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INTRODUCTION: Dysphagia is the important symptom in achalasia, and surgery is the most common treatment. The
Heller–Pinotti technique is the method preferred by Brazilian surgeons. For many years, this technique was
performed by laparotomy, and now the laparoscopic method has been introduced. The objective was to evaluate
the immediate and long-term results of patients submitted to surgery by either laparotomy or laparoscopy.

MATERIALS ANDMETHODS: A total of 67 patients submitted to surgery between 1994 and 2001 with at least 5 years
of follow-up were evaluated retrospectively and divided into two groups: laparotomy (41 patients) and laparoscopy
(26 patients). Chagas was the etiology in 76.12% of cases. Dysphagia was evaluated according to the classification
defined by Saeed et al.

RESULTS: There were no cases of conversion to open surgery. The mean duration of hospitalization was 3.32 days
for laparotomy and 2.54 days for laparoscopy (p,0.05). An improvement in dysphagia occurred with both groups
reporting good or excellent results (laparotomy: 73.17% and laparoscopy: 73.08%). Mean duration of follow-up was
8 years.

CONCLUSIONS: There was no difference between the two groups with respect to relief from dysphagia, thereby
confirming the safety and effectiveness of the Heller–Pinotti technique, which can be performed by laparotomy or
laparoscopy, depending on the surgeon’s experience.
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INTRODUCTION

Achalasia, either chagasic or idiopathic, is a progressive
disease for which there is no cure.1 It is characterized by the
irreversible and progressive destruