wdJ ¢

World Journal of
Gastrointestinal Endoscopy

Online Submissions: http:/ /www.wjgnet.com/esps/
wjge@wjgnet.com
doi:10.4253 / wjge.v5.i8.379

World | Gastrointest Endosc 2013 August 16; 5(8): 379-390
ISSN 1948-5190 (online)
© 2013 Baishideng. All rights reserved.

REVIEW

Endoscopic approach to achalasia

Michaela Miiller, Alexander J Eckardt, Till Wehrmann

Michaela Miiller, Alexander ] Eckardt, Till Wehrmann,
Department of Gastroenterology, German Diagnostic Clinic,
D-65191 Wiesbaden, Germany

Author contributions: All authors contributed equally to the
preparation, writing, and editing of this article; all authors read
and approved the final manuscript; the authors did not receive
any financial support and have no competing interests.
Correspondence to: Till Wehrmann, MD, PhD, Department
of Gastroenterology, German Diagnostic Clinic, Aukammallee
33, D-65191 Wiesbaden,

Germany. till. wehrmann@dkd-wiesbaden.de

Telephone: +49-611-577212 Fax: +49-611-577460

Received: February 17,2013 Revised: March 19, 2013
Accepted: May 8, 2013

Published online: August 16, 2013

Abstract

Achalasia is a primary esophageal motor disorder. The
etiology is still unknown and therefore all treatment op-
tions are strictly palliative with the intention to weaken
the lower esophageal sphincter (LES). Current estab-
lished endoscopic therapeutic options include pneumat-
ic dilation (PD) or botulinum toxin injection. Both treat-
ment approaches have an excellent symptomatic short
term effect, and lead to a reduction of LES pressure.
However, the long term success of botulinum toxin (BT)
injection is poor with symptom recurrence in more than
50% of the patients after 12 mo and in nearly 100% of
the patients after 24 mo, which commonly requires re-
peat injections. In contrast, after a single PD 40%-60%
of the patients remain asymptomatic for = 10 years.
Repeated on demand PD might become necessary and
long term remission can be achieved with this approach
in up to 90% of these patients. The main positive pre-
dictors for a symptomatic response to PD are an age >
40 years, a LES-pressure reduction to < 15 mmHg and/
or an improved radiological esophageal clearance post-
PD. However PD has a significant risk for esophageal
perforation, which occurs in about 2%-3% of cases.
In randomized, controlled studies BT injection was
inferior to PD and surgical cardiomyotomy, whereas
the efficacy of PD, in patients > 40 years, was nearly
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equivalent to surgery. A new promising technique might
be peroral endoscopic myotomy, although long term
results are needed and practicability as well as safety
issues must be considered. Treatment with a temporary
self expanding stent has been reported with favorable
outcomes, but the data are all from one study group
and must be confirmed by others before definite rec-
ommendations can be made. In addition to its use as
a therapeutic tool, endoscopy also plays an important
role in the diagnosis and surveillance of patients with
achalasia.

© 2013 Baishideng. All rights reserved.
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Core tip: Upper gastrointestinal-endoscopy is an im-
portant part in the diagnostic algorithm of achalasia.
Although it does not have a high sensitivity in detec-
tion of early stage achalasia, it is essential to rule out
pseudoachalasia. This updated review included the
newest data on treatment and surveillance of achalasia
patients with special emphasis on the new treatment
option of per oral endoscopic myotomy, including all
fulltext publications until January, 2013.
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INTRODUCTION

Idiopathic achalasia is a rare primary esophageal motor
disorder of unknown etiology, with an estimated inci-
dence of 1 case per 100000 of the general population'".
It represents a neurodegenerative disorder, in which
neurons of the myenteric plexus become destroyed.
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Although major strides have been made in understand-
ing the pathogenesis, including a probable autoimmune
mediated destruction of inhibitory neurons caused by an
unknown insult in genetically predisposed patients, the
definite pathophysiology is still unknown',

Achalasia is characterized by a loss of function of the
lower esophageal sphincter and the esophageal peristal-
sis. The classical features are incomplete relaxation of a
frequently hypertensive lower esophageal sphincter (LES)
and a lack of peristalsis in the tubular esophagus, which
causes symptoms such as dysphagia, regurgitation, weight
loss and chest pain.

