®' in an attempt to either
facilitate LES relaxation and/or augment esophageal
peristalsis. Unfortunately, adverse side effects and a gen-
eral lack of efficacy have precluded common use of these
medications for achalasia.

Endoscopic Treatments

Endoscopic botulinum toxin injection (EBTI) into
the LES inhibits the release of acetylcholine from nerve
endings thereby relaxing muscles. The injection of botu-
linum toxin into the LES is an appealing strategy; it is
safe, easy to perform, inexpensive, and effective.323% A
variety of studies have looked at the efficacy and dura-
bility of botulinum toxin injection and have found excel-
lent short-term symptomatic improvement, although re-
peat injections are commonly required.>* The long-term
safety and efficacy are less certain.3»3% There is some
evidence that injection of botulinum toxin into the LES
is associated with increased difficulty of performing
esophagomyotomy at a later date.3® For this reason, many
clinicians reserve the use of botulinum toxin for patients
who are of extreme advanced age or who have severe
comorbidities that preclude treatment with pneumatic
balloon dilation or esophagomyotomy because of their
associated risks.

Dilation of the LES in patients with achalasia should
be aimed at fracturing the muscularis propria. Bougien-
age or standard balloon dilation are typically ineffective
in achalasia, but pneumatic balloon dilation with a rigid
balloon across the LES has been shown to be effective
and inexpensive3”38 It is typically performed using a
guidewire and fluoroscopy to position the balloon across
the LES. Recently, investigators have performed pneu-
matic dilation using direct visualization rather than flu-
oroscopy to limit radiation exposure and to improve
clinical remission and complications. Although this en-
doscopically guided dilation is as effective as the tradi-
tional fluoroscopically guided technique, it did not have
fewer complications or better response rates.>® The draw-
backs of pneumatic dilation are that there is an esopha-
geal perforation rate between 2% and 6% (depending on
the series and technique)* and lack of durability com-
pared with operative treatment in most studies.*! Al-
though patients who sustain perforation may have effec-
tive completion myotomy emergently, experience with
emergent laparoscopic repair is preliminary*? and often
necessitates open laparotomy.
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Some investigators debate the role of injection of bot-
ulinum toxin injection versus pneumatic dilation. A re-
cent Cochrane Review that included 6 randomized, con-
trolled trials with 178 patients evaluated symptom
recurrence after esophageal dilation versus endoscopic
botulinum toxin injection at 1, 6, and 12 months after
treatment. Thirty percent of patients undergoing dilation
experienced symptom recurrence and treatment failure at
12 months versus 74% of patients who received EBTL.#

Furthermore, a systematic review and meta-analysis of
105 articles that reported on 7855 patients with achalasia
who underwent endoscopic treatment with esophageal
dilation or EBTI showed that symptom relief was better
for dilation than for EBTI and the necessity of further
procedures was reduced.*

The role of pneumatic dilation in comparison to sur-
gery is less clear. There has been a single randomized
prospective trial examining esophagomyotomy versus
pneumatic dilation.* This study showed equivalent re-
sults regarding effectiveness at relieving symptoms ini-
tially, but at follow-up showed that patients who had
esophagomyotomy had fewer recurrent symptoms than
those who had pneumatic dilation. Some studies suggest
that pneumatic dilation may achieve long-term relief of
symptoms,*® particularly in patients >50 or 60 years old
or when compared retrospectively with myotomy and,
consequently, should be offered as a treatment to pa-
tients with achalasia.

Surgery

Esophagomyotomy or Heller myotomy divides
LES from serosa to mucosa, thereby completely disrupt-
ing the muscular layers. A longitudinal incision is initi-
ated on the gastric side approximately 2 cm distal to the
gastroesophageal junction and extended proximally 7 cm
above the junction. Over the past 20 years, this procedure
has been performed safely and successfully laparoscopi-
cally**® and more recently with the assistance of com-
puter guidance and a robotic arm.* Long-term studies
show that surgical myotomy may result in symptomatic
relief in 80% to 85% of patients when followed for 10
years.>%>! There is mounting evidence, however, that the
learning curve, particularly when performed laparoscopi-
cally, is steep, requiring >200 procedures. This has been
shown to lead to fewer complications and a shorter
duration of hospitalization.>?

Heller myotomy is not effective in every case, and some
patients require reoperation or esophagectomy. The best
predictor of patients who will require additional inter-
vention after Heller myotomy is esophageal dilation of
>6 cm in diameter before surgery, a condition known as
megaesophagus. Patients who have severe dilation of the
esophagus have a higher rate of reoperation with esoph-
agectomy, although the majority of these patients



(>90%) do not require esophagectomy.>>* Most experts
advocate that patients with megaesophagus be treated
with Heller myotomy initially.

