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ABSTRACT

Achalasia is an esophageal motor disorder characterized by increased lower
esophageal sphincter (LES) pressure, diminished-to-absent peristalsis in the distal portion
of the esophagus composed of smooth muscle, and lack of a coordinated LES relaxation in
response to swallowing. These abnormalities are recognized radiographically by aperistal-
sis, esophageal dilatation, and decreased opening of the LES, with a characteristic ‘‘bird-
beak’’ appearance. The principal symptom of this disorder is dysphagia and pneumatic
dilatation is designed to alleviate or cure this symptom.
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Achalasia of the cardia is a disorder of esopha-
geal motility characterized by loss of peristalsis and
failure of relaxation of the lower esophageal sphincter
(LES) on swallowing.1

Sir Thomas Willis first described achalasia in
1674. Willis successfully treated a patient by dilating
the LES with a cork-tipped whalebone. Not until 1929
did Hurt and Rake2 first realize that the primary patho-
physiology resulting in achalasia was a failure in LES
relaxation.

Primary achalasia is the most common subtype
and is associated with loss of ganglion cells in the
esophageal myenteric plexus. These important inhibitory
neurons induce LES relaxation and coordinate proximal-
to-distal peristaltic contraction of the esophagus. LES
pressure and relaxation are regulated by excitatory (e.g.,
acetylcholine, substance P) and inhibitory (e.g., nitric
oxide, vasoactive intestinal peptide) neurotransmitters.
Persons with achalasia lack nonadrenergic, noncholiner-
gic, inhibitory ganglion cells, causing an imbalance in

excitatory and inhibitory neurotransmission. The result is
a hypertensive nonrelaxed esophageal sphincter.

Secondary achalasia is relatively uncommon. This
condition exists when a process other than intrinsic
disease of the esophageal myenteric plexus is the etiol-
ogy. Examples of conditions causing secondary achalasia
include certain malignancies, diabetes mellitus, and
Chagas’ disease.

The exact etiology of achalasia is not known. The
most widely accepted current theories implicate auto-
immune disorders, infectious diseases, or both.2

Epidemiology

Achalasia is a relatively uncommon disease with an
incidence of 1 per 100,000 people per year in the United
States. The disease prevalence is �8 cases per million
population.3,4 Rates may be slightly higher in South
America because of the prevalence of Chagas’ disease
there.
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No racial predilection for achalasia has been
described. The male-to-female ratio is 1:1. Achalasia
typically occurs in adults aged 25 to 60 years. The disease
has been diagnosed in infants and in patients well into
their 80s.5

CLINICAL CHARACTERISTICS
The evaluation of dysphagia begins with a careful
history, which points to the underlying cause in up to
80% of cases.6

The following symptoms and signs characterize
achalasia:

(1) Dysphagia: This is the most common presenting
symptom in patients with achalasia. The ingestion of
either solids or liquids can result in dysphagia,
though dysphagia for solids is more common.

(2) Regurgitation: Many patients with achalasia experi-
ence spontaneous regurgitation of undigested food
from the esophagus during the course of the disease.

(3) Chest pain: Approximately 25 to 50% of patients
with dysphagia report episodes of retrosternal chest
pain, which are frequently induced by eating.

(4) Weight loss: This is usually a sign of advanced
disease.

As the disease progresses, the likelihood that
aspiration will occur increases. As a result, some patients
may present with signs or symptoms of pneumonia.
Lung abscesses, bronchiectasis, and hemoptysis are
some of the more severe pulmonary consequences of
achalasia-associated aspiration. Patients with achalasia
are at increased risk for esophageal cancer. When eso-
phageal cancer occurs, it is usually found in patients with
a long history of achalasia.

DIAGNOSIS
We consider three tests to be important to confirm the
diagnosis and eliminate other disorders: (1) barium eso-
phagogram; (2) esophageal manometry and pH studies;
(3) endoscopy to rule out a tumor at the gastroesopha-
geal junction (pseudoachalasia).

Characteristic changes on the barium esophago-
gram include dilatation of the esophagus and absence of
peristaltic activity. A smooth narrowing in the distal
esophagus (‘‘bird’s beak’’ appearance) is characteristic but
is not always seen.

Esophageal manometry findings are characteristic
and show aperistalsis in the smooth muscle portion of
the esophageal body, with waves that are not true
contractions and that are mirror images of each other
(common-cavity phenomenon).

Pressure in the LES is elevated in about half of
cases, but relaxation of the sphincter is almost always

abnormal, with �75% of patients demonstrating absent
or incomplete relaxation and 20 to 30% showing relaxa-
tion that is very short (less than 6 seconds) but complete.