The diagnosis of achalasia is suspected clinically
on the basis of the symptoms mentioned above and
confirmed by diagnostic tests, such as barium swallow,
and esophageal manometry. However, an endoscopic
examination is always necessary to distinguish primary
achalasia from the secondary form, in cases of possible
rnalignancy[‘ﬂ.

Since the underlying defect cannot be reversed, the
treatment of achalasia remains palliative. Therefore,
the aim of all current therapies is the improvement
of the esophageal food passage by reducing the distal
esophageal obstruction. Such improvement will lead to
symptomatic relief of dysphagia, regurgitation, as well as
weight gain.

This goal can be achieved by pharmacologic therapy,
by endoscopic treatment with pneumatic dilatation (PD)
or botulinum toxin (BT) injection, or by surgery. Recently,
new therapy options such as stent implantation or peroral
endoscopic myotomy (POEM) have been reportedH’S].
However, the efficacy of these treatment options var-
ies and the recommendation for the best therapy is still
controversial. Although pneumatic dilation and Heller
myotomy seemed to be the most effective treatments for
achalasia!”, the choice of treatment modality depends on
multiple factors, such as patients’ characteristics, clinical
presentation, local expertise and patients preferencem.

In addition, surveillance strategies remain a matter of
debate. Despite an increased risk for malignancy there are
no existing guidelines for surveillance of cancer or other
complications such as esophagitis, peptic strictures or
megaesophagus[g’g].

This review will provide an evidence-based approach
for the use of endoscopic options for the diagnosis, treat-
ment and surveillance of achalasia.

DIAGNOSTIC USE OF ENDOSCOPY

Endoscopy is one of the primary tools in the diagnosis

of achalasia as the leading symptom of the disease is
dysphagia. Esophago-gastroscopy, esophageal barium
swallow and esophageal manometry are the standard
diagnostic procedures in suspected achalasia. Although
an endoscopic diagnosis can only be made in about 1/3
of all patients with achalasia, its sensitivity increases with
progressive stages of disease!”. Typically the resistance
at the gastroesophageal junction is increased, but still
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relatively easy to pass with the endoscope. In advanced
stages of achalasia the esophagus is dilated and contains
retention of food or secretions'". The esophageal mu-
cosa usually appears normal, although sometimes inflam-
mation or ulceration caused by retained food can be
demonstrated. The endoscopic examination is especially
important to rule out other possible causes for the symp-
toms. These include esophageal and gastric tumors as
well as stenosis caused by scarring or inflammatory con-
ditions or by aberrant vascular patterns (e.g., dysphagia
lusoria). Especially the esophagogastric junction, as well
as the gastric cardia and the fundus, should be examined
carefully for evidence of neoplasm, because gastric ad-
enocarcinoma is the most common neoplasm associated
with pseudoachalasiam.

Furthermore, esophago-gastroscopy might be impor-
tant for the detection and treatment of complications
that can be a result of the disease itself such as mega-
esophagus or carcinoma, or of successful treatment for

example reflux esophagitis or peptic stricture.

ENDOSCOPIC TREATMENT

The treatment options remain strictly palliative; there-
fore the primary goal of all therapies is the improvement
of the esophageal food passage by reducing the distal
esophageal obstruction. Such improvement will lead to

symptomatic relief of dysphagia, regurgitation, as well
as weight gain. Endoscopic treatments include mechani-
cal rupture of the smooth muscle fibers of the LES and
relaxation of the hypertensive lower esophageal sphincter
by injection of botulinum toxin, an inhibitor of acetyl-
choline release from nerve endingsm as well as novel re-
ported endoscopic therapies such as stent placement, and
POEM respectively[4’5].

ENDOSCOPIC INJECTION OF BT

Strictly speaking, botulinum toxin injection into the LES
is a pharmacologic treatment, but it requires upper en-
doscopy for its application.

Botulinum toxin is a neurotoxin that leads to a block-

ade of the release of acetylcholine from vesicles of exci-
tatory motor neurons. Therefore, it counteracts the loss
of inhibitory input to the LES and helps to restore the
LES to a lower resting pressure!”.

Botulinum neurotoxins are divided into seven sub-
groups, identified by the letters A-G. In clinical practice
subtype A is most frequently used".

The application of BT is performed by prograde
or retrograde injection into the LES using a standard
sclerotherapy needle. The most common approach is the
injection of 20-25 units BT-A diluted in 1 mL of saline,
in each of the 4 lower esophageal sphincter quadrants
approximately 1 cm above the Z-line into the bulging
muscle (Figure 1", Whether the use of endoscopic ul-
trasound or manometry to identify the LES can achieve
better clinical results has not been definitively estab-
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Figure 1 Endoscopic images of botulinum toxin injection. Injection with the standard sclerotherapy needle deep intramuscular in the region of the cardia. A: Pro-
grade injection with an endoscopic view of the distal esophagus; B: Retrograde injection with a retroflexed view of the cardia.

Table 1 Efficacy of botulinum toxin injection in the treatment of achalasia

Ref. n BT-dose U Initial symptomatic response  Injection rate Long-term symptomatic response  Follow up (mo)
Wehrmann et al™” 20 100 80% 25 70% 24
Annese et al® 36 100 90% 0 78% 6
Pasricha et al™ 31 80 90% 1.6 68% 12
Fishman et al® 60 80 70% 1.3 36% 12
Annese et al™ 38 100 82% 1 68% 24
Gordon et al"™ 16 80 75% 1.25 58%

Cuilliere et al™™ 55 80 85% 12 60% 6

Vaezi et al"™ 22 100 64% 1.1 32% 12

BT: Botulinum toxin.

lished"", Botulinum toxin diffuses into the surround-
ing tissue of up to 10 mm, therefore absolute precision
might not be necessary[lsl. In two studies, instead of
BT-A (Allergan Inc., Irvine, CA, United States), Dysport
(Ipsen, Milan, Italy) was used at doses of 200-240 U and
was equally effective™. BT injection is a safe method
no more demanding than a routine endoscopy with no
major complications. The most common side effect
is retrosternal pain in up to 25% of patients“s]. It is an
outpatient procedure and the patients can go home after
they recover from sedation. The patients are allowed to
drink in the recovery room and to eat soft foods later in
the day. Symptomatic improvement occurs gradually and
usually peaks 1-3 d later, although this may be delayed
even further in the occasional patient[zn.

The first clinical studies were conducted in the 1990,
after preliminary studies in pigletsm’m. In these initial
studies, patients were treated with endoscopic injection
of botulinum toxin in comparison to placebo injection
of saline with symptomatic improvement as well as a
remarked reduction of the LES pressure after BT injec-
tion were demonstrated™. However, the clinical effect
of botulinum neurotoxins is reversible, because of the
regeneration of the presynaptic membrane®™. Therefore,
the efficacy of a single BT injection has been found
to vary from 3 mo to 3 years. In numerous placebo-
controlled trials, significant improvement of symptoms
has been shown in approximately 75% (70%-90%) of the
patients[27] (Table 1). Although, after 12 and 24 mo symp-
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toms recurred in more than 50% and in nearly 100% of
the patients, respectively[ZS’mJ. Therefore, repeat injections
are commonly required and nearly 75% of the initially
responsive patients will respond to a second BT treat-
ment. However, patients who failed to respond to initial
BT injection respond to a second injection in less than
20%P"!. Furthermore, it is known that increasing the dose
to 200 U BT does not improve the success rate whereas
two injections of 100 U of BT 30 d apart seemed to be
the most effective therapeutic schedule™.

However, the long-term safety and efficacy are less
certain™. It is known that repeated BT injections may
lead to decreased effects due to the development of
inhibitory antibodies'” and there is some evidence that
injection of BT into the LES is associated with increased
difficulty of performing esophagomyotomy™.

The long-term success of BT injection into the LES
in patients with achalasia was highest in elderly patients
(> 55 years), in patients with vigorous achalasia and those
with an LES pressure not exceeding the upper normal
level by 50% or more prior to treatment” . In fact,
several investigators have speculated that the better long-
term response to BT injections seen in the elderly might
be explained by diminished nerve regenerationpé]

In summary, the advantages of this method are that it
is simple, effective and relatively inexpensive, with no ma-
jor side effects and excellent short-term results. Unfortu-
nately this result only lasts for 6-9 mo on average in most
patients and only half of them benefit for more than 1
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Figure 2 Radiologic image of the esophagus of an elderly patient. A: Be-
fore Botox injection; B: After Botox injection, with a decrease of the diameter in
the area of the lower esophageal sphincter.

yearm. Because of its less invasive nature compared with
other therapeutic alternatives Botox injection may be the
preferred approach in the treatment of some patients
with achalasia, such as elderly patients (Figure 2) or pa-
tients with multiple medical problems who are poor can-
didates for more invasive procedures as well as those un-
willing to have either surgery or pneumatic dilatation®.
Furthermore, BT injection might be a useful therapy in
patients with atypical achalasia, or complex achalasia in
whom it is unclear whether more invasive procedures
such as pneumatic dilation or surgical myotomy are the

correct therapy™”.

