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Abstract
Achalasia is a motility disorder of the esophagus 

characterized by dysphagia, regurgitation of undigested 
food, chest pain, weight loss and respiratory symptoms. 
The most common form of achalasia is the idiopathic one. 
Diagnosis largely relies upon endoscopy, barium swallow 
study, and high resolution esophageal manometry 
(HRM). Barium swallow and manometry after treatment 
are also good predictors of success of treatment as it is 
the residue symptomatology. Short term improvement 
in the symptomatology of achalasia can be achieved 
with medical therapy with calcium channel blockers or 
endoscopic botulin toxin injection. Even though few 
patients can be cured with only one treatment and 
repeat procedure might be needed, long term relief from 
dysphagia can be obtained in about 90% of cases with 
either surgical interventions such as laparoscopic Heller 
myotomy or with endoscopic techniques such pneumatic 
dilatation or, more recently, with per-oral endoscopic 
myotomy. Age, sex, and manometric type by HRM are 
also predictors of responsiveness to treatment. Older 
patients, females and type Ⅱ achalasia are better after 
treatment compared to younger patients, males and 
type Ⅲ achalasia. Self-expandable metallic stents are an 
alternative in patients non responding to conventional 
therapies. 
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Core tip: Achalasia is characterized by dysphagia, 
regurgitation, chest pain, weight loss and respiratory 
symptoms. Diagnosis and post-treatment assessment 
largely rely upon endoscopy, barium swallow study and 
high resolution esophageal manometry (HRM). Short term 
improvement in the symptomatology can be achieved with 
medical therapy or endoscopic botulin toxin injection. Long 
term relief from dysphagia can be obtained with either 
laparoscopic Heller myotomy, pneumatic dilatation or per-
oral endoscopic myotomy. Age, sex, and manometric 
subtype by HRM are also predictors of responsiveness 
to treatment. Self-expandable metallic stents are an 
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alternative in patients non responding to conventional 
therapies. 
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INTRODUCTION
Achalasia is a motility disorder of the esophagus 
characterized by dysphagia, regurgitation of undigested 
food, chest pain, weight loss and respiratory symp
toms[1,2].

Achalasia is a relatively rare condition with incidence 
ranging from 0.3 to 1.63 cases per 100000 people 
per year in adults[36]. There seems to be no difference 
in sex and racial distribution. Incidence rates of this 
pathology seems to be rising, it remains unclear if this 
reflects a true rise in the incidence or an improved 
diagnosis[3,6,716].

Most studies found the median age at the diagnosis 
to be over 50 years[3,4,17] whereas other authors have 
suggested a bimodal distribution of incidence by age 
with peaks around 30 and 60 years of age[79]. 

Although the etiology remains unknown, it has been 
established that achalasia results from the disappearance 
of the myenteric neurons leading to loss of peristalsis 
and failure of relaxation of the lower esophageal sph
incter, particularly during swallowing[18].

Antibodies against myenteric neurons have been 
found in serum samples obtained from patients affected 
with achalasia[1921]. Genetic[2227], autoimmune[28,29], and 
viral[3033] conditions may play a role in the development 
of the condition.

Since symptoms of achalasia are not specific, the 
diagnosis of the disease can be delayed for as long as 
5 years[34,35]. Dysphagia for solids and liquids occurs 
in > 90% of patients affected with achalasia, other 
symptoms include weight loss (35%91%), food 
regurgitation (76%91%), respiratory complications 
such as chest pain (25%64%) and heartburn 
(18%52%) nocturnal cough (30%) and aspiration 
(8%)[1,3638]. 

In a patient presenting with dysphagia, it is mandatory 
to rule out malignancies but also pseudoachalasia or any 
other anatomical lesions with radiology or endoscopy. 
Old age, weight loss and rapidly progressing dysphagia 
are particularly suspected for pseudoachalasia and thus 
should be investigated by the mean of and endoscopic 
ultrasound or computer tomography (CT)scan[39,40]. 
These imaging techniques will reveal thickening of the 
esophageal wall, mass or lesions. 

