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Achalasia is an esophageal motility disorder that leads to dysphagia, chest pain, and weight loss. Its diagnosis is clinically suspected
and is confirmed with esophageal manometry. Although pneumatic dilation has a role in the treatment of patients with achalasia,
laparoscopic Heller myotomy is considered bymany experts as the best treatment modality for most patients with newly diagnosed
achalasia. This review will focus on the surgical treatment of achalasia, with special emphasis on laparoscopic Heller myotomy. We
will also present a brief discussion of the evaluation of patients with persistent or recurrent symptoms after surgical treatment for
achalasia and emerging technologies such as LESS, robot-assisted myotomy, and POEM.

1. Introduction

Achalasia is a primary esophageal motility disease that usu-
ally presents with progressive dysphagia, chest pain, regurgi-
tation, and weight loss. Its etiology is not fully understood,
and its incidence is approximately 1 to 3 cases of 100,000 per-
sons per year [1].

Although achalasia can be suspected using clinical, radio-
graphic, and endoscopic information, definite diagnosis can
only be made using esophageal manometry [2], which shows
the absence of esophageal motility and in most cases inap-
propriate lower esophageal sphincter (LES) relaxation.
High-resolution manometry can be used to further study
esophageal motility in patients with achalasia by categorizing
patients into 3 subtypes that can predict patient response to
endoscopic or surgical treatment [3].

Treatment for patients with achalasia focuses on symp-
toms improvement. Endoscopic and surgical approaches
for treating achalasia seek to overcome esophageal out-
flow obstruction while trying to prevent the development of
gastroesophageal reflux disease (GERD) and its associated
complications [1, 4, 5]. This review will focus on the surgical

treatment of achalasia with special emphasis on laparoscopic
Heller myotomy.

2. Surgical Treatment of Achalasia:
Is Laparoscopy Better?

The main objective in surgery for achalasia is the disruption
of the LES muscular fibers [6, 7]. The first description of an
esophagealmyotomy for achalasia was in 1913 byHeller [8], in
which both anterior and posteriormuscle fibers were divided.
Amodified procedure currently known as Heller myotomy is
the longitudinal division of the anterior muscle fibers and has
become the standard surgical approach for achalasia [4].

Myotomy can be safely performed using open abdominal
and thoracic approaches, and for more than two decades,
it has also been done using laparoscopy and thoracoscopy
[6]. A meta-analysis by Campos et al. [9] showed that both
the thoracic and the abdominal open approaches lead to
similar symptom improvement, but the former is associated
with twice more GERD symptoms after surgery. When lap-
aroscopy and thoracoscopy are compared, laparoscopy has
shown better symptom improvement rates and lower GERD
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Figure 1: Blunt dissection for myotomy.

incidence.This difference could be attributed to the fundopli-
cation routinely performed in the laparoscopic group. There
are no differences in postoperative complications between
these surgical options, but laparoscopy has shown to reduce
hospital stay, have less bleeding, have lower analgesic use, and
allow for shorter time of return to normal activities. There-
fore, laparoscopic myotomy is now considered the surgical
procedure of choice for treating achalasia.

3. Laparoscopic Myotomy: Surgical Technique

The patient is placed on the operating table in the supine
position, and pneumoperitoneum is established followed by
placement of 3 to 4 additional trocars using direct visualiza-
tion.

Dissection can be started by proximal mobilization of
the gastric fundus to prepare for a fundoplication as short
vessels are divided using harmonic scalpel. If a hiatal hernia is
found, it should be reduced and an adequate intra-abdominal
esophagus length must be obtained. Although it has been
shown that there may be variations between the endoscopic
location of the squamous columnar junction and the LES
[10], endoscopy is used to verify completion of the myotomy
by identifying a wide open GE junction with no visible
crossing residual muscle fibers [6, 11]. The esophagogastric
junction (EGJ) is exposed for 6 to 8 cm proximally, and
the myotomy is performed longitudinally in the anterior
esophageal axis (Figure 1) using blunt dissection, electric
hook, scissors, or the harmonic scalpel. Caution must be
taken to avoid injury to the esophageal mucosa, especially
when using hook cautery or harmonic scalpel because a
burned mucosa may perforate in the postoperative period.
The procedure is completed by performing a partial anterior
(Dor) or a posterior (Toupet) fundoplication.

3.1. Myotomy. The best place to start the myotomy is about
2 cm above the gastroesophageal junction, where the submu-
cosal plane is easier to find. Essential to the operation is the
length of the myotomy (Figure 2). Some recommendations
advocate for 4 to 8 cm proximal and 0.5 to 2 cm distal
myotomy [6], which have been associated to lower dysphagia
rates and LES resting pressures. Oelschlager et al. have shown
that when the distal myotomy in the stomach is increased
to 3 cm, both dysphagia rates and LES resting pressures

Figure 2: Myotomy extent proximal and distal to the LES.

