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Abstract

Achalasia is an oesophageal motor disorder which leads
to the functional obstruction of the lower oesophageal
sphincter (LES) and is currently incurable. The main
objective of all existing therapies is to achieve a
reduction in the obstruction of the distal oesophagus
in order to improve oesophageal transit, relieve the
symptomatology, and prevent long-term complications.
The most common treatments used are pneumatic
dilation (PD) and laparoscopic Heller myotomy, which
involves partial fundoplication with comparable short-
term success rates. The most economic non-surgical
therapy is PD, with botulinum toxin injections reserved
for patients with a higher surgical risk for whom the
former treatment option is unsuitable. A new technology
is peroral endoscopic myotomy, postulated as a possible
non-invasive alternative to surgical myotomy. Other
endoluminal treatments subject to research more
recently include injecting ethanolamine into the LES
and using a temporary self-expanding metallic stent.
At present, there is not enough evidence permitting
a routine recommendation of any of these three
novel methods. Patients must undergo follow-up after
treatment to guarantee that their symptoms are under
control and to prevent complications. Most experts
are in favour of some form of endoscopic follow-up,
however no established guidelines exist in this respect.
The prognosis for patients with achalasia is good,
although a recurrence after treatment using any method
requires new treatment.
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Botulinum toxin; Myotomy
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Core tip: We propose a treatment and monitoring
algorithm for achalasia based on the most relevant
published evidence and an exhaustive summary of all
the available endoscopic techniques.
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INTRODUCTION

Achalasia is a primary oesophageal motor disorder
of unknown aetiology characterised manometrically
by insufficient relaxation of the lower oesophageal
sphincter (LES) and a loss of oesophageal peristalsis!
secondary to the degeneration of the myenteric
plexus. It should be suspected in patients who
present with dysphagia, regurgitation of undigested
food debris, respiratory symptoms, chest pain, and
weight loss™, It is described at any age, but occurs
most frequently between the ages of 20 and 40. There
does not appear to be any association with sex or
ethnicity. The annual incidence is 1 in 100000 persons
and the prevalence is 10 in 10000 Following clinical
suspicion and diagnostic confirmation by means of
a barium swallow and manometry, the indication of
oesophagogastroduodenoscopy (EGD) in the initial
phase is essential for differential diagnosis, ruling out
pseudoachalasia due to malignant neoplasms and the
presence of oesophageal squamous cell carcinoma
as complications of achalasia. Diagnosis using high-
resolution manometry and multi-channel intraluminal
impedancemetry appears to have a higher diagnostic
sensitivity than conventional manometry in diagnosing
this disease. It also allows the identification of subtypes:
Type I is associated with absent peristalsis and no
discernible esophageal contractility in the context of an
elevated integrated relaxation pressure (IRP). Type II
is associated with abnormal esophagogastric junction
(EGJ) relaxation and panesophageal pressurisation in
excess of 30 mmHg. Type III achalasia is associated
with premature (spastic) contractions and impaired EGJ
relaxation'®.

EGD forms an essential part of the diagnostic algo-
rithm of achalasia, although in the earliest stage it
has a low sensitivity for detecting this condition as up
to 40% of patients with achalasia will have a normal
endoscopy!”’. The presence of oesophageal dilation on
the oesophagogram, a narrowing of the oesophageal
junction into a “bird beak” shape, aperistalsis, and
difficulty in evacuating the barium column from the
oesophagus support the diagnosis'*, The objective of
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treatment is to relieve the symptoms, improve oesopha-
geal evacuation, and prevent the development of compli-
cations. Therapeutic options include medical treatment,
endoscopic treatment, including pneumatic dilation
(PD) and botulinum toxin injection (BTI), and surgical
LHM treatment™. Other treatments with a promising
future which are currently being researched are POEM,
oesophageal stents, and ethanolamine injection.

ENDOSCOPIC THERAPY FOR
ACHALASIA

Pharmacological endoscopic therapy

BTI (Botox, Allergan, Inc.) has been the most frequently
used pharmacological endoscopic treatment for
achalasia since 1995. Botulinum toxin is a neurotoxin
which blocks the release of acetylcholine from nerve
endings by cleaving the SNAP-25 protein. This causes
a chemical denervation of the LES muscle, which can
last several months, reducing its basal pressure®,
The technique involves injecting 80 to 100 U of toxin
in four quadrants (20-25 U in each) using a sclero-
therapy needle, at a distance of 1 cm above the
squamocolumnar junction. Higher doses have not been
shown to be more efficient’®. The initial response rate
is very high, approximately 80%-90% in the month of
treatment, but the therapeutic effect disappears over
time such that < 50% of patients are asymptomatic
after one year of monitoring™®*?. This suggests that
repeated treatments with the toxin are required every
6-12 mo. The predictive factors of a better response
to treatment with BTI are: age > 40 years, achalasia
type II, and a decrease in base line pressure of the
LES after treatment™?. BTI has not been shown to halt
progressive oesophageal dilation, so it does not prevent
long-term complications of achalasia. It is a simple, safe
and effective technique with few side effects, although
chest pain following injection has been described in
16%-25% of cases. Complications such as mediastinitis
or allergic reactions to egg protein are rare, and
systematic neurotoxicity with generalised paralysis does
not occur due to the low doses used. However, repeated
botulinum toxin treatments cause an intramural inflam-
matory reaction at the level of the LES as well as submu-
cosal fibrosis which may make it more difficult to carry
out subsequent surgical myotomy™***, Treatment with
BTI should therefore be reserved exclusively for patients
of advanced age, those with high surgical risk, severe
comorbidities, short life expectancy, and those who
are not candidates for PD or surgical myotomy or on a
waiting list for surgery™®,

PD

PD is the most effective non-surgical procedure in the
treatment of achalasia™'”’. The aim of dilation treatment
is to rupture the muscle fibres of the LES by means of
the force exerted by air balloons positioned and inflated
at this level. Both the use of bougies as well as standard
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Figure 1 Witzel dilator.
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balloon dilation through the endoscope channel (TTS
balloon) have not been shown to be particularly effective
in achieving this goal, which is necessary to significantly
relieve symptoms'™. The most commonly used dilation
treatment for this disease is Rigiflex balloon dilation.
Another type of balloon dilation used less frequently
is the Witzel dilator, which has also been shown to
be effective although it is less widely used and fewer
papers have been published on it!*®',

Pneumatic dilation with a Witzel balloon: Pneumatic
dilation with a Witzel balloon is a relatively safe method
of treating achalasia with a similar rate of complication
to Rigiflex dilation, and a high level of efficacy in the
medium to long term™®?”, The Witzel dilator is a 15-cm
polyurethane balloon with a maximum diameter of 4
cm, which is inserted attached to the endoscope until it
is positioned at the level of the cardia using direct vision
and retroflexion (Figure 1). According to the technique
recommended by Alonso Aguirre®” the balloon is
inflated to 200 mmHg for 1 min and, depending on
patient tolerance (if the dilation is performed under
conscious sedation), it is inflated again once or twice
to a maximum pressure of 200 or 300 mmHg. If the
dilation is performed under deep sedation, the balloon
is inflated to 200 mmHg for 2 min. In a study published
for our centre in 2009™® we observed a success
rate of 85% after the first and second dilations (only
required in 23% of cases). During the first 5 years
of follow-up, 80% maintained the response, and the
proportion decreased to around 60% after 10 years.
The only variable related to a positive response in the
long term was age (> 40 years). A small humber of
complications were reported: perforation in 4.2%, all
treated conservatively, and the appearance of gastro-
oesophageal reflux (GER) in the 10% who responded to
treatment with proton pump inhibitors (PPI).
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Dilation with Rigiflex balloon: The procedure has
been standardised with the use of the Microinvasive
Rigiflex balloon system (Boston Scientific Corp,
Massachusetts, United States). These polyethylene
balloons are available in 3 diameters (30, 35, and 40
mm), mounted on a flexible catheter which is positioned
in the oesophagus using a guide placed with the help of
an endoscope. Balloon inflation at the level of the LES
can be controlled using radiology, radiopaque marking,
or endoscopy (Figure 2).

The protocol for inflating the balloon varies in function
from centre to centre. In general, the balloon is inflated
gradually until it reaches a pressure of approximately
7-15 psi, which is maintained for 15-60 s. Using
radiology, it is possible to check how the central notch on
the balloon, which corresponds to the LES, disappears
as the balloon is progressively inflated™". This is the
most important factor in order for the expansion to be
effective, rather than the duration of balloon inflation..
Following PD, some authors recommend ruling out
perforation by carrying out a radiological check using
Gastrografin followed by a barium oesophagogram™***.,
This technique can usually be performed on an
outpatient basis. The patient may be discharged after
6 h, once complications have been ruled out™*,
According to some authors, it is possible to choose
whether to perform a single dilation session™", or to
carry out successive dilations, progressively increasing
the diameter of the balloon in each session (beginning
with 30, then 35, and finishing with 40 mm)™,
with 4-6 wk between sessions, based on alleviation
of symptoms, reduction of manometric pressure in
the LES™**!, or the improvement of oesophageal
evacuation®?®, Overall, the results of the studies
published show that PD is effective, with response
figures of 40%-78% at 5 years and between 12%-58%
at 15 years™?4, By using the strategy recommended
in the clinical practice guidelines™, higher response
rates of up to 97% at 5 years and 93% at 10 years
can be achieved™. The predictive factors for a failure
of treatment with PD are: young patients (age < 40
years)'®¥*1 male sex, dilation using a 30-mm balloon,
presence of pulmonary symptoms, failure of treatment
after one or two dilation sessions!**?%3*3¢! post-
treatment determination of a pressure measurement
in the LES > 10-15 mmHg, failure of the balloon to
relax completely™, or delayed oesophageal evacuation
in a barium oesophagogram carried out in vertical
position®****!1, PD is the most cost-effective treatment
for achalasia for a period of 5 to 10 years after the
procedures'****!, Candidates for PD should be those
for whom surgery is not contraindicated as a definitive
treatment, given that the most severe complication for
this technique is oesophageal perforation, which occurs
in approximately 1.9% (range 0%-16%)?%*%!, Many
perforations tend to occur after the first dilation and
are believed to be related to incorrect positioning and
balloon relaxation during dilation**. Early diagnosis
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Figure 2 Dilation with Rigiflex balloon positioned at the level of the lower oesophageal sphincter. A: Step 1: positioning the balloon in the esophagogastric
junction (EGJ); B: Step 2: deflated balloon in the EGJ; C: Step 3: inflated balloon in the EGJ.

of this complication favours an improved course.
Small perforations can be managed conservatively
with parenteral nutrition and antibiotics'*”!, however
perforations which are larger, symptomatic, or with
suspected contamination of the mediastinum must
be repaired surgically via thoracotomy!*?!!. Other
complications include GER, which is generally mild
and transient, appears in 15%-35% of patients, and
usually responds to treatment with PPI“®). Serious
GER complications following dilation are rare. Mild but
frequent complications include chest pain, aspiration
pneumonia, bleeding, fever, tearing of the oesop-
hageal mucosa without perforation, and oesophageal
haematoma.

Comparison of the different therapeutic modalities
Botulinum toxin vs pneumatic dilation: The results
of individual randomised controlled trials comparing
BTI and PD have shown that there are no significant
differences between the two techniques in terms of
remission of symptoms in the short term (4-6 wk), but
there is a rapid relapse 6-12 mo after BTI. The success
rate in the year of treatment varies from 65.8%-70%
for PD and 24%-36% for BTI. However, it can be
concluded that PD is more effective in the long term
than BT+,

Botulinum toxin vs laparoscopic Heller myotomy:
There are few studies comparing BTI with LHM. The
study by Zaninotto et al*"! reports comparable efficacy
at 6 mo, although at 2 years only 34% of patients
treated with BTI remain asymptomatic, as compared
with 87.5% of patients treated with LHMPY,

Role of combination therapy: Therapy with BTI
in combination with any other type of endoscopic
or surgical treatment for achalasia can increase
the response rate. Although it is still not routinely
recommended in clinical practice®”, Mikaeli et a/***
published a higher remission rate during follow-up
in patients who had first been treated with toxin and

Roishidenge ~ WJGE | www.wjgnet.com

596

then with PD (77%) compared to those who had only
received treatment with PD (62%)"™*. Other authors
have reported a higher percentage of remission after
2 years in those who had received PD first followed by
BTI (56%) compared to those who had only received
dilation (35.7%), or only toxin (13.79%)"*.

Pneumatic dilation vs laparoscopic Heller myo-
tomy: The question of whether to choose surgical
treatment or PD as the primary treatment option
when treating achalasia remains controversial today.
Numerous studies use the strategy of repeating dilation
sessions depending on the symptomatic response, if
there is no improvement in the manometric tests or
in the evacuation of barium contrast. This strategy
enables the response rates to be increased to levels
comparable with those obtained with LHME?**¢!, The
only randomised comparative study between PD and
surgery, carried out by the European Achalasia Trial
Investigators Group in 20117 showed similar results
for both techniques with a follow-up period of 2 years.
201 patients were randomised to receive dilation with
Rigiflex (n = 95) or LHM with partial fundoplication
(n = 106). The success rate was comparable for both
techniques after 1 year and after 2 years: 90% and
86% respectively for PD, and 93% and 90% for LHM
(P = 0.46). The meta-analysis published in 2009 by
Campos et al*”! includes non-randomised studies of
case series. They reported overall response figures
of 68% in the 1065 patients dilated with Rigiflex and
89% in the 3086 patients who underwent surgery. In
a study by the Cleveland Clinic (Cleveland, OH, United
States), 106 patients were treated with PD and 73
patients with LHM. The success rate, based on clinical
data or necessity of re-treatment, was similar for both
groups: 96% for dilation vs 98% for surgery after 6
mo, decreasing to 44% vs 57% after 6 years. The
advantages of endoscopic treatment are that it includes
the possibility of outpatient care, is less invasive than
surgery, involves fewer complications and less risk
of subsequent reflux and haemorrhage. However,
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Figure 3 Peroral endoscopic myotomy.

in addition to the fact that more than one treatment
session is frequently required, there are still no studies
with long-term follow-up which have demonstrated the
superiority of PD"*®, A recent meta-analysis published
by Weber et al*” found that both techniques, PD and
LHM, were effective in the treatment of achalasia,
however myotomy was found to be more durable®,
There is some controversy around whether the initial PD
obstructs the subsequent performance of laparoscopic
myotomy™®*%, The type of treatment must be selected
consensually, taking into account the preferences of the
patient as well as the experience of each centre™®4,
These techniques should preferably be carried out by
centres with a high volume and experience in LHMP®.,

New treatments for achalasia

Peroral endoscopic myotomy: POEM is a minimally
invasive procedure carried out via endoscopy. It comb-
ines the surgical principles of laparoscopic myotomy
with the latest advances in endoscopic submucosal
dissection™®.

The technique is performed under a general
anaesthetic with endotracheal intubation and the patient
in supine position. A liquid diet is indicated for 24-48
h prior to the procedure and antibiotic prophylaxis is
administered on the day of the intervention, which is
maintained during hospitalisation and in some cases
for up to 7 d. Different authors agree on the use of CO2
insufflation to minimise the risk of pneumomediastinum
and air embolism. A submucosal injection of 10 mL of
saline solution with 0.3% indigo carmine is administered
in the central oesophagus, about 13 cm away from to
the EGJ, in a 2 o’clock position. A longitudinal incision
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of 2 cm is made above the surface of the mucosa to
gain access to the submucosal space (Figure 3). Thus
a descending anterior submucosal tunnel through the
EG] is created, which reaches approximately 3 cm into
the proximal stomach. Once the submucosal tunnel
is complete, the circular muscle fibres are cut 2-3
cm in distal direction from the access to the mucosa,
approximately 7 cm above the EG]. Myotomy continues
distally until it reaches the gastric submucosa, and
extends about 2-3 cm in distal direction to the EGJ.
Once the circular muscle fibres in the lower part of the
oesophagus have been identified and cut, the site of
access to the mucosa is closed using haemostatic clips™”.

The first reference to endoscopic myotomy for
achalasia appears in 1980 in a case series published by
Ortega et al*¥. Later, as endoscopic surgery through
natural orifices (NOTES) progressed, Pasricha et a/**!
demonstrated its feasibility using a porcine model.
The technique was adopted in clinical practice in 2010
by Inoue et af®®. The study evaluated 17 patients,
aiming for a significant reduction in the index of
symptoms of dysphagia in all of them (average score
from 10 to 1.3; P = 0.0003), as well as the basal
pressure of the LES (from 52.4 to 19.9 mmHg; P =
0.0001). The operating time ranged from 100 to 180
min, with an average myotomy length of 8.1 cm. No
serious complications related to the procedure were
described. One patient presented with a complication
of pneumoperitoneum. After a follow-up of 5 mo, only
one patient reported symptoms of reflux, which were
shown in gastroscopy to be an oesophagitis Los Angeles
Grade B, which was treated satisfactorily by taking a
protein pump inhibitor®®®, In 2011, Swanstrém et a/*”!
published their experience with POEM in 5 patients.
No leaks were detected in a barium oesophagogram
24 h after the procedure, nor were any complications
described immediately post-operation, with all patients
presenting a rapid relief of dysphagia without reflux
symptoms™®®®”), In 2012, von Renteln et a/*®® presented
the results of the first prospective POEM trial in Europe.
The myotomy was performed in 16 patients achieving a
clinical response of 94% after 3 mo. The LES pressure
was reduced from 27.2 to 11.8 mmHg (P < 0.001),
with no patients developing reflux symptoms after
the treatment®>®®), Some authors have studied the
applicability of the techniques to patients previously
subjected to endoscopic treatment (BTI, PD). Sharata
et al® demonstrated clinical success in this context
in 12 patients. Only one case of intramural bleeding,
which required a new endoscopy for haemostasis, and
one case of dehiscence of the mucosectomy, which
was treated with haemostatic clips, were described.
All patients demonstrated symptomatic relief, with
an average decrease in the Eckardt score from 5
to 1. Comparing these results with those of the 28
patients without previous endoscopic treatment, no
significant differences were found to exist between
the two groups'®®, In 2012, Zhou et al’® published
their experience with 12 patients with a history of

June 10, 2015 | Volume 7 | Issue 6 |



Lujan-Sanchis M et a/. Endoscopy management of achalasia

LHM in which they successfully performed endoscopic
myotomy. No serious complications with the technique
were described, achieving an average improvement in
the index of symptoms from 9.2 to 1.3 (P < 0.001).
The basal pressure of the LES was reduced from 29.4
to 13.5 mmHg (P < 0.001). Only one patient reported
reflux symptoms, presenting a positive response to
intermittent treatment with PPI®**7%,

The first study to retrospectively compare POEM and
surgical myotomy was published in 2013. No significant
differences were observed in terms of the length of
the myotomy, complication rate, or hospital stay™®>”*.
Bhayani et a’*! have recently presented the results of a
study in which 101 patients were prospectively included,
64 treated with Heller myotomy and 37 with POEM.
The authors conclude that the two techniques are
comparable in terms of efficacy and safety, with similar
results in post-operative manometry and pathological
acid exposure, as assessed on an outpatient basis using
a pH meter”,

In summary, POEM is posited as a useful technique,
although it is an expensive procedure which requires
significant expertise. The studies published show
excellent results in the short term as far as dysphagia
relief and improvement of the manometric pressure
data for the LES are concerned. The complication most
frequently described is pneumoperitoneum, which
can generally be resolved by conservative means.
The presence of GER following POEM ranges between
5.9% and 46%, depending on the series, but in
general it is a question of mild symptoms which can be
adequately controlled with medical treatment. On the
basis of the published data, it is no surprise that the
majority of experts on POEM, including surgeons with
extensive experience in surgical myotomy, appreciate
the advantages of achieving results like those for LHM
by minimally invasive means. Endoscopic myotomy
could eventually become a first-line treatment for
achalasia, except for those with significant comorbidity
or advanced achalasia at the megaoesophagus stage.
This technique is not a future anymore, but a present.
However, new randomised studies are needed which
will allow us to evaluate POEM in the long term and to
compare the technique with the remaining treatment
modalities.

Oesophageal prostheses: Self-expanding metallic
prostheses have been used safely and effectively to
treat malignant pathologies of the oesophagus and
tracheoesophageal fistula, oesophageal perforations,
and anastomotic leaks. However, given the high risk
of complications (migration, perforation, indentation,
and restenosis), its use in benign pathology is more
controversial. Various authors have defended the use
of removable prostheses in the management of benign
stenosis of the oesophagus, arguing that it constitutes a
reasonable alternative in the treatment of patients with
achalasia”>’¥. The ideal prosthesis would be placed
at cardia level to keep open the EGJ, thus limiting