However, both endoscopy and radiology only identify 
about half of patients with achalasia, especially in early 

stage. Endoscopy may reveal a dilated esophagus with 
retained food and a difficult access to gastric cavity 
due to increased resistance of the gastroesophageal 
junction in advanced stages of the disease.

In addition, a timed barium swallow esophagram 
(TBA) can be done to assess emptying of the esop
hagus; the height of the barium column 5 min after the 
ingestion is a measure of emptying[41,42] (Figure 1). A 
TBA has proven itself useful also in the postoperative 
assessment of the disease.

Manometry is the mainstay of the assessment in 
achalasia both before and after treatment. Manometric 
features of achalasia are absence of peristalsis, incomplete 
relaxation of LOS on deglutition (residual pressure > 
10 mmHg) with increased resting tone of LOS and, 
sometimes, increased intraesophageal pressure[2]. 

High resolution manometry (HRM) is now regarded 
as the gold standard for the diagnosis of achalasia[43,44], 
this diagnostic technique is performed by mean of 
catheters incorporating 36 or more pressure sensors 
spaced 1 cm apart. 

Thanks to the greater accuracy of HRM, three clinically 
relevant subclassifications of achalasia have been 
distinguished on the basis of the pattern of contractility 
in the esophagus[45].

Type Ⅰ (classical achalasia; no pressurisation to 
over 30 mmHg in distal esophagus and failed relaxation 
on swallow), type Ⅱ (achalasia with compression or 
compartmentalisation in the distal esophagus > 30 
mmHg), and type Ⅲ (two or more spastic contractions) 
(Figure 2).

TREATMENT
Since the underlying defect cannot be reversed, the 
treatment of achalasia remains palliative. Current 
therapeutic options include pharmacologic therapy, 
endoscopic treatment and surgery. The primary goal of 
all therapies is the improvement of the esophageal food 
passage by reducing the distal esophageal obstruction.

Pharmacological treatment
Nitrates and Calciumchannel blockers are the most 
widely used drugs for the treatment of achalasia[4649]. 
Nifedipine is administered 1560 min before meals in 
sublingual doses of 1020 mg. It inhibits the cellular 
calcium uptake resulting in inhibition of LOS muscle 
contractions and lowering of the LOS resting pressure 
by 30%60%[4648]. Side effects are seen in up to 30% 
of patients and include hypotension, headache, and 
dizziness even if tolerance develops over time.

Only two poorly designed randomized controlled 
trials have been identified in a Cochrane review by Wen 
et al[50] about the use of nitrates in achalasia so no solid 
recommendations can be given at present about this 
treatment.

Botulin toxin A is a neurotoxin blocking the release 
of acetylcholine from the synapsis terminals. It can be 
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injected during upper endoscopy through an injection 
needle directly in four or eight quadrants into the LOS 
at the dose of 80100 units[51,52]. 

This combined endoscopic/pharmacological treatment 
has proven itself safe and effective. More than 80% of 
patients have clinical response by one month even if 
response fades quickly and only about 60% of patients 
are still in remission at 1year followup[53].

Botulinum toxin compared with pneumodilatati
on[5458] and laparoscopic myotomy[59] shows initial 
comparable relief from dysphagia but a rapid relapse 
of symptoms after 612 mo. So, botulinum toxin, as 
calciumchannel blockers or nitrates use, should be used 
as a temporary option before a more durable treatment 
or in high risk patients who are poor candidates for 
surgery or pneumodilatation. 

Pneumatic dilatation
Pneumatic dilatation stretches and tears the LOS fibers 
with air-filled balloons, the most widely used ones are 
Rigiflex Balloon System (Boston Scientific, Marlborough, 
MA, United States). The balloons are available in three 
sizes (30, 35 and 40 mm) made of noncompliant 
polyethylene; they are placed over a guidewire at 
endoscopy, positioned across the LOS and inflated 
under fluoroscopic guidance, a graded dilation protocol 
starting with a 30 mm balloon is usually preferred[60] 
(Figure 3).

