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Introduction

Achalasia is a not frequent esophageal motor disor-
der that affects both the body of the esophagus and the
lower esophageal sphincter (LES). It involves loss of nor-
mal peristalsis and sphincter hypertonia, and symptoms
are debilitating (1). Its etiology is still unknown, for whi-
ch reason no specific treatment is available. The possi-
ble therapeutic options are all symptomatic and invol-
ve the use of drugs, endoscopy (injection of botulinum
toxin, pneumatic dilatation) and surgery. Treatment is
based on the delicate balance between removing the func-
tional obstruction, thus improving symptoms, and the
need to avoid uncomfortable major consequences such
as gastroesophageal reflux, peptic stricture, Barrett’s

esophagus and esophageal adenocarcinoma (2). The aim
of this article is to analyze the results achieved by our unit
in the treatment of esophageal achalasia over the last th-
ree years.

Patients and methods

Achalasia is routinely treated in our unit. We conducted a re-
trospective analysis for the period 2010-2012 to assess the impact
of new technologies, and particularly laparoscopic surgery, in the treat-
ment of this disease (3-5, 33). 

In all, 64 patients (36 females and 28 males) with a mean age
of 63.1 years (range 17-75 years) were diagnosed with achalasia. The-
se patients were divided according to the treatment received. The fir-
st group included 19 patients referred for medical treatment due to
general contraindications to or refusal of more invasive procedures
(6); 5 patients initially referred for medical treatment subsequently
decided to undergo the endoscopic procedures and were thus mer-
ged into another group.

The remaining 45 patients underwent treatment as follows:
- injection of botulinum toxin repeated on average every 7

months (range 2 - 11 months) in 3 cases (7);
- endoscopic pneumatic dilatation in 17 cases; most of these (78%)

underwent an average of two dilations during the same proce-
dure (8, 9);
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- laparoscopic Heller myotomy and Dor fundoplication in 25 pa-
tients; intraoperative esophageal perforation was immediately re-
cognized in two cases and was treated with direct suturing, without
the need for conversion to open surgery (10).

Techniques
Botulinum toxin (BoTox) injection - Two administrations of 100

IU each are injected into the LES via endoscopy around 30 days apart
(8 portions: 4 into the four cardiac quadrants and 4 about 1 cm abo-
ve the cardia) (11).

Endoscopic pneumatic dilatation - Balloons (such as Rigiflex®)
are introduced orally, connected to a probe and positioned endo-
scopically by guide wire or fluoroscopy (12). Over the first session
an insufflation pressure of 5 PSI (pounds per square inch) is reached
and maintained for one minute. This is subsequently increased to 7-
10 PSI for another minute, using a 30 mm diameter balloon. For
the next session, we use a 35 mm balloon with the same pressures
as in the first session. In patients requiring further dilatation, we use
a 40 mm balloon (13, 14).

Surgery - The following refers to the last 3 years only, since in-
corporating the use of laparoscopy for this condition. Heller extra-
mucosal cardiomyotomy and subsequent 180° Dor fundoplication
to prevent reflux was performed in all patients (15, 16), who had fa-
sted for at least 24 hours. A nasogastric tube (NGT) is positioned
the evening before surgery. Patients are placed on the operating ta-
ble in the reverse Trendelenburg position with legs apart and sligh-
tly bent (the classic French position). Five trocars are positioned af-
ter induction of pneumoperitoneum with a Veress needle (Fig. 1a,b).
The esophagus gastric junction access is created from left to right with
sectioning of the phrenoesophageal membrane, without affecting the
anatomy of the crura of the diaphragm. The distal esophagus is pre-
pared on the anterior wall, sparing the vagal branches. We do not pre-
pare the posterior wall and do not use intramuscular epinephrine injec-
tions prior to the myotomy (17). The myotomy begins on the esopha-
gus and proceeds towards above for at least 4-6 cm, before passing
to the gastric side for another 2 cm. Once the myotomy is comple-
te, we perform an intraoperative control manometry to check that
the high pressure zone has been substantially eliminated; if it persi-
sts, the myotomy is extended (18, 19). Intraoperative esophageal ga-
stroscopy was performed in just one case, to exclude any iatrogenic
perforation (20). A 180° Dor fundoplication is performed for the dual
purpose of controlling gastroesophageal reflux and protecting the
esophageal submucosa (21, 22). No abdominal drainage was used
in any patient.