DILATION OF THE LES

Theoretically, there are two possible modalities used to
dilate the LES in patients with achalasia: bougienage and
pneumatic balloon dilation.

Although bougienage is a technique known to be
highly effective in peptic or anastomotic strictures, it pro-
vides only temporary and incomplete symptom relief in
patients with achalasia™*". Therefore, the more forceful
stretching of the LES with pneumatic balloon dilation
that weakens the LES by tearing its muscle fibers is the
preferred approach.

PD

Pneumatic dilatation has been a well established and
proven treatment for achalasia for decades and is current-
ly considered the most effective nonsurgical treatment
option for achalasia'™.

Since the first description of treating achalasia with
whale bone by Sir Thomas Willis in 1674, the aim of the
procedure has principally remained the same. That is to
rupture the hypertensive smooth muscle of the LES. In
the past different kinds of balloons such as Witzel or
Mosher balloons, with a remarkable vatiation in the meth-
ods of dilatation were used for the forceful dilation'*!.
The procedure has become more standardized with the
development of the so called Rigiflex balloon System

(Boston Scientific Corporation, MA, United States), a low
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compliance polyethylene balloon available in 3 diameters
(3.0, 3.5, and 4.0 cm) (Figure 3A). It is fixed on a flex-
ible catheter that can be placed over an endoscopically
placed guidewire with subsequent fluoroscopic monitor-
ing of the balloon position across the LES. The rapid
inflation of the balloon with air leads to stretching of the
LES muscle fibers, resulting in at least partial rupture. In
otder to avoid radiation exposures, some centers moni-
tor balloon position by direct endoscopic observation!,
A pressure of up to 10-12 psi (average 7 psi) is used to
inflate the balloon for 1-2 min until the waist of the bal-
loon, which lies in the region of the LES, is completely
elapsed (Figure 3B). The dilation protocols and follow-up
varies among different investigators in the United States
and Europe!”, Some authors have used single dilation™
others performed serial graded dilations on consecu-
tive days or a few weeks apart with balloon sizes ranging
from 3 to 4 cm"™" and a few European centers perform
serial progressive dilations over several days, until the
manometrically measured LES pressure is below 10-15
mmHgm.

However, in the past numerous comparative stud-
ies found no significant different symptomatic response
rates for the use of different balloon systems, or differ-
ent length of inflation or peak pressures respectively,
although previous studies could show that the use of a
Rigiflex dilator and multiple dilations during the initial
treatment might improve efﬁcacym’m.

The technique of graded balloon dilation starting
with 3.0-cm Rigiflex balloon as the initial dilator and
progressing to 3.5-cm and 4.0-cm balloon in absence of
response to previous balloon size seems to be the safest
approach[sz]. Following dilation, radiologic esophago-
grams with water-soluble contrast agents are frequently
performed to rule out serious complications; whereas
others do not recommend a routine esophagogram in the
absence of symptoms suggestive of a perforation, such
as chest pain often with radiation to the back or to the
shoulder, followed in one third of patients by vomiting
and shortness of breath™,

Transmural perforation, mostly located just above the
cardia along the left side of the esophagus where there is
an anatomic area of weakness. The perforation rate re-
ported in different studies ranges between 0%-5% with a
mean range of 2%-3% (Table 2). In the review of Katzka
et al™ in which 29 studies of pneumatic dilation in acha-
lasia were evaluated the overall perforation rate was 2%
of which only 1% required surgery.

The mortality rate (5%-6%) after transmural per-
foration due to pneumatic dilation is usually caused by
the development of mediastinitis or bleeding into the
mediastinum®”. In general, conservative treatment with
fluid resuscitation, gastric decompression, and antibiotics,
best combined with an immediate endoscopic closure of
the perforation, is a possible option***. Complications
following pneumatic dilation, if recognized and treated
promptly, were not associated with adverse, long-term se-

quelaem. Multiple dilations, the use of inflation pressures
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Figure 3 Pneumatic dilation with a rigiflex balloon. A: Endoscopic image; B: Radiologic images. The waist of the balloon lies in the region of the lower esophageal

sphincter.