An esophageal lavage with largebore tubes might 
be needed in patients with megaesophagus before the 
procedure. In patients with previous pneumdilatation 
failure, younger than 40 years or after a previous Heller 
myotomy it is possible to begin with a 35 mm balloon. 
The balloon positioning is checked with fluoroscopy or, 
sometimes, endoscopy; the waist caused by the non 
relaxing LOS should impinge on the middle portion 
of the balloon. After careful positioning, the balloon is 
inflated until the waist is flattened; the pressure needed 
in the balloon is 715 psi of air and is held for 1560 s. 

Patients must be on a liquid diet for several days and 
fast for 12 h prior to procedure. The procedure is usually 
performed as an outpatient surgery under conscious 

sedation in the morning, the patient is then kept under 
observation for 26 h and can return to normal activities 
the subsequent day. During observation, patients should 
be assessed for chest pain and fever. A Gastrografin 
swallowing assessment should be performed in patients 
complaining with significant pain in order to exclude 
esophageal perforation. 

Subsequent dilatations can be performed after a 
2 to 4 wk interval if needed on the basis of symptom 
relief, LOS pressure measurements or improvement in 
esophageal emptying[36,6163]. 

Pneumatic dilatation with 30, 35 and 40 mm Rigiflex 
Balloons results in good to excellent symptom relief 
in 74%, 86% and 90% of patients respectively at 
3year followup but nearly two thirds of patients have 
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Figure 1  Barium swallow esophagrams showing typical bird-beak appearance 
of the distal esophagus.

Figure 2  High-resolution manometric types of achalasia according to the 
Chicago Classification: Type 1, characterized by the absence of peristalsis 
(A); type 2, defined by the presence of esophageal compression, named 
panesophageal pressurization (B); type 3, characterized by the presence 
of peristaltic fragments or spastic waves (C).

A

B

C
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perforation and mediastinitis[74]. Natural orifice transluminal 
endoscopic surgery made its appearance in 2004 and 
there has been a tendency towards the development 
of less invasive alternative to transcutaneous surgical 
interventions since then. To obtain an access to the 
mediastinum or the peritoneum, a technique consisting in 
the creation of a submucosal tunnel closed by a mucosal 
flap was developed[75].

Peroral endoscopic myotomy (POEM) was developed 
from this technique and features the creation of a 
submucosal tunnel enabling the LES myotomy to be 
performed away from the mucosal entry site which is 
closed at the end of the procedure. 

In 2007, the first LES myotomy was performed in 
a porcine survival model[76] and in 2008, Inoue et al[77] 
used the technique of submucosal tunneling to perform 
the first endoscopic LES myotomy on humans and 
coined the term POEM for per oral endoscopic myotomy. 
Even though, POEM is mainly performed for achalasia, it 
can be successfully applied in diffuse esophageal spasm, 
nutcracker and jackhammer esophagus[78,79]. POEM can 
be also used in patients with prior Heller myotomy and 
previous endoscopic pneumatic dilatation[80,81]. 

POEM contraindications include severe pulmonary 
disease, bleeding disorders esophageal irradiation or 
esophageal malignancy and endoscopic intervention 
including endoscopic mucosal resection and[82] endoscopic 
submucosal dissection (ESD). POEM requires general 
anesthesia with the patient in supine position. It is 
recommended to use anesthesia with positive pressure 
ventilation to prevent severe mediastinal emphysema[83]. 
A traditional forwardviewing endoscope and equipment 
employed in ESD are used. Carbon dioxide is used 
for insufflation. The esophageal submucosal space is 
expanded with injection of indigo carminesaline mixture 
(typically, 0.3% indigo carmine). The submucosal tunnel is 
initiated 1015 cm above the gastroesophageal junction 
(GEJ). The recommended mucosal entry site is, generally, 
on the anterior wall between 11 and 2 o’clock[83,84]. In 
case POEM is performed in patients in which a balloon 
dilatation has been performed with poor results, since 
the anterior route can be seriously scarred, the incision 
is usually performed at the 7 o’clock position[85]. After a 

symptom relapse over a 46 years[38,63,64].
Long term relapses can be managed to obtain long

term remission by a repeat dilatation strategy. Best 
outcomes are seen in patients with type Ⅱ pattern by 
HRM, women and in those older than 40 years[1,38,41,65,66].