Results 

The results refer only to the surgical treatment; the
other methods provided only transient improvement. The
mean duration of the procedure was 105 minutes (ran-
ge 85-135 min). The NGT inserted before surgery was
removed on postoperative day (POD) 1, and patients un-
derwent barium swallow to assess esophageal transit
and/or integrity. They recommenced feeding and were
discharged on POD 3. There were no major intra- or po-
stoperative complications requiring transfer to intensi-
ve care in any patient (23). As already noted, iatrogenic
perforation of the distal esophagus occurred in just two
cases (8%), both of which were in the early days of our
use of the technique. These were treated intraoperatively
with direct suturing (3, 24, 25). In these two cases the

NGT was only removed on POD 3 and barium swal-
low to assess transit was performed on POD 4.

There was no morbidity or mortality. This is probably
due in part to the youth and good health of the patients
undergoing surgery in comparison with those referred
to other treatments (26).

Discussion

There is as yet no consensus about the follow-up of pa-
tients treated for achalasia, but it is good practice to fol-
low up the patients every 6-12 months, even if no clini-
cal symptoms are reported. Our clinical experience in the-
se years has led us to apply a strict follow-up program, at
least in the first year. About a month after surgery, the pa-
tient undergoes another clinical and radiological exami-
nation with esophageal videofluorography to assess the ana-
tomy of the residual gastroesophageal junction and the re-

Fig. 1a - Induction of pneumoperitoneum with Veress needle.

Fig. 1b - Placement of trocars.
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sults of the myotomy. Manometry and pH testing are re-
peated at 6 months to assess any reflux and revise the the-
rapy accordingly. In asymptomatic patients with a good
response to the treatment, esophagogastroduodenoscopy
(EGDS) is performed at 1 year. Patients are subsequen-
tly followed up annually, but this can of course be revi-
sed if the patient experiences any symptoms (27, 28).

The recent identification of various preoperative ma-
nometric patterns in different patients also provides infor-
mation on their probable subsequent clinical outcome
(29-31). The patients discussed herein have so far been
followed up for just 3 years, but the results so far are sa-
tisfactory. There have been no recurrences to date. One
patient experienced transient postoperative dysphagia,
which resolved with medical treatment in two weeks. Fol-
low-up videofluorography showed complete esophageal
emptying once the LES obstruction had been removed.
Manometry revealed that the fundoplication was of nor-
mal length, position and caliber and that the LES pres-
sure was insignificant or significantly reduced with re-
spect to preoperative values in the same patient. 

Intraoperative manometry was performed in all pa-
tients (Fig. 2). Intraoperative EGDS was only necessary
in one case. Despite the conflicting literature evidence,
our experience and the lack of recurrence even in the lon-
gest follow-up period (patient group treated by traditional
laparotomy before we introduced the laparoscopic te-
chnique) have convinced us of the importance of ma-

nometry, as it provides information which is fundamental
for the complete success of the myotomy. Specifically, it
enables confident identification of the position and ex-
tension of the highest pressure area, real-time verifica-
tion of the drop in LES tone following the myotomy and
recognition (and consequent surgical correction) of any
high pressure areas (32).

Conclusions 

In line with literature reports, our caseload of patients
with esophageal achalasia were often young, female and
with a long and varied history of pharmacological and
even psychiatric treatment, with negative consequences
for both the patients and the evolution of the disease. Eva-
luation of such patients thus requires a multidisciplinary
diagnostic and therapeutic approach and care in dedi-
cated centers.

Laparoscopic Heller myotomy can be carried out sa-
fely by expert surgeons, leading to a substantial, long-
lasting improvement in symptoms in comparison with
other treatments. The laparoscopic approach is also be-
neficial with respect to postoperative pain, mobilization
and duration of hospitalization. The use of intraopera-
tive manometry enables the efficacy of the myotomy to
be assessed in real time, with significant benefits for pa-
tients’ symptoms in subsequent follow-up.

Fig. 2 - Intraoperative manometry: LES pression before, during and after myotomy. 
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