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The last two decades have witnessed a revolution in the treatment of esophageal achalasia.
Nowadays, laparoscopic Heller myotomy with partial fundoplication is considered in most
centers; the primary treatment modality, while endoscopic treatment, i.e. pneumatic
dilatation, is mainly reserved for the management of patients unfit for surgery or in case
of surgical failure. Recently, a new approach to achalasia has been proposed: the peroral
endoscopic myotomy (POEM), which combines the advantages of endoscopy and surgery.
This article reviews the evolution of the diagnosis and treatment of esophageal achalasia

during the last 20 years.
© 2013 AEC. Published by Elsevier Espaila, S.L. All rights reserved.

Nuevas tendencias y conceptos en el diagnéstico y tratamiento de la
acalasia

RESUMEN

Palabras clave:
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Miotomia laparoscépica de Heller
Miotomia endoscdpica peroral

En las 2 Ultimas décadas, hemos sido testigos de una revolucién en el tratamiento de la
acalasia esofagica. Actualmente, la miotomia laparoscépica de Heller con funduplicatura
parcial se considera, en la mayoria de los centros, el tratamiento primario, mientras que el
tratamiento endoscépico, es decir la dilatacién neumadtica, se reserva principalmente para
el tratamiento de pacientes que no son aptos para la cirugia o para cuando esta fracasa.
Recientemente, se ha propuesto un nuevo enfoque para la acalasia: la miotomia endoscé-
pica peroral (POEM), que combina las ventajas de la endoscopia con las de la cirugia.
Este articulo revisa la evolucién del diagnéstico y del tratamiento de la acalasia esofagica
en los ultimos 20 afios.
© 2013 AEC. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

* Please cite this article as: Allaix ME, Patti MG. Nuevas tendencias y conceptos en el diagnéstico y tratamiento de la acalasia.

Cir Esp. 2013;91:352-357.
* Corresponding author.

E-mail address: mpatti@surgery.bsd.uchicago.edu (M.G. Patti).
2173-5077/$ - see front matter © 2013 AEC. Published by Elsevier Espafa, S.L. All rights reserved.


http://dx.doi.org/10.1016/j.cireng.2013.01.001
http://dx.doi.org/10.1016/j.cireng.2013.01.001
mailto:mpatti@surgery.bsd.uchicago.edu
http://www.elsevier.es/cirugia

CIR ESP. 2013;91(6):352-357 353

Introduction

Esophageal achalasia is a primary motility disorder characte-
rized by changes in esophageal manometry, including the
absence of esophageal peristalsis and altered relaxation of the
lower esophageal sphincter (LES) in response to swallowing.
LES pressure is elevated in about 50% of patients." The
emptying of food from the esophagus to the stomach is
consequently impaired and leads to various symptoms such
as dysphagia, regurgitation, heartburn, and chest pain. Since
the pathogenesis of achalasia is unknown, the goal of
treatment is to improve esophageal emptying and patient
symptoms by reducing the functional obstruction at the
gastroesophageal junction. This can be achieved by either
endoscopic therapy or surgery. Endoscopic treatment moda-
lities include: (1) endoscopic injection of botulinum toxin;
(2) pneumatic dilatation; (3) Heller myotomy; and, more
recently, (4) peroral endoscopic myotomy (POEM).

The aim of this article is to review the latest trends and
concepts in the diagnosis and treatment of esophageal
achalasia.

Diagnosis

Esophageal manometry is the gold standard for the diagnosis of
achalasia. Classical criteria for the diagnosis of achalasia
include: impaired LES relaxation and the absence of peristalsis.
Nevertheless, considerable heterogeneity has been documen-
ted® with regard to peristaltic abnormalities and esophageal
pressure dynamics in patients with esophageal achalasia.

Pandolfino et al.’ have recently reported 3 manometric
patterns of esophageal body contractility in achalasia that are
quite distinct: (1) with minimum pressurization; (2) with
esophageal compression, either located in the distal esophagus
or in the entire length of the esophagus; and (3) compression
attributable to spastic contractions. These authors found that
patients with type II are much more likely to respond to
treatment than typeIorIIl In alogistic regression analysis, type
II was a predictor for positive response to treatment, while
type 11l was a predictor for negative response to treatment.®

In conclusion, although the 3 subtypes show deteriorated
LES relaxation and absence of peristalsis, they are distinct
pathophysiological conditions and, therefore, may provide a
possible explanation for the variability observed in the
response to treatment.

In 2013, the use of high-resolution manometry (HRM) is
widespread and has replaced conventional manometry in most
hospitals. However, further studies with long-term follow-up
are needed to define the clinical utility of this new classification
in the diagnosis and treatment of patients with achalasia.

Treatment

Endoscopic Botulinum Toxin Injection

The purpose of endoscopic botulinum toxin injection is to
reduce the pressure of the LES by suppressing the release

of acetylcholine in the presynaptic cholinergic nerve
endings.

Although this treatment is safe and provides immediate
relief or improvement of symptoms in 80%-85% of patients,
the effect gradually decreases over time, and after 12 months’
only 30%—40% of patients are asymptomatic. Most need to
repeat the botulinum toxin injections, and long-lasting clinical
benefits are limited. In addition, there is often transmural
inflammation and fibrosis in the gastroesophageal junction,
which makes Heller myotomy difficult and the outcome
becomes less predictable.®”

Compared to pneumatic dilatation, botulinum toxin
injection is associated with a higher rate of recurrence
of symptoms within 12 months.'® Similarly, this type of
treatment is less effective than laparoscopic Heller myotomy
after 2 years of follow-up.'

In conclusion, treatment with botulinum toxin injection
should be limited to patients who are not candidates for more
effective therapies, such as pneumatic dilatation and lapa-
roscopic Heller myotomy (LHM).

Minimally Invasive Surgery

In the last two decades, the widespread acceptance of
minimally invasive surgery has led to a gradual change in
the treatment algorithm of achalasia.

In 1991, the first minimally invasive esophageal myotomy
was performed in the United States by left thoracotomy.?
Despite the obvious improvements in the results obtained
with this technique in terms of increased postoperative
comfort, shorter hospital stay, faster return to daily activities
and relief of dysphagia compared to open surgery, laparoscopy
became the technique of choice for most hospitals.”®'* The
technical reasons supporting this change are better exposure
of the gastroesophageal junction and the ability to perform
fundoplication, which reduces the risk of postoperative
gastroesophageal reflux, occurring in approximately 60% of
patients after thoracoscopy.™

Consequently, although LHM is considered the gold
standard for the treatment of achalasia in most centers,
endoscopic dilation is being increasingly used when Heller
myotomy fails.*®

LHM entails controlled cutting of the longitudinal and
circular muscle fibers (myotomy) of the lower esophagus
(6 cm) and proximal gastric wall (2.0-2.5cm), followed by
partial fundoplication.

In order to sufficiently expose the esophagus for a proper
myotomy, both pillars of the diaphragm and the mediastinal
esophagus are dissected, releasing the front and sides. During
this stage of the process, the anterior and posterior vagus
nerves are identified and preserved. In patients with sigmoid
esophagus, the dissection is expanded proximally in the
posterior mediastinum and behind the esophagus to straigh-
ten the esophageal axis and reduce the risk of food stasis after
myotomy.'” Afterwards, the short gastric vessels are divided.
The fat is then removed to provide full exposure of the
gastroesophageal junction. Myotomy is performed with hook
electrocautery in the 11 o’clock position. After reaching the
submucosal plane at a point about 3 cm above the gastroe-
sophageal junction, the myotomy is extended upwards about
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6cm and 2.0-2.5cm toward the gastric curve.’®'® Patients
previously treated with an intrasphincteric injection of
botulinum toxin may present fibrosis at the gastroesophageal
junction, which is associated with the loss of normal anatomic
planes. Under these circumstances, myotomy can be very
challenging, with an increased risk of esophageal perforation
and less predictable clinical outcomes.®?*%

After completion of the myotomy, approximately 40% of
the circumference of the mucosa is exposed.

Since the laparoscopic approach aims to relieve dyspha-
gia and prevent gastroesophageal reflux, the role and the
type of fundoplication have been widely investigated. The
exclusive use of LHM is associated with postoperative
gastroesophageal reflux (in 50%-60% of patients) and with
the risk of developing Barrett’s esophagus or stenosis.?>?%?
Moreover, total fundoplication is associated with an
increased risk of persistent or recurring dysphagia.’*
Therefore, the addition of a partial fundoplication to
myotomy produces better results than total fundoplication
as it takes into account the lack of peristalsis.>* Recently, a
multicenter, randomized, controlled study compared ante-
rior partial fundoplication (Dor) with posterior fundoplica-
tion (Toupet) and found no significant differences in the
incidence of postoperative gastroesophageal reflux.?
Currently, anterior partial fundoplication is performed more
frequently because it is easier to perform and covers the
exposed esophageal mucosa.”®

LHM is associated with minimal postoperative pain,
shorter hospital stay (1-2 days) and a rapid return to daily
activities (2-3 weeks). In 90%-95% of patients, the symptoms
are still better after 5 years, and in 80%-90% improvement is
still present after 10 years. Recurrence of symptoms occurs
mainly in the first 2-3 years of follow up, and may be
secondary to the fibrosis developed at the distal edge of the
myotomy. Most cases can be successfully treated by endos-
copy and pneumatic dilatation.™®

Advanced age and the diameter of the esophagus have not
been associated with adverse results. Therefore, LHM should
also be performed in patients with dilated and sigmoid
esophagus, while esophagectomy should be considered only
if LHM does not work.”%’

Postoperative gastroesophageal reflux is present in 25% of
the patients and is generally well controlled with medica-
tion."