Roishidenge ~ WJGE | www.wjgnet.com

598

gastroesophageal refluxt’.,

In 2009, Zhao et al’® published their experience in
75 with a diagnosis of achalasia who were treated with
the temporary placement of a self-expanding metallic
prosthesis of 30 mm in diameter, with a follow-up of
13 years. The placement of the prosthesis is guided
by a fluoroscopy and is extracted via gastroscopy 4-5
d later. The procedure was performed successfully
in all patients, achieving a clinical response of 100%
one month after removing the prosthesis and 83.3%
in the follow-up of over 10 years. No perforations or
mortalities associated with the treatment were reported,
with the percentage of migration of the prosthesis at 5%,
reflux at 20%, and chest pain at 38.7%. The authors
conclude that the use of a temporary self-expanding
metallic prosthesis is a safe and effective approach in
the treatment of achalasia, with a satisfactory long-
term clinical remission rate’®. In 2010, Cheng et
al”™ compared the efficacy of different self-expanding
metallic prostheses in the long-term treatment of
achalasia. They designed a study with 90 patients and
separated them into three groups according to the
diameter of the prosthesis used (20, 25, and 30 mm).
They concluded that the prosthesis with a diameter of
30 mm is associated with a lower incidence of migration
and with higher clinical response rates, comparable
in the short term with those described for surgical
myotomy"?!. The same authors published a prospective
randomised study in 120 patients, in which they
evaluated the long-term efficacy of a specially designed,
partially covered and removable metallic prosthesis,
and compared it with PD. They achieved a success rate
over 10 years of 83% with the 30-mm prosthesis, while
the response rate for the 20-mm prosthesis and PD was
00/0[75,77].

Although the results seem promising, they reflect
the experience of a single centre, which is why this
technique should not be generally recommended.
Further randomised studies are required which evaluate
its long-term efficacy and safety"”'.

Treatment of achalasia with sclerotherapy: Ethan-
olamine oleate: The injection of a sclerosing agent
such as ethanolamine oleate at the level of the LES
could be an alternative therapy for patients with
refractory achalasia who are not candidates for PD or
surgery. Its effect is based on the local inflammatory
effect of this substance, but there are still insufficient
studies and it is only to be recommended in selected
cases!”®”,

THERAPEUTIC MANAGEMENT
ALGORITHM

Achalasia therapy is based on achieving the relaxation
or mechanical disruption of the LES. Since achalasia
is a rare disease, there are few randomised and con-
trolled clinical trials which would enable us to define
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Figure 4 Management algorithm in patients without surgical risk. PD: Pneumatic dilation; LHM: Laparoscopic Heller myotomy.

the optimum strategy. Furthermore, the safety and
maintenance of efficacy of the different treatment
options vary greatly.

The choice of initial treatment of achalasia is complex
and all options are determined by the combination of
numerous factors such as the age of the patient, sex,
surgical risk, comorbidity, type of achalasia”’, patient
preferences, oesophageal anatomical distortion, and the
experience of the hospital. Moreover, identifying factors
which predict the success of the therapies can inform our
recommendations. In Figures 4 and 5, we propose an
algorithm for the management of this disease based on
the most recent published recommendations 2488081,
In general, LHM is the most durable technique in the
long term for treating achalasia, however PD is the non-
surgical procedure of choice, and it is the most cost-
effective strategy. Both techniques are recommended
as an initial therapy for treating achalasia in healthy
patients who can undergo surgery (Figure 4). The
success rate in the short term is comparable for the two
techniques.

PD is the most economical non-surgical option,
primarily for type II. The subtype of achalasia, diagnosed
using high-resolution manometry at the beginning of
the study, can predict the response of the treatment™®.
Thus we have seen that the success rate with PD is
significantly higher for achalasia type II (96%) than
for type I (56%) and type III (29%)®4, The sessions
are repeated according to an “on demand” strategy,
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based on the recurrence of symptoms, and long-term
remission can be achieved with it. Criteria for failure
include a lack of symptom relief after 2-3 sessions
or following the use of the largest diameter balloon
chosen. In these cases, the patient must undergo
surgery (Figure 4). In high-risk patients, PD can be a
reasonable alternative if carried out in hospitals with
surgical experience, because of the possibility, however
infrequent, of perforation (Figure 5).