Patients with type Ⅲ seem to have better results if 
treated with Heller myotomy compared to pneumatic 
dilatation, no significant differences are seen in type Ⅰ and 
Ⅱ. The different response in type Ⅲ patients seems 
to be due to the fact that Heller myotomy results in a 
more extensive and proximal disruption of oesophageal 
muscle fibers[67]. 

At present, pneumatic dilatation has proven itself 
to be the most costeffective treatment for achalasia 
over a 510 year period[68,69]. Up to one third of patients 
have complications after pneumatic dilatation, most 
of them are minor such as bleeding, fever, chest pain, 
mucosal esophageal hematoma and mucosal tear without 
perforation. Even though severe gastroesophageal 
reflux disease is rare after pneumatic dilatation, 15-35 
of patients experiences heartburn which can be treated 
with proton pumpinhibitors[70]. Perforation is, by far, the 
most serious complication occurring in about 2.0% of 
patients[71] (reported rate of 0%16%), about 50% of 
perforated patients require surgery thus, poor surgical 
candidates are poor candidates to pneumatic dilatation 
as well. In a recent series, 16 consecutive transmural 
perforations were managed conservatively[72]. Small 
perforations are usually treated with total parenteral 
nutrition and antibiotics for days to weeks. Large 
perforations will require surgical repair by thoracotomy. 
Difficulty in keeping the balloon in place is a reported 
risk factor for perforation[73]. Also, performing the initial 
dilatation with a 35 mm balloon seems to put the 
patient at risk for perforation, compared to an initial 
dilatation performed with a 30 mm balloon[66]. 

Per-oral endoscopic myotomy
Ortega first described a series of 17 patients affected with 
achalasia and treated with a direct transmucosal lower 
esophageal sphincter myotomy and good clinical, radiologic 
and manometric results in 1981. No confirmatory work 
was published, perhaps due to complications such as 
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Figure 3  Pneumatic dilation with a Rigiflex balloon under endoscopic control.
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2 cm mucosal incision is made, the submucosal tunnel is 
extended downward by using a technique similar to ESD 
to reach the gastric cardia 23 cm distal to the GEJ. 

Accurate identification of EGJ is essential. Delineation 
of the GEJ is done in a variety of ways like monitoring 
the endoscope insertion length, identification of the 
longitudinal palisade vessels in the submucosal layer, 
change in the submucosal vascular pattern (from 
palisade to reticular) at EGJ, stenotic segment of the 
submucosal tunnel, tattooing at the gastric cardia using 
indocyanine green (ICG) and even transillumination 
viewed by a second endoscope[86]. The myotomy is per
formed starting at 23 cm distal to the mucosal entry, 
thus, more than 10 cm above the GEJ and carried up to, 
at least, 2 cm distally to the GEJ. 

At the beginning of the procedure, the circular 
muscle is dissected and the longitudinal muscle layer 
is identified; the intermuscular space is the correct 
dissection plane. Some authors favor the dissection of 
the sole circular muscle fiber, since these are regarded 
as having the major function in muscle contraction and 
the risk of surrounding structures injury is reduced by 
keeping the outer muscle intact[87]. The outer longitudinal 
muscle layer can be extremely thin, the injury to this 
muscle fibers and the exposure of the mediastinal 
structures does not cause any sequelae if the mucosa 
is still intact, thus an inadvertent mucosal flap injury 
must always be repaired promptly with clip placement, 
endoscopic suturing or fibrin spray glue[88].

The incision at 2 o’clock position leads to the lesser 
curvature of the stomach, in contrast, the hiss angle is 
located at 8 o’clock. Anterior myotomy potentially avoids 
damage to the sling muscle, and especially His angle so 
that no anti-reflux procedure is needed. The 2 o’clock 
approach might be less efficacious at the LES disruption 
which is the main goal of the achalasia surgery leading 
to less relieve of dysphagia but may be useful in 
avoiding symptomatic GERD after the procedure. In 
contrast, the 5 o’clock position for the myotomy may 
lead to less dysphagia but could theoretically have more 
GERD which can be treated with PPI[83].