Pneumatic Balloon Dilatation Versus Laparoscopic Heller
Myotomy

Pneumatic dilatation in the LES is the most effective
endoscopic treatment for achalasia.’® Under fluoroscopic or
endoscopic control, a balloon is inflated at the gastroesopha-
geal junction in order to break the muscle fibers, while
preserving the mucosa intact.

In the 1980s, the most frequently used balloons were non-
expanding, low distensibility balloons with increasing diame-
ters, which were associated with a low risk of perforation. As a
result, pneumatic dilation was considered the primary
treatment for patients with achalasia, while surgery played
a secondary role and was reserved for cases in which
dilatation failed.”®?* Compared to pneumatic dilatation,

LHM obtains better results in terms of improvement of
postoperative dysphagia and gastroesophageal reflux rates,
with a significantly lower risk of needing another operation.*
Although the results in the short-term follow-up are similar,
long-term monitoring shows that most patients are asympto-
matic after LHM, but only 50% of patients with multiple
pneumatic balloon dilatations are.’’ Several studies have
shown better results after LHM than after pneumatic
dilatation in patients under the age of 40.°> In addition,
previous endoscopic treatment with either botulinum toxin
injection or pneumatic balloon dilatation may compromise
the clinical results of LHM. In several series of patients
previously treated with endoscopy, higher intraoperative
complication rates were observed along with worse long-term
clinical outcomes after LHM. These findings may be related
with scar tissue at the gastroesophageal junction, which
makes surgical dissection of the anatomical planes much
more difficult.’

In 2011, Boeckxstaens et al.”” published the results of a
multicenter, randomized study comparing pneumatic dilata-
tion (95 patients) with LHM and Dor fundoplication (106
patients) for esophageal achalasia with no previous treatment.
The rate of perforation during pneumatic dilatation and LHM
was 4% and 12%, respectively. Therapeutic success was
defined as an Eckardt score of less than 3. The study showed
similar success rates for LHM (90%) and pneumatic balloon
dilatation (86%) in a follow-up period of two years.

Nevertheless, some of the limitations of this study may
affect the interpretation of the results. First of all, the selection
criteria for the surgeons who participated in the study are not
clearly specified: a perforation rate of 12% during LHM is much
higher than in the largest prospective series of untreated
patients, which raises questions about the experience of some
of the surgeons who participated in the study. Second, the
myotomy was only extended 1-1.5 cm under the gastroesop-
hageal junction and no technical details were provided about
the anterior partial fundoplication, such as separating the
edges of the muscle, and the number and location of the
sutures. Third, the study showed that patients <40 years of age
should be treated with LHM. Finally, the 2-year follow-up
study is short. Several studies have shown that the success
rate of pneumatic dilatation after 10-15 years is only 40% or
50%, even after several endoscopic sessions.>?

1.29

Peroral Endoscopic Myotomy

Peroral endoscopic myotomy (POEM) was recently presented
as a new approach to achalasia.® This procedure is performed
under general anesthesia with endotracheal intubation.

A submucosal injection of 10 ml of saline with 0.3% indigo
carmine is administered in the mid-esophagus about 13 cm
proximal to the gastroesophageal junction at the 2 o’clock
position. A 2 cm longitudinal incision is made on the surface
of the mucosa to create an entrance to the submucosal space.
This way, a descending anterior submucosal tunnel is
created, passing through the gastroesophageal junction
and reaching up to about 3 cm in the proximal stomach.
Further sequential injections of indigo carmine solution mark
the progression of the tunnel and aid in hemostasis and
hydrodissection. After the submucosal tunnel is finished, the
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circular muscle fibers are cut approximately 2-3 cm distal to
the mucosa entrance, about 7 cm above the gastroesophageal
junction. Myotomy is continued distally until it reaches the
gastric submucosa, extending approximately 2-3 cm distal to
the gastroesophageal junction.

After identification and dissection of the circular muscle
fibers in the lower esophagus and proximal stomach, the
mucosa entry site is closed with hemostatic clips.

This technique was proposed to have several advantages.
First, the endoscopic approach should theoretically minimize
postoperative pain. Secondly, a longer myotomy can be
performed, extending to the middle third of the esophagus
just below the aortic arch. Finally, concomitant antireflux
surgery may not be necessary thanks to the selective
sectioning of the circular muscle fibers without dissection at
the gastroesophageal junction plane.