Table 2 Initial effiacy of pneumatic dilation in the treatment

of achalasia

Ref. Dilator-system n  Symptomatic Perforation
response rate
Chuah et al™ Rigiflex 32 91% 3%
Eckardtetal®™  Brown-McHardy 54 78% 2%
Wehrmann et al®” Rigiflex 40 88% 3%
Csendes et al”™ Mosher 39 65% 5%
Stark et al"®”! Brown-McHardy 10 100% 0%
Parkman et al™  Brown-McHardy 123 88% 2%
Coccia et al"™ Rider-Moeller 16 75% 0%
Bourgeois et al"  Rider-Moeller 53 80% 4%
Gelfand et al"”! Rigiflex 24 83% 0%
Vaezi et al™™ Rigiflex 20 75% 5%
Rai et al™”! Rigiflex 56 89% 0%

> or = 11 psi or a large balloon (4 cm) at initial dilation
as well as older age (> 65 years) seemed to be risk fac-
tors for esophageal perforation™. Although suspected
by early observations, a hiatus hernia, a diverticulum of
the esophagus and vigorous achalasia do not increase this
risk”™. Other minor complications include esophageal
mucosal tears, bleeding, intramural hematomas, aspiration
and diverticula at the cardia™", Post procedural fever
usually resolves spontaneously without the use of anti-
biotics, and in approximately 15% of patients severe but
self- limited chest pain occurs™,

Furthermore, some patients will develop reflux when
measured by 24-h esophageal pH monitoring. Although
severe complications of gastro esophageal reflux disease
such as peptic stricture, or Barrett esophagus are rare,
15%-45% of the patients will complain of heartburn re-
sponding to proton pump inhibitor treatment”™".

The only absolute contraindication for pneumatic dil-
atation is poor cardiopulmonary status or other comot-
bid illness preventing surgery, if a transmural perforation
might occur!"”

Outcome of PD

Initial success rates are high with up to 85% of patients
reporting symptom improvement after one month. Table
2 summarizes the results of several studies according to
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the short-term symptomatic success rate of PD.

A recently published review of 21 studies using Rigi-
flex balloons demonstrated that the initial success rates
depends on the balloon size, with larger balloons show-
ing better outcomes. Success rates of 74%, 80% and 90%
were achieved when using balloon sizes of 30, 35 and 40
mm, respectively!,

However, a decline in success rates over time was
consistently found. For example, researchers achieved
success rates of 74% at 6 mo, 68% at 12 mo and 58%
after 36 or more months. If patients are observed for
more than 10 years, only 40%-60% will remain asympto-
matic after a single PD. Therefore, repeated on demand
PD might be necessary and long term remission can be
achieved with this approach in up to 90% of the pa-
dents[47,50‘58]'

Nevertheless, it must be considered that the patients
with frequent PD are exposed to potentially serious
complications such as esophageal perforation, intramural
hematoma or aspiration and the uncertain durability of
symptom free intervals between dilations™ . Therefore,
it is important to predict which patient is less likely to
respond or will have an early recurrence of symptoms.
In fact, patients older than 40 years generally have bet-
ter outcomes following dilation than those who are
younger[m’w. Further positive predictive factors are a
LES-pressure of < 15 mmHg or a LES pressure reduc-
tion of more than 50% in comparison to the pre-dilation
LES pressure™*. By contrast, a wide esophagus, the use
of small balloon sizes, an incomplete obliteration of the
balloon waist during the procedure, a failed response to
one or two dilations, type 1 or Il patterns of achalasia in
high resolution manometry, poor esophageal clearance on
a timed barium swallow and younger male patients have
been shown to predict a poor treatment response!™*> ",

A recently published study reported a new predic-
tor of treatment success by measuring the distensibility
of the esophagogastric junction with an endoscopic
functional luminal imaging probe (EndoFLIP®). Even
when LES pressure was low, esophagogastric junction
distensibility could be reduced, which was associated with
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impaired emptying and recurrent symptoms'. Although

it must be considered that even if LES pressure is not an
optimal predictor, it still remains a valuable measure in
clinical practice.

In summary, PD is safer than commonly thought and
very effective even in the long term, although multiple
dilations will be needed over a lifetime in most patients.
The technique of graded balloon dilation starting with
3.0 cm Rigiflex balloon as the initial dilator and progress-
ing to 3.5 and 4.0 cm balloon in absence of response to
previous balloon size seems to be the safest approach®.
Patients not responding to three setial dilations are less
likely to respond to repeated dilations and should be of-
fered surgery.

Comparative trials between various treatment modalities
The review of six randomized controlled trials compar-
ing PD to BT injection in patients with primary achalasia
demonstrated no significant difference in symptomatic
remission and the mean esophageal pressure within 4 wk
of the initial intervention. However, in the long term (>
6 mo) PD was more effective™”. The combination of
both treatments does not improve the outcome'™

In summary, BT injection has similar efficacy as pneu-
matic dilatation in achieving an initial improvement in
dysphagia. It can also be effective in some patients with
tortuous megaesophagus and vigorous achalasia, but se-
rial injections are required to sustain relief and its long
term efficacy is inferior to PD". Furthermore, serial
BT injection is more costly than PD dilation, if the life-
expectancy is > 2 years'".

The role of PD in comparison to surgical myotomy
is less clear. The difficulty in comparing both therapies is
due to the lack of prospective randomized studies with a
long follow up (> 5 years) in a large population and the
lack of standardized technique of balloon dilation.

In the past years meta-analyses have favored surgery
as the best treatment to achieve long-term success' ",
However, these analyses mostly included retrospective
studies of different sizes and quality and did not include
approaches with on demand repeat dilations. In fact, a re-
peated dilation was the negative endpoint in some of the
studies.

Until recently, only one randomized study existed.
The study by Csendes ¢ a/”, in which conventional
cardiomyotomy plus Dor fundoplication was compared
with the pneumatic dilation using the so-called “Mosher
Bag”, reported symptomatic response rates 5 years af-
ter treatment of 95%, and 65% in the surgical and PD
group, respectively. However, the technique used for the
pneumatic dilation was possibly suboptimal and a later
published long-term follow-up of the same patient group
showed that the results of the surgery were less favorable
after more than 15 years of observation, with only 75%
of patients being in sustained remission.

Last year, the results of a European multicenter
study were published™. Tn one study arm, patients were
treated (#» = 94) with PD, starting with a 30 mm Rigiflex
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balloon, followed 1 to 3 wk later by dilation with the use
of a 35-mm balloon. All patients thus underwent at least
two dilations. If the Eckardt score 4 wk later was greater
than 3, a third dilation was performed, with the use of
a 40-mm balloon. The other group (# = 104) received
a laparoscopic Heller cardiomyotomy with antireflux
technique (LHM). Both treatments had comparable
therapeutic success at 2 years, with 86% of the patients
achieving symptomatic relief with PD and LHM, respec-
tively. Furthermore, there was no significant difference
in the LES pressutre or esophageal emptying, as assessed
by the height of barium-contrast column in both groups.
Although age was not an overall predictor for therapeutic
success for treatment, similar to previous investigations,
an inferior symptomatic response of PD in patients with
age < 40 years was observed.

The rate of complications as well as the frequency of
induction of gastroesophageal reflux was similar in both
groups. This data suggests that PD and LHM have equal
efficacy, given that PD is performed with at least two di-
lations.

Not surprisingly, the only study comparing BT injec-
tions with laparoscopic cardiomyotomy showed an inferi-
otity of BT. The 1-year remission rate was 53% in the BT
group and 90% in the myotomy group and 2 years later
only 34% of the patients treated with BT and 88% of the
operated patients were in clinical temission’”

NEW ENDOSCOPIC THERAPEUTIC
APPROACHES
POEM

POEM is a new endoscopic treatment for achalasia.
Ortega et al™ first reported an endoscopic myotomy in
the treatment of achalasia using a needle knife to cut the
inner circular muscle fibers of the LES by cutting directly
through the mucosa during endoscopy.

After this small study with excellent results the
method fell into oblivion, until Pasticha ez a/" reported
a technique of endoscopic submucosal method on a pig
model. Afterwards Inoue e @/ described a clinical ap-
plication of the modified Pasticha technique as POEM.
This approach involves endoscopic dissection of the
esophageal submucosal space (under CO: insufflation)
to gain access to LES muscle fibers. The semicircumfer-
ent dissection starts approximately 6-13 cm proximal to
the esophagogastric junction and is extended 2 ¢cm into
the stomach. Circular muscle bundles are then dissected,
leaving the longitudinal muscle layer intact. Inoue et a/™
could show a significant improvement of dysphagia
and reduction of LES pressure after this intervention,
although the mean postinterventional LES pressure was
still high at 20 mmHg. Most recently, several centers are
using the POEM technique and reported excellent short
term results and no “serious” complications, although
pneumomediastinitis, C-reactive protein elevation are
common and long term results are required”™ ™", A short
overview of the results to date is given by Table 3.
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Table 3 Results of peroral endoscopic myotomy for the treatment of patients

Ref. n Mean age Myotomy Follow-up Symptomatic response LES-tone

(yr) length (cm) (mo) (Eckardt score before/after POEM) (before/after POEM, mmHg)
Inoue et al® 17 41 8 5 10/1.3 52/20
von Renteln et al®™ 16 45 12 3 8.8/1.1 27/12
Swanstrom et al™” 5 64 7 1 Not quantified Not measured
Costamagna et al™"! 1 32 10 1 71/1.1 45/17
Chiu et al™ 16 48 11 6 55/0 44/30

Only full text publications are considered. LES: Lower esophageal sphincter; POEM: Peroral endoscopic myotomy.

The procedure is promoted as less invasive than surgi-
cal myotomy, but it still requires general anesthesia and is
not less time consuming than a laparoscopic approach. It
is a sophisticated and demanding technique even for ex-
perienced endoscopists and so far has shown suboptimal
results for lowering LES pressure compared in compari-
son to the published results with surgery. Furthermore
revisional surgery might be more difficult because the
space between the submucosal and muscular layers might
become inflamed and scarred”".

In summary, it is a very interesting approach but long
term results as well as a comparison of POEM with oth-
er treatment modalities in randomized controlled studies
are required and it’s use should only be applied in the
context of clinical trials.

Stenting

Another novel therapeutic approach is temporary esoph-
ageal stenting, Recently, a strategy of using retrievable
stents has been successfully applied in the treatment of
benign esophageal strictures” . A few studies, from
a single Chinese study group reported a symptomatic
benefit with the use of self expanding metal stents in pa-
tients with achalasia. In this endoscopic approach a par-
tially covered, self-expanding metal stent (SEMS) with a
diameter of 20, 25 or 30 mm was applicated in unsedated
patients with achalasia. It was kept in place for 1 wk and
then it was removed endoscopically. The best results after
10 years were shown in patients treated with a 30 mm
stent. The clinical remission rate was 86%, 27%, 13%, 0%,
in 30 mm SEMS, 25 mm SEMS, 20 mm SEMS and PD,
respectively[84’85]. In contrast, other study groups could
not confirm these results and complications, such as stent
migration, chest pain and reflux esophagitis have been re-
ported, with a mortality and morbidity of 33% and 50%
respectively[g()’sﬂ.

Ethanolamine oleate injection

Case reports from southern Europe and Tran™
ported a good response after endoscopic injection of the
sclerosing agent ethanolamine oleate in the cardia. As
a possible mechanism inflammatory destruction of the
LES is discussed. Symptom relief as well as improved
esophageal emptying has been demonstrated. However,
the reported number of cases is very small and the lon-
gest follow up was 17 mo.

[88,89] ]

re-
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USE OF ENDOSCOPY FOR
SURVEILLANCE

In patients with achalasia surveillance is important for
several reasons. First, treatment success needs to be doc-
umented by objective parameters. Second, regular follow-
up enables the clinician to detect symptomatic recurrenc-
es at an eatly stage and, third, endoscopic surveillance has
the potential for early recognition of late complications,
such as esophageal squamous cell cancer, megaesophagus
or reflux esophagitis.