Endoscopy is essential to confirm the absence of
structural abnormalities such as a stricture and, more
importantly, to rule out a tumor in the region of the
gastroesophageal junction, which can mimic pseudoa-
chalasia but should not be treated with pneumatic
dilatation. In some cases endoscopic ultrasound may be
utilized to examine the lower esophagus and cardia to
ensure the absence of tumor. This is particularly im-
portant in elderly patients with a short duration of
symptoms and profound weight loss.

TREATMENT
Treatment is directed toward symptomatic relief of the
disorder by disrupting the circular muscle fibers of the
lower esophageal sphincter.7 This can be achieved by
surgical cardiomyotomy or by balloon dilatation. The
therapeutic results following either technique are broadly
similar1 but balloon dilatation has several advantages:
thoracic or abdominal surgery is avoided, the average
hospital stay is shorter, and there is a lower incidence of
subsequent esophageal reflux.8

Minimally invasive surgery using laparoscopic or
thoracoscopic myotomy has shortened hospitalization
and decreased morbidity compared with traditional
myotomy, without increasing complications.9 However,
no long-term results are available yet.

Medical treatment with anticholinergic agents or
calcium antagonists is disappointing and bougienage
produces only transient relief with a reported 6% in-
cidence of perforation of the esophagus.10 Injection of
botulinum toxin is an attractive alternative because of its
safety and low cost per treatment, but the response is
short-lasting and there is a need for repeat injections,
leading to increased overall cost compared with pneu-
matic dilatation.11 The medical treatment with drugs
and injection of botulinum toxin can be reserved for
elderly patients who have contraindications to pneu-
matic dilatation or surgery.

Pneumatic dilatation remains the first choice
in the treatment of esophageal achalasia in many
institutions.11–14 Many different types of balloon dila-
tors were used in the past, but the Rigiflex balloon
(Boston Scientific, Watertown, MA) is currently the
most popular.14

PROCEDURE
In our institution all esophageal dilatations for achalasia
patients are performed in the interventional suite under
fluoroscopic guidance.15

The majority of procedures are performed under
intravenous sedation and analgesia using Midazolam
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(Hypnovel, Roche Products Ltd, England) and Fentanyl
(Sublimaze, Janssen-Cilag Ltd, England). After an ini-
tial esophagogram with water-soluble nonionic contrast
medium to identify the site and length of the narrow
segment (Fig. 1A), the patient is placed on the fluoro-
scopic table in the left lateral position, the oropharynx is
sprayed with xylocaine, and a mouth guard is inserted. A
6.5-F biliary manipulation catheter (William Cook,
Bloomington, IN) is advanced over a Bentson guide
wire (William Cook, Europe) to the level of the gastro-
esophageal junction. Injection of contrast medium is
used to outline the narrow segment and enable safe
manipulation of the catheter and guide wire into the
stomach; if the catheter can be easily advanced into
the duodenum, this is done to allow easier catheter
exchange. If the esophagus is grossly dilated with
food/liquid residue, a large-bore nasogastric tube is
inserted and the contents aspirated. In most cases a
Bentson guide wire is used to cross the stricture, but in
tortuous or very tight strictures a hydrophilic wire may
be necessary. The guide wire is then changed for a stiff
exchange wire (Amplatz Superstiff, Boston Scientific,
Inc., Watertown, MA) over which the balloon catheter
is advanced to the cardia. The balloon is partially inflated
until a waist appears (Fig. 1B), indicating the position
of the muscular ring of the lower esophageal sphincter.
The balloon is inflated under continuous fluoroscopic
guidance and its position readjusted if it starts to slip.
The balloon is inflated using hand pressure and
dilute contrast medium of Ultravist 300 (concentration
300 mg I/mL, Schering) mixed with equal volume
sterile water). Elimination of the waist is used as an
indicator of successful dilatation (Fig. 1C). Balloon
inflation is maintained for 1 minute to allow time
for disruption of the muscular ring to take place. If the
waist of the balloon is not eliminated completely
during the first inflation, a second or third inflation is
performed.

In patients having balloon dilatation for the first
time, a 20-mm balloon is used initially. If there is no
blood on the balloon, or severe pain (pain intolerable
despite adequate sedation and analgesia) occurs during
the dilatation, 30-mm and 35-mm diameter balloons are
used. If blood is seen on the balloon after dilatation, or
the patient experiences severe pain, the procedure is
terminated. Balloons larger than 35 mm are not used
for patients having their first dilatation, even if no blood
is seen on the balloon. However, in patients having their
second or subsequent dilatation a 40-mm diameter
balloon is used if no blood is present on the 35-mm
balloon.