At present, the data available about clinical outcomes are
from small series of patients with very short follow-up
periods.

In 2010, Inoue et al.>® published their first experience with
POEM performed in 17 consecutive patients with achalasia.
Mean operative time was 126 min, with an interval ranging
from 100 to 180 min. Mean myotomy length was 8.1 cm, of
which about 6 cm were in the esophagus and 2.0 cm in the
stomach. One patient presented pneumoperitoneum, which
caused a temporary increase in intraperitoneal pressure;
abdominal wall puncture allowed for rapid recovery with no
clinical repercussion. None of the 17 patients presented
clinically evident postoperative subcutaneous emphysema.
In all cases, POEM significantly reduced LES resting pressure
(from a mean of 52.4 mmHg to 19.9 mmHg, P=.0001). During a
mean follow-up of 5 months, none of the patients developed
recurring symptoms of dysphagia, but reflux esophagitis
(grade B, Los Angeles classification) was diagnosed in a
patient who was treated successfully with medication. None
of the patients required additional surgical or endoscopic
treatment.

In 2012, von Renteln et al.>* published the results of the
first prospective POEM trial conducted in Europe. The
primary end point was relief of symptoms after 3 months.
The secondary outcomes were related with adverse
events due to the procedure, LES pressure, reflux symptoms
and use of medication before and after POEM. Peroral
endoscopic myotomy was performed under general anest-
hesia in 16 patients. Three months after the POEM
procedure, the treatment was considered successful in
94% of patients, defined by an Eckardt score <3. The mean
pressure in the LES was reduced significantly from pre-
POEM 27.2 mmHg to 11.8 mmHg after surgery (P<.001). No
patients developed symptoms of gastroesophageal reflux
after treatment. None of the patients required medical
treatment after POEM.

Finally, Swanstrom et al.*® recently published the sympto-
matic and physiologic results after 6 months of 18 patients
who had undergone POEM for achalasia. The average length of
myotomy was 9 cm (range 7-12 cm), and the average duration
of the operation was 135min (range 90-260 min). Three
intraoperative complications were reported (2 gastric mucosal
tears and one full-thickness esophagotomy). All complications
were repaired endoscopically without sequelae. Mean hospital

stay was one day and the average return to normal activity
was 3 days (range 3-9 days). All patients experienced relief of
their dysphagia during the mean follow-up of 11.4 months.
Postoperative manometry and barium swallow showed
significant improvement in LES relaxation and esophageal
emptying, respectively. Gastroesophageal reflux was objecti-
vely diagnosed by 24-h pH monitoring in 46% of patients 6
months after POEM.

Only one study has retrospectively compared POEM and
LHM.* It compared 18 non-randomized patients who under-
went POEM with 55 patients treated for LHM. There were no
differences in myotomy length, rate of complications or
duration of hospital stay. During surgery, decompression with
a Veress needle was required for pneumoperitoneum in 7
patients (39%) treated with POEM. POEM treatment was
considered successful (Eckardt score <3) in 16 patients
(89%) in an average follow-up of 6 months. Six weeks after
POEM, routine follow-up manometry and barium timed-
esophagogram (with barium swallowed at intervals) showed
normalized pressures in the gastroesophageal junction and
contrast column heights.

From the limited evidence available, POEM seems to be a
promising procedure. However, there are some concerns to be
raised about this new technique:

(1) Endoscopic myotomy is a very demanding technique that
requires great skill and the learning curve is quite long.

(2) Although several studies have reported a significant

reduction in pressure in the LES, demonstrated by

manometry, the pressure was between 15 and 20 mmHg.

As we know, a predictor of long-term success is an LES

pressure around 10 mmHg.*’

Gastroesophageal reflux was reported in up to 50% of

patients after POEM, which replicates the results obtained

when only myotomy is performed without an anti-reflux
procedure.

(4) Revisional surgery in patients with recurrent dysphagia
after POEM can be challenging. The presence of adhesions
between the submucosa and the longitudinal muscle
layer after POEM could make dissection very difficult in
this area.

—
w
-

Conclusions

Although the results of pneumatic balloon dilation and LHM
seem similar in the short-term, long-term follow-up data
show that LHM with partial fundoplication should be
considered the procedure of choice for achalasia. Pneumatic
dilatation should be reserved for cases where surgical skill is
not available and for the treatment of recurrent dysphagia
after myotomy. Only prospective studies with long-term
follow-up comparing POEM and LHM with fundoplication will
be able to determine the role of this new technique in the
treatment of esophageal achalasia.
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