Objective evaluation of treatment success at least
with a structured symptom orientated questionnaire
and esophageal manometry, or better with additional
timed barium esophagogram and endoscopy should be
performed eatly (4-12 wk) after the initial intervention.
Some centers even perform esophageal manometry intra-
operatively or immediately after pneumatic dilation”"?,
A post-dilation LES resting pressure of < 10-15 mmHg
is generally considered to be predictive of a good long-
term responsem’()zj. However, falsely elevated LES pres-
sure could be measured immediately after disruption of
the LES due to associated edema. In the immediate post
interventional period endoscopy is less important, but
it is useful for further surveillance. Endoscopy might
have a role in the detection or prevention of long-term
complications. Up to 10% of all patients with long-
standing achalasia (more than 10 years after first diagno-
sis) develop progressive enlargement of the esophagus,
which can lead to a sigmoid-shaped esophagus and/or
megaesophagusl93J (Figure 4). This complication more
frequently develops in patients who remain ineffectively
treated for years. If these morphological changes are only
recognized at an advanced stage, esophageal resection
may be the only remaining therapeutic optionm].

In addition, the risk of esophageal cancer in achalasia
patients is estimated to be approximately 30-fold higher
than in the general populationls’gl. Especially in male acha-
lasia patients, a substantially greater risk for both squa-
mous cell carcinoma and adenocarcinoma of the esopha-
gus has been shown, whereas the risk in female patients
could not be evaluated due to the small numbers™.

The first prospective evaluation of esophageal cancer
risk in a large cohort of achalasia patients with long-term
follow-up demonstrated an increased rate of esophageal
cancer. The mean age at cancer diagnosis was 71 years,
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Figure 4 Endoscopic images of patients with achalasia. A: Early achalasia; B: Advanced achalasia with a megaesophagus, hyperplasia of the esophageal epithe-

lium.

after a mean of 11 years (range 2-23 years) following ini-
tial diagnosis, and a mean of 24 years (range 10-43 years)
after symptom onset. Although, most neoplastic lesions
remained undetected until an advanced stage, despite
structured endoscopic surveillance, the authors suggested
such a surveillance strategy in patients with longstanding
achalasia””.

Even if the latest American Society of Gastrointes-
tinal Endoscopy guidelines correctly state that there are
still “insufficient data to support routine endoscopic
(cancer) surveillance for patients with achalasia”””, endo-
scopic surveillance might be beneficial in particular if one
considers that cancer is not the only late complication of
this disease. Therefore, most experts favor some form of
endoscopic surveillance in patients with achalasia if the
disease has been present for more than 10-15 years'” .
It could be considered that chromoendoscopy or narrow
band imaging might be superior for eatly detection of
neoplastic lesions, but further studies are needed to com-
pate these techniques with standard endoscopy.

Another long-term complication that requires care-
ful attention is the development of clinically significant
gastro-esophageal reflux disease (GERD), which occurs
in up to 25% of patients with achalasia who are followed
up for > 15 years””. GERD-related findings range from
reflux esophagitis and peptic strictures to Barrett’s esoph-
agus, which in rare instances may progress to esophageal
adenocarcinoma. In our practice follow-up visits are rec-
ommended biannually. The patients undergo structured
interviews using a scoring system (Eckardt score) for the
symptoms and upper gastrointestinal (GI)-endoscopy to
detect reflux-esophagitis or the development of a mega-
esophagus. If achalasia has been present for more than
10 years the follow-up interval is shortened to annual
intervals.

However, further studies are needed to determine
whether such surveillance strategies will improve the
overall outcome.

CONCLUSION

Upper Gl-endoscopy is an important part in the diag-
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nostic algorithm of achalasia. Although it does not have
a high sensitivity in detection of eatly stage achalasia, it is
essential to rule out pseudoachalasia.

Treatment remains palliative as the neuronal defect
of the disease seems to be irreversible. Therefore, the
primary goal of all therapies is the improvement of the
esophageal passage by disruption of the LES and the
prevention of long-term complications. The most ef-
fective endoscopic therapy is graded pneumatic dilation
with Rigiflex balloons, whereas the endoscopic injection
of Botulinum toxin injection is mostly reserved for old
patients or those with major comorbid illnesses prevent-
ing surgery. A new promising technique might be POEM
although long-term results and comparison of POEM to
PD and LHM are needed.

Treatment with a temporary self expanding stent are
reported by one group who reported a better long term
effect than PD, but the results of PD were poor in this
study and the data must be confirmed by others before
this method can be recommended. In addition, multiple
complications such as stent migration, bleeding and chest
pain can occur with this technique.

Most experts favor some form of endoscopic surveil-
lance in patients if achalasia has been present for more
than 10-15 years. However, no guidelines exist and fur-
ther studies are needed to determine whether and which
surveillance strategies will improve overall outcome.
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