Using CO2 for insufflation and positivepressure 
ventilation prevents severe pneumomediastinum sh
ould a perforation occur. The muscle layer cutting is 
continued for at least 2 cm distal to the GEJ; closure 
of the mucosal entry site can be performed with either 
hemostatic clips or endoscopic suturing (OverStitchTM 
Endoscopic Suturing System; Apollo Endosurgery 
Austin, Texas), no statistically significant difference in 
mean closure time, complications or mean cost have 
been noted[83]. 

Closure might also be performed with overthescope 
clip and fibrin glue[89,90]. Whatever closure technique is 
used, Gentamicin infusion within the submucosal tunnel 
is reported. After the procedure, patients should have 
a radiographic study (either plain or contrast enhanced 
chest and abdominal Xray) to exclude perforations 
leading to pneumomediastinum or pneumoperitoneum. 
Antibiotics are usually given during the procedure and for 

several days after the discharge[83,87]. 
Some authors perform an EGDS and a timed 

barium esophagogram (TBE) on the 1st postoperative 
day to confirm mucosal integrity. If mucosal integrity is 
confirmed by these studies, the patient may be allowed 
to drink on day 1, soft diet is started on day 2 and normal 
diet can be restarted on day 3[87]. Postoperative TBE can 
also be used to confront the Vaezi score before and after 
the procedure. Reported results of POEM are excellent 
with dysphagia efficacy using Eckardt score in > 90% of 
subjects, no mortality is reported this far[82,91100]. On the 
subject of POEM complications, pneumoperitoneum and 
pneumomediastinum are usually managed with either 
paracentesis and by inserting a small caliber of intercostal 
drainage for a couple of days[87].

Acute intraoperative bleeding can be managed, if 
the bleeding point can be identified, by mean of normal 
coagulation techniques used in ESD (Coaggrasper, 
APC, etc.). In case of an unidentified bleeding point, 
applying pressure with the tip of the endoscope in 
the submucosal space or from the natural lumen is 
suggested. A postoperative hematoma may occur; 
conservative treatment, keeping the patient fasting with 
intravenous antibiotics is suggested. The hematoma, 
usually, resolves spontaneously within 1 to 2 wk. 

Postoperative hematemesis, melena, hypotension, 
retrosternal pain may be the hallmark of a delayed 
bleeding. CTscan and emergency upper GI endoscopy 
are mandatory to confirm the diagnosis. The bleeding 
point is usually located at the edge of the sectioned 
muscle; in case the bleeding point cannot be identified, 
placing a SengstakenBlakemore tube is an adequate 
treatment[101].

GERD is the most frequent adverse event after 
POEM, prevalence varies considerably[82,9092,95,96,100,101] 
and can be as high as 40%. 

Self-expanding metallic stent 
Early reports regarding the use of selfexpanding metallic 
stent (SEMS) in the treatment of achalasia unresponsive 
to conventional treatments were published in 1998[102]. 
SEMS permanently disrupt the muscular fibers of the 
cardia and represents a safe and effective measure for 
patients not fit for more invasive therapeutic options; 
Nitinol coil (InStent Inc., Eden, Praire, United States), 
Ultraflex (Microvasive, Boston Scientific, Natick, MA, 
United States) or specially designed (Zstent, Sigma, 
Huaian, China) stents have been tested, keeping them in 
place for 37 d[103,104] or 30 d[105]. 

All the trials regarding the use of metal stents in 
achalasia reported a technical success of 100% and 
early clinical success of 87%100%[102,104107].

Success rates largely depend on the stent diameter, 
being higher for 30 mm stents compared with either 
25 and 20 mm (87% vs 73% vs 43% clinical remission 
rate respectively)[107]. 