Immediately after the dilatation, a catheter eso-
phagogram is performed using water-soluble contrast
medium to exclude perforation. After 4 to 6 hours, when
the patient has recovered from the sedation, a barium
esophagogram is performed to look for a mucosal tear or

perforation (Fig. 1D). Barium can demonstrate small
perforations not shown when water-soluble media are
used. If no perforation is seen, the patient is allowed to
drink normally. Persistent chest pain and fever should
suggest the possibility of perforation. Surgery is usually
required following full thickness perforation and it is
essential to explain this to the patient prior to balloon
dilatation. Most patients are discharged the same
evening.16

RESULTS AND DISCUSSION
The success rate of balloon dilatation reported in several
series is high (70 to 80%), with low complication
rates.11,12,15 More than one dilatation may be required
in as many as 50% of patients.17 Dilatation is successful
in decreasing LES pressure in 60 to 80% of patients;
however, this change does not always translate into the
relief or improvement of symptoms. Approximately 50%
of patients experience recurrent symptoms within 5
years. The decision whether to proceed to repeated
dilatation is based on recurrence of the presenting
symptoms. A second procedure is performed if symp-
toms recur. In most cases of recurrence, the disease
responds well to repeated dilatation therapy. However,
recurrence in under 3 months after the second or sub-
sequent dilatation is considered an indication for surgical
myotomy.

Further predictors of outcome include manome-
try and barium studies. A 50% decrease in LES pressure
or decline below 10 mm Hg is a predictor of sympto-
matic response.18 Timed barium esophagography is an
objective test, which may be helpful in evaluating the
success of achalasia treatment.19

Metman and colleagues20 found that previous
Heller’s myotomy was not a risk factor for complications
following pneumatic dilatation. This accords with our
own experience15 in 76 patients who underwent a
total of 110 dilatations. No perforations were encoun-
tered, including the subgroup with previous esophageal
surgery. Reported rates of perforation range from 0 to
18%.12,14,21–24 The maximum balloon diameter in two
thirds (67%) of dilatations performed in our study was
30 mm (the balloon sizes used were similar to those in
other series).12,14,24 Most of the patients had a good or
excellent response and did not require further dilatations
with a larger balloon. Progressive balloon dilatations
yield excellent results, with balloons larger than 30 mm
needing to be used in relatively few patients.11 Laplace’s
law, which states that ‘‘the tension applied on the wall for
a given pressure increases rapidly with the square of the
balloon radius,’’ suggests that use of larger balloons is
likely to be associated with a substantially higher risk of
perforation. However, in a retrospective study evaluating
risk factors for esophageal perforation in 218 patients
who had 270 pneumatic dilatations, Borotto and
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coworkers25 reported that perforation always occurred
during the first dilatation.

Our policy of not progressing to a balloon of
greater size when blood is detected on the balloon being

used for the procedure is based on the assumption that
tissue damage has occurred in such cases and that this is a
useful marker of success. By terminating the procedure
when blood staining on balloon is observed, we believe

Figure 1 (A) Contrast esophagogram showing the smooth, tapered beak-like appearance at the level of the esophageal hiatus,
characteristic of achalasia. (B) Partially inflated Rigiflex balloon shows a waist at the level of the cardia. (C) Further inflation of the balloon
shows complete obliteration of the waist. (D) Barium esophagogram following dilatation shows successful dilation and no evidence of
leak.
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that we decrease the likelihood of unnecessary further
injury to tissues and reduce the risk of perforation.

Accurate positioning of the balloon across the
lower esophageal sphincter and maintenance of the
position throughout inflation using fluoroscopic gui-
dance is essential to success. We believe that the aboli-
tion of a balloon ‘‘waist’’ and the presence of blood on the
balloon are indicators of a successful myotomy.

Some investigators11 do not consider that there is
a need for the routine use of fluoroscopy for balloon
dilatations. However, the American Society for Gastro-
intestinal Endoscopy guidelines state that fluoroscopy is
mandatory for placement of a balloon dilator.26 We
believe that fluoroscopic guidance facilitates the nego-
tiation of tight strictures and enables less traumatic
crossing of the cardia, thus helping to minimize the
risk of perforation due to inappropriate advancement of
instruments outside the esophageal lumen. Furthermore,
it is not uncommon during inflation for the balloon to
slide into the stomach or into the esophagus. Fluoro-
scopy enables immediate detection and correction of
misplacement; this could be missed on endoscopy, lead-
ing to full inflation of a large balloon in the esophagus
and consequent perforation. However, it is important for
new patients to undergo endoscopy and manometry
initially for confirmation of the diagnosis and exclusion
of malignancy.