Surgical myotomy, using the technique described
by Heller a century ago, is the most effective treatment
option in the long term™. In the last 20 years, this
procedure has been carried out safely and successfully
using the minimally invasive laparoscopic approach™®,
and more recently using robotic assistance. In the
majority of cases, it is recommended to also use an
anti-reflux fundoplication technique, preferably partial
(Dor anterior or Toupet posterior) owing to the fact that
it results in significantly lower rates of post-operative
dysphagia. It is the procedure of choice in adolescents
and young adults, especially male®!, in cases where
pseudoachalasia cannot be ruled out and, possibly, in
patients with achalasia type III (Figure 4)®%, patients
with pulmonary symptoms, and those who have
not responded to initial treatment with one or two
sessions of dilation'***#*#”) The predictors of a poor
response after surgery include severe pre-operative
dysphagia and preoperative low pressure of the LES
(< 30-35 mmHg)®. The main predictor of patients
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Figure 5 Non-surgical management algorithm. PEG: Percutaneous endoscopic gastrostomy; BTI: Botulinum toxin injection; PD: Pneumatic dilation; LHM:

Laparoscopic Heller myotomy.

who will require an additional intervention after the
Heller myotomy is an oesophageal dilation of > 6 cm
(megaoesophagus) in diameter prior to surgery.

Robotic surgery (Da Vinci® Surgical System, Intuitive
Surgical, Mountain View, CA) has been used to treat
achalasia as it meets the limitations of conventional
laparoscopic surgery, making it more ergonomic for
the surgeon and minimally invasive. This involves a
computer-assisted surgical device with remote handling.
The benefits of amplifying the three-dimensional
image enable complex surgical procedures such as
fundoplication LMH to be performed more accurately,
helping to prevent oesophageal perforation, and to
identify residual circular muscle fibres?®”.,

BTI is the first-line treatment for patients of
advanced age, those with severe comorbidities, those
with a short life expectancy!'®, or those on a waiting list
for surgery (Figure 5). It is recommended for patients
who are not eligible for more definitive therapies (PD
or LHM). Pharmacological treatment with nitrates,
calcium channel blockers, and “nitric oxide donors”
(sildenafil) may reduce pressure in the LES, but the
efficacy is generally unsatisfactory and incomplete. It is
recommended for patients who do not want or cannot
undergo a more definitive treatment and for whom
BTI has failed (Figure 5). Sublingual nifedipine is the
most widely used drug. In a review, Cochrane, Wen et
al®”, identified only two randomised studies evaluating
clinical success of nitrates in achalasia and concluded
that they cannot give solid recommendations for use.
In our experience, it can be a treatment option prior
to the extension of the myotomy or the election of
oesophagectomy. BTI and medical treatment should
only be used in high-risk patients (Figure 5), and as
an intermediate step prior to other, more durable
treatments®.

POEM is a new treatment™”

which has shown good
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results in the short term, including following a myotomy
with anterior fundoplication®. It is profiled as a viable
option for patients following the failure of a myotomy,
in the absence of more controlled studies, long-term
results, and comparison with current techniques.
Despite the improvement in symptoms offered
by PD and LHM, 10%-15% will present progressive
deterioration of the oesophageal function, and up to 5%
may require an oesophagectomy in the terminal stage
when they do not respond to any treatment (Figure
4)®, The ideal method of reconstruction following
oesophagectomy has not yet been established,
the options being gastric, colonic, or jejunal®®. The
treatment option for refractory achalasia is (Figure 5)*!
the minimally invasive Ivor-Lewis oesophagectomy.
The success rate is close to 90%, although there is a
significant risk of respiratory complications, anastomotic
strictures, and leaks, dumping syndrome, regurgitation,
and bleeding. The placement of percutaneous endo-
scopic gastrostomy (PEG) can be considered a suitable
alternative in patients with an unusually high risk for
other techniques. However, it does not tend to reduce
the symptoms or risks of aspiration of salivary retention.

ROLE OF ENDOSCOPY IN THE
DIAGNOSTIC THERAPEUTIC PROTOCOL
OF ACHALASIA

Evaluation to guide treatment

The success of the treatment must be documented
using objective parameters. Since there are deficiencies
in the correlation between the latter and clinical
symptoms, an adequate strategy includes periodic
monitoring to detect symptomatic recurrences at an
early stage. The symptoms can also reappear due to an
initial incomplete myotomy, the growth of new muscular
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fibres, or stenosis. The first clinical evaluation should be
performed at an early stage (1-3 mo) after the initial
intervention, and every 1-2 years thereafter’®. The
most widely used system for scoring symptoms is the
Eckardt score®®. The Eckardt score (maximum score,
12) is the sum of the symptom scores for dysphagia,
regurgitation, and chest pain (0, absent; 1, occasional;
2, daily; and 3, each meal), and weight loss (0, no
weight loss; 1, < 5kg; 2, 5-10 kg; and 3, > 10 kg). This
register allows new explorations, barium oesophagram,
and EGD to be indicated. In addition, regular monitoring
is important not only to ensure clinical control, but also
to decide on the need for retreatment and to prevent
complications at a later stage. Regardless of the
subtype of achalasia, the long-term positive response
variable most widely used in Europe is post-treatment
LES pressure < 10 mmHg®*®*®*, Other centres use the
timed measurement of the barium column after the PD
as a predictor of success. In this respect, a decrease
by > 50% with respect to the basal pressure within
1 min is associated with a clinical improvement™**,
Some institutions perform oesophageal manometry
intraoperatively or immediately after the dilation®®”®,
However, the pressure of the LES could be falsely
raised as a result of oedema or intramural haematoma
following the intervention. There is a new method for
the intraoperative evaluation of the diameter of the
EGJ (EndoFLIP). It is an endoluminal probe, which
produces functional images of the diameter of the EGJ
in real time using impedance planimetry. However,
more studies are needed to determine the best para-
meter for retreatment®. There is no treatment for
the neural lesion considered to be responsible for
achalasia, which is why oesophageal peristalsis is rarely
normalised following any of the therapies. However,
some cases have been described in which recovery of
peristalsis occurs, both following myotomy and following
dilation*°¥, Different authors have associated this
with close monitoring of patients and the early indication
of treatment, thus avoiding progression to advanced
stages with oesophageal atony.

Endoscopic surveillance of complications
The primary role of endoscopy is to detect, prevent, and
treat immediate and long-term complications deriving
from the disease itself and the therapies applied.
Endoscopy immediately after an endoscopic intervention
is only indicated for the treatment of complications
arising from the techniques used. However, there
are currently no guidelines for monitoring squamous
cell carcinoma or other late complications such as
oesophageal and peptic stenosis, or megaoesophagus.
More data are needed to determine which follow-up
guidelines will improve the overall result in this disease,
since prospective monitoring studies over > 30 years
have shown a benefit in long-term survival in only 13%
of cases!'®’.

The most prevalent complications in the long term
when the treatment has been effective are mainly
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due to GER, which occurs in almost 25% of patients

after a follow-up of > 15 years

(1081 “Following PD, the

symptoms are generally relieved and temporary,
and can be easily controlled with PPI. However, more
severe complications have been described following
surgery, including the incidence of reflux symptoms of
18% (range 5%-55%)""’. These complications can be
markedly reduced by adding a Dor fundoplication to
the LHM!™!, The second most frequent complication
is the progressive dilation of the oesophagus which
leads to sigmoid megaoesophagus, and appears in
10% of cases of > 10 years of progression®, The
most feared complication is oesophageal cancer,
the prevalence of which ranges from 0.4%-9.2%,
squamous cell cancer being more frequent™®**!! than
Barrett’s adenocarcinoma (associated with GER after
myotomy). In this case, and although more studies are
required, the majority of experts, including the latest
guidelines from the American Society of Gastrointestinal

Endoscopy

11121 “advocate some form of endoscopic

surveillance 15 years after the initial diagnosis, and
in patients with oesophageal stasis™!"*!, but the
subsequent monitoring interval has not been defined.

CONCLUSION

Achalasia is a primary oesophageal disorder for which
there is no curative treatment. Pneumatic dilation and
surgical myotomy are recommended initial therapies
in healthy patients because they offer the best results
in the long term. Botulinum toxin injection and medical
treatment have transitory effects, and should be
reserved for high-risk patients or as an intermediate
measure before more definitive treatment. Other new
options without definitive location in the therapeutic
algorithm are peroral endoscopic myotomy, metallic
stents, and ethanolamine injection. In refractory cases
and in terminal stages, oesophagectomy is an option.
Follow-up after the treatment is indicated to detect
recurrences, indicate retreatment, and prevent late
complications.
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