Nearly 50% of patients who have a modified Heller
myotomy progress to develop gastroesophageal reflux
disease,> with some developing erosive esophagitis, stric-
ture, and Barrett’s esophagus. This has led to the com-
mon practice of coupling the modified Heller myotomy
with a fundoplication in most centers. Initially, a
“floppy” Nissen fundoplication was used, but more re-
cently there has been widespread adoption of the Dor (or
anterior) fundoplication. Investigators have compared
the 2 in reference to dysphagia and control of gastro-
esophageal reflux and have found that the Dor fundopli-
cation is associated with good long-term control of gas-
troesophageal reflux and less dysphagia than a Nissen
fundoplication.>® Furthermore, a prospective, random-
ized clinical trial of myotomy with and without Dor
fundoplication showed that patients with the Dor pro-
cedure had much less gastroesophageal reflux assessed by
24-hour esophageal pH testing than those without the
fundoplication (9% vs 48%). Despite the theoretical con-
cerns, dysphagia was not a long-term complication in
either group.’”

New Treatments

The utility of self-expanding, 30-mm metallic
stents for achalasia has been prospectively evaluated in
75 patients with achalasia at a single center over a 13-year
period. The clinical success rate after 10 years of fol-
low-up after the stent was removed was high (83%). There
were no perforations or mortality associated with the
treatment, but stent migration occurred in 5% of pa-
tients, reflux in 20% and chest pain in 38.7%.%®

Several centers are developing esophagomyotomy that
is performed via the intestinal lumen. Pasricha et al
reported a submucosal esophagomyotomy successfully
performed on porcine models endoscopically.>® Recently,
=2 groups of investigators have performed peroral endo-
scopic myotomy. One group published its experience in 17
patients, all of whom had good clinical response with no
significant complications in short-term follow-up.5%¢!

Treatment Recommendations

The appropriate treatment for any given patient
with achalasia depends on their willingness to undergo
invasive procedures and on their physical ability to en-
dure them. The perforation rate for endoscopic pneu-
matic dilation with a rigid balloon is approximately 2%. A
systematic review of the results of 3086 patients who
underwent a laparoscopic myotomy found that compli-
cations were reported in 6% and death in 0.1%.** When
comparing the overall complication rates of laparoscopic
myotomy with dilation, differences are likely related to
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the more invasive nature of the laparoscopic procedure,
but differences in baseline patient characteristics and
severity of the disease may have an impact on the results
of each method reported.

A decision analysis model has been pursued for the
treatment of achalasia. They evaluated 4 strategies: (1)
Laparoscopic Heller myotomy and partial fundoplica-
tion, (2) pneumatic dilation, (3) botulinum toxin injec-
tion, and (4) thoracoscopic Heller myotomy. Based on
complications, need for repeated procedures, and overall
treatment cost, they found that laparoscopic Heller my-
otomy with fundoplication was preferred treatment strat-
egy unless the patient’s risk of operative mortality was
>0.7%.62

These authors recommend that those patients who
meet criteria for achalasia (manometric, endoscopic, ra-
diographic) and who are good surgical candidates should
be referred to an experienced center for minimally inva-
sive modified Heller myotomy. Patients who are not good
surgical candidates and cannot accept the risk of pneu-
matic dilation can be treated with endoscopically di-
rected botulinum toxin injection or medications.

Outcomes

Patients who have had treatment for achalasia
typically have their response measured by amelioration of
their symptoms. Others suggest, however, that there
should be more objective testing for response. Manomet-
rically, an LES pressure <10 mm Hg has been shown to
be an accurate indicator of a complete myotomy.*> Rou-
tine barium esophagram has been demonstrated to have
poor positive predictive value postmyotomy;** however,
the use of timed barium study to assess esophageal emp-
tying correlates well with clinical outcome after myot-
omy.% Some authors have voiced concern that some
patients may progress to advanced stages of achalasia
with minimal symptoms until they present with a megae-
sophagus. Once this stage is reached, complete esopha-
gectomy may be required, although myotomy is at-
tempted initially. As a result, periodic timed barium
swallows may be employed in patients after treatment.5

Several studies have reported long-term outcomes.
Overall, there is no difference in life expectancy or mor-
tality in patients with treated achalasia versus the general
population.” Two decades after an esophagomyotomy
and anterior fundoplication is performed, there is even-
tual evidence of clinical deterioration after initial good
results owing primarily to an increase in acid reflux and
its associated complications.®® Symptoms may recur also
owing to either initial incomplete myotomy, regrowth of
muscle fibers, or stricturing. Finally, there is clear evi-
dence that achalasia patients (treated or untreated) are at
increased risk for esophageal squamous cell carcinoma.*
Although there is no consensus on screening we recom-
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mend an endoscopy at least once in the decade following
the diagnosis of achalasia.

Conclusion

Achalasia is a rare disorder with a possible viral-
mediated, autoimmune etiology. When it is diagnosed, it
should be treated and the best treatments available are
aimed at disrupting the LES either with endoscopic di-
lation or surgically. Further study is required to deter-
mine the cause of achalasia with identifying mechanisms
that would facilitate medical intervention. In the near
future, we anticipate increased experience with and eval-
uation of less invasive intraluminal myotomy.

Supplementary Material

The first 5 references associated with this article are
available below in print. The remaining references accom-
panying this article are available online only with the elec-
tronic version of the article. To access the remaining refer-
ences, visit the online version of Gastroenterology at www.
gastrojournal.org, and at doi:10.1053/j.gastro.2010.06.024.
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