Figure 3: Creation of an anterior partial fundoplication after myot-
omy.

are further reduced, with no associated increase in pyrosis,
regurgitation, or thoracic pain [12].

3.2. Fundoplication. When a fundoplication is not performed
after myotomy, 47% to 100% of patients have postoperative
pH-metry confirmed GERD [13, 14]. Some of these patients
progress to erosive esophagitis, esophageal stenosis, and Bar-
rett’s esophagus [7].

On the other hand, given the total absence of esophageal
peristalsis in patients with achalasia, the risk of performing
a total fundoplication is to have persistent or recurrent dys-
phagia [5]. This was demonstrated in a prospective study
that compared total (Nissen) versus partial anterior (Dor)
fundoplication after Heller myotomy; it showed equal GERD
control but higher dysphagia rate (15% versus 2.8%) for the
total fundoplication group after 5 years of followup [15].

Therefore, partial fundoplication is the procedure of
choice after Heller myotomy (Figure 3). The differences
between anterior 180∘ (Dor) and posterior 270∘ (Toupet) fun-
doplication were recently studied in a multicentric, random-
ized controlled trial that showed no subjective differences
in dysphagia or reflux between both groups but did show a
higher (not statistically significant) abnormal 24-hour pH-
metry (41.7% versus 21%) for the Dor group [16]. Current
guidelines state that further high quality is needed in order
to find the ideal antireflux procedure after myotomy [6].
We are currently running a prospective, randomized trial
comparing Dor versus Toupet fundoplication and evaluating
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postoperative pH-metry and high-resolution manometry to
further solve this question.

4. Complications after Surgical Treatment

About 6.3% of the patients who are treated surgically for
achalasia have postoperative complications, and only 0.7% of
them are clinically relevant [6]. Esophageal perforation may
occur in about 7% of the patients [9], but patients who have
been previously treated with endoscopic dilation or botulin
toxin may have higher perforation rates [6].

Conversion to an open procedure is not frequent in expe-
rienced centers and is usually due to esophageal perforation
or bleeding. Mortality from laparoscopic Heller myotomy is
0% in most series [4].

5. Emerging Technologies

5.1. Laparoendoscopic Single Site Surgery (LESS). LESS is a
surgical approach that uses a single port generally placed
in the umbilical scar. There are few reports regarding LESS
Heller myotomy. A single center experience report of 66
patients showed that a LESS approach can offer similar symp-
tomatic response and patient satisfaction rates to those of
the traditional laparoscopic approach, at the cost of longer
operative times (117 versus 93minutes) and the need for extra
port placement in 16% of patients [17].

The authors of this report conclude that LESS Heller
myotomy is feasible, safe, and effective and is cosmetically
superior due to a minimal umbilical scar. The same group
has recently published its updated experience with the LESS
Heller myotomy and concluded that surgeons experienced in
the conventional laparoscopic myotomy can quickly attain
proficiency with this novel approach [18]. To this date, the
only advantage seems to be cosmetic.

5.2. Robot-Assisted Myotomy. Among the advantages of
robotic surgery are improved dexterity and a high quality
three-dimensional view of the procedure [19]. The first
published experience of robot-assisted myotomy reported on
54 procedures, with no esophageal perforation and93% of the
patients reporting dysphagia improvement after a short-term
followup [20].

The largest reported series is a retrospective analysis
of 2,683 cases, including 2,116 laparoscopic and 149 robot-
assisted myotomies. There were no differences regarding
morbidity, mortality, hospital stay, or readmission rates when
both approaches were compared. Nevertheless, the robotic
approach was associated with a higher cost [21].

5.3. Per Oral Endoscopic Myotomy (POEM). Ortega et al. first
described a less invasive endoscopic approach for achalasia in
1980 [22], but it was abandoned for almost 3 decades because
of concerns regarding the risk of directly incising esophageal
mucosa [23]. Recently, there has been a large interest in
modified versions of this technique that are based on the
creation of an esophageal submucosal tunnel approximately
13 cm proximal to the EGJ to further create a myotomy of
the inner circular esophageal muscle fibers [5]. There have
been many variations in the technique, including many

differentmyotomy lengths and circular plus longitudinal fiber
myotomy.

When comparing POEM perioperative results against
laparoscopic myotomy, a nonrandomized trial showed that
POEM is associated with less blood loss (<10 versus 50ml,
𝑃 < 0.001) and shorter operative time (113 versus 124min,
𝑃 < 0.05) at the cost of higher pain scores on day 2 with no
differences regarding complication rates or length of stay [24].

Inoue et al. have performed this procedure more than 100
times in humans and have reported significant improvement
in dysphagia and up to 70% reduction in LES resting pressure
[25]. A recent report found 82% dysphagia remission after
POEM on a 12-month followup [26]. Another nonrandom-
ized prospective study states that POEM is equally effective
for dysphagia relief in the short-term followup [27]. Up
to 10% of patients who undergo POEM have pneumoperi-
toneum after the procedure [28]. One of the main concerns
of this procedure is that an antireflux procedure cannot be
performed, and objectively confirmed GERD rates after
POEM are 46% [29].

Although a randomized clinical trial (POEM rcpmt)
that will compare POEM versus laparoscopic myotomy is
currently recruiting patients, there are currently no high
quality evidence and enough followup to endorse POEM as a
standard approach. Guidelines for treating achalasia consider
POEMas being in its infancy and state that further experience
is needed before recommendations can be provided regard-
ing its role in patients with achalasia [6].

6. Outcomes after Surgical Treatment

89% (77% to 100%) of patients report symptom improvement
after laparoscopic Heller myotomy [9] with satisfaction rates
over 90% and associated global improvement in quality of
life indicators [6]. Long-term followup (10 years) shows that
symptom and quality of life improvement are maintained
[30].

Very long-term followup by Csendes et al. shows that
failure rates after surgical treatment for achalasia are 7% after
10 years and 35% after 30 years of followup.The authors of this
report conclude that this may be due to a progressive increase
in esophageal exposure to abnormal gastric reflux, which they
demonstrated using pH-metry [31].

Risk factors for lower success rates after surgical treat-
ment are severe preoperative dysphagia, low LES pressures,
severe esophageal dilation, and previous endoscopic dila-
tion or botulin toxin treatment [6]. Using high-resolution
manometry Pandolfino et al. created a new system that clas-
sifies achalasia in three types [3]. This system has shown
to predict the success rates for patients undergoing Heller
myotomy, being 85.4% for type I, 95.3% for type II, and 69.4%
for type III [32].

It is known that patients with achalasia have higher
esophageal cancer incidence [33, 34], and this risk remains
even after surgical treatment [35]. Nevertheless, there are no
differences in survival between patients who have received
surgical treatment for achalasia and the general population
[36], and since 400 endoscopies must be performed to detect
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1 cancer, there are currently no recommendations regarding
the endoscopic surveillance after Heller myotomy [2].

7. Evaluation and Treatment of the Patient
with Persistent or Recurrent Symptoms

The most common causes of failure after surgery are incom-
plete myotomy (33%) which is more frequently found in
the gastricmyotomy,myotomy fibrosis (27%), fundoplication
disruption (13%), tight fundoplication (7%), and a combina-
tion of fibrosis and incomplete myotomy (20%) [9]. Outflow
obstruction, esophageal dilation, or sigmoid esophagus must
be ruled out using an esophagogram if dysphagia recurs.
Endoscopy can also show stenosis and obstructive lesions.
Manometry could show a persistently hypertensive LES [4].

Approximately 5% of patients will need another inter-
vention [37]. There are multiple reports [38, 39] that sup-
port endoscopic dilation or reoperation as both safe and
effective options that can improve symptoms and avoid
esophagectomy. The Yokohama group reported on the use of
POEM in 10 patients with persistent or recurrent dysphagia
after Heller myotomy or pneumatic dilation and showed
symptomatic improvement and lower LES resting pressures
in the short-term followup [40]. Only a minority of patients
who show massive esophageal dilation will be candidates for
esophagectomy [41].

8. Conclusions

Medical treatment for achalasia is mainly reserved for
patients with very high surgical risk given its low long-
term success for improving symptoms [42]. Although there
are randomized controlled trials [43] that have proven the
safety and efficacy of endoscopic dilation for achalasia, evi-
dence ranging from expert opinion tometa-analysis supports
laparoscopic Heller myotomy as the best initial treatment for
most patients with achalasia [44, 45].

Laparoscopy has steadily positioned as the surgical
approach of choice to treat achalasia given its lower hospital
stay, less bleeding, less analgesic use, and shorter time
of return to normal activities when compared with open
approaches. Critical aspects of the laparoscopic Heller myot-
omy include obtaining an adequate length of intra-abdominal
esophagus, identification of the EGJ in order to perform a
complete proximal (5 cm) and distal (3 cm) myotomy, and
creation of a partial fundoplication.

Approximately 90% of patients will have symptom
improvement with Heller myotomy, and themajority of them
have no recurrence even after very long-term followup. Nev-
ertheless, a minority of cases will have persistent or recurrent
symptoms, and one should thoroughly evaluate these patients
in order to adequately provide interventions such as pneu-
matic dilation or reoperation while reserving esophagectomy
for patients with very severe esophageal dilation.

Although technologies such as LESS and POEM are
emerging, their use is still under investigation, and there are
currently no recommendations that support their use outside
the research context.
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