Complications reported were migration (5.3% to 
37.5%) and chest pain (17% to 40%)[102,104107], one 
single case series of 4 patients reported the occurrence of 
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dysphagia recurrence secondary to food bolus impaction 
or inflammatory stricture (100%)[108], one patient died 
secondary to aortoenteric fistula. Even complication 
rate depends on the diameter, the wider the stent, the 
lower the migration rate (6.6% vs 13.3% vs 26.7%) 
and the higher the chest pain rate (40% vs 33% vs 
17%, respectively)[107]. All the authors concluded that 
temporary stent placement is an effective treatment for 
achalasia and could be used for treating carefully selected 
cases. 

DECISION MAKING IN THE TREATMENT 
OF ACHALASIA
About 90% of patients treated for achalasia can return 
to good quality of life and normal swallowing function[109]. 
On the other hand, few can be cured with only one 
treatment, repeat procedure might be needed as many 
patients relapse over time. 

Success rates for Heller myotomy and dilatation 
defined as relieve from dysphagia or regurgitation are 
quite similar as shown in a study from the Cleveland 
Clinic[63]. Moreover, a large retrospective longitudinal 
study from Canada shows that the cumulative risk for 
any subsequent treatment (dilatation, myotomy, or 
oesophagectomy) after 1, 5, and 10 years was slightly 
higher for pneumatic dilatation compared to HLM 
(36.8%, 56.2%, and 63.5% after initial pneumatic 
dilatation vs 16.4%, 30.3%, and 37.5% after initial 
myotomy (HR 2.37; 95%CI: 1.863.02) but this risk 
difference only occurred when repeat was recorded as 
an adverse event[110]. 

Physiological studies can predict longterm success 
of therapeutic maneuvers. Eckardt et al[61] reported that 
remission rates at 2year followup largely depended 
on postprocedural LOS pressure being 100% for LOS 
pressure less than 10 mmHg, 71% for postprocedural 
LOS pressure between 10 and 20 mmHg and 23% for 
pressure over 20 mmHg. 

The timed barium oesophagram is also a better 
predictor of success than LOS pressure is; patients 
with complete symptom relief and improvement in 
oesophageal emptying were likely to fare better than 
those with symptom relief but poor oesophageal 
emptying (82% vs 10%) at 3year followup as Vaezi et 
al[41] reported. 

Age, sex, and manometric type by HRM are also 
predictors of responsiveness to treatment. Success rates 
for pneumatic dilatation are higher for type Ⅱ achalasia 
than for type Ⅰ and type Ⅲ (96% vs 56% vs 29% 
respectively) as Pandolfino et al[45] reported. Type Ⅲ 
achalasia might be best treated by laparoscopic Heller 
myotomy (LHM). It is still unclear whether the fact that 
a patient had been previously treated endoscopically 
may hamper the results of a LHM.

Some studies suggest that previous treatments 
could negatively impact the results of the laparoscopic 
operation[111114] whereas other authors reported that 

only patients who had been previously treated with 
both botulin toxin injection and pneumatic dilatation had 
worst results. 

With reference to the age factor, patients younger 
than 40 years need repeat pneumatic dilatations more 
often than those older than 40 years usually do; also, 
male respond less well than women do to pneumatic 
dilatation[1,61,63,66,115]. Similarly, women younger than 35 
years do not respond well to pneumatic dilatation[63]. 
These finding are probably dues to stronger LOS tone in 
younger patients. Myotomy is, then, the best treatment 
for adolescents and young adults. Also, pseudoachalasia 
is best treated by LHM. 

Botulinum toxin injection should be considered 
as a first line therapy for elderly patients or those in 
which severe comorbidities make them poor surgical 
candidates since it is safe, effective and might need to 
be repeated no more than once a year. 

The role of POEM as a substitute for myotomy will 
have to be defined over time with longer followup 
studies, at present, Inoue highlights it’s usefulness as a 
redo procedure in case of LHM failure. 

Due to the difficulty to resect adhesions in redo 
surgery and high morbidity of esophagectomy, POEM 
is a better choice for treatment recurrence achalasia. 
Also, a POEM can be useful in these cases as it allows to 
perform another myotomy in a different location from 
the prior surgery[87].
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