Symptomatic gastroesophageal reflux occurs fre-
quently after cardiomyotomy.27,28 Antireflux surgical
procedures are frequently performed at the same time
as cardiomyotomy, especially when an abdominal route
is used for the operation.29 In our study, symptomatic
gastroesophageal reflux was seen in only 4% of patients
following dilatation and resolved spontaneously in all
cases. It appears that balloon myotomy is less likely to
lead to permanent loss of competence of the lower
esophageal sphincter than is a surgical incision. This
may be related to retention of the phrenicoesophageal
ligament.

Some patients experience chest pain following
balloon dilatation.21,30–33 In the study by Eckardt and
associates,32 chest pain occurred in 15% of patients
between 1 and 10 hours following pneumatic dilatation.
We encountered four cases of severe postdilatation chest
pain in our study. Patients who had chest pain after the
procedure responded as well or better than patients who
did not experience pain after the dilatation.

Recurrent dysphagia occurs in 3 to 20% of pa-
tients and can be treated by repeated balloon dilatation.23

Some authors recommend surgery for patients in whom
dysphagia recurs after three pneumatic dilatations, as
multiple dilatations may lead to fibrosis and diminish the
likelihood of successful surgery.34,35 However, Eckardt
and colleagues18 found that surgery was equally effective
in patients who had several dilatations as in those who
chose to undergo surgery as the initial treatment. As

surgery offers no clear benefits over balloon dilatation,
we believe that balloon myotomy should be repeated,
except in those patients in whom it is ineffective or leads
to very short-lasting relief of dysphagia.

Fellows and coworkers7 report that symptomatic
relief is more difficult to achieve with pneumatic dilata-
tion in patients under 45 years of age and this view is
shared by Vantrappen and associates.36 Eckardt and
colleagues18 advocate surgery as the first line of treatment
for patients under 18 with achalasia. Our experience15

supports this approach: out of the 76 patients treated, the
5 patients who required more than two dilatations in our
series were all under 48 years, and the 2 who required five
dilatations were 17 and 25 years old.

Furthermore, patients who have chest pain as the
predominant symptom before treatment are usually
young individuals with vigorous achalasia (distal eso-
phageal amplitude > 37 mm Hg).37 Pneumatic dilata-
tion is reported to be less effective for control of chest
pain,38 and Perretta and coworkers37 recommend laparo-
scopic Heller’s myotomy for this group of patients. They
recently published their experience showing that chest
pain resolved in 84% of patients and improved in 11%
following laparoscopic Heller’s myotomy.37

A randomized comparison of balloon dilatation
and laparoscopic myotomy in the treatment of achalasia
would provide valuable information. However, as the
results of balloon dilatation are comparable to surgery, it
is unlikely that informed consent can be obtained for
random allocation to these two methods of treatment in
the light of a high degree of patient satisfaction with
dilatation.7

Two recent studies have reported the results of
balloon dilatation in children.39,40 The first study docu-
mented the author’s experience in three children with
achalasia, including one treated successfully with balloon
dilatation. The second study compares the results of
balloon dilatation of strictures due to caustic ingestion,
achalasia, esophagitis, congenital stenosis, and epider-
molysis bullosa with those of primary repair of esopha-
geal atresia. In both groups, dilatation is shown as a good
method for alleviating symptoms. There were no com-
plications and the authors noted that chronic diseases
such as epidermolysis bullosa and esophageal atresia
required repeated dilatations. They also concluded that
radiation exposure from multiple procedures, over an
extended period, is comparable to that from a single
abdominal CT, and can be considered acceptable when
complex surgery is the alternative treatment option, or
when chronic incurable disease is the cause of the
stricture.

Our experience in treating esophageal strictures
other than achalasia in adults includes strictures caused
by radiation, previous surgery, caustic ingestion, epider-
molysis bullosa, and malignant strictures either prior to
stenting or to allow endoscopic access for assessment and
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biopsy. We would advise caution when dilating this
group of patients. They are more likely to have severe
pain during the procedure and may be more prone to
complications. We would limit the balloon size to
20 mm and progress to 30 mm in only very few cases.

CONCLUSION
Balloon dilatation under fluoroscopic control is a safe
and successful method of treatment for esophageal
achalasia, even after previous esophageal surgery. The
dilatations should start with small-size balloons, pro-
gressing to larger sizes only when necessary, to minimize
the risk of esophageal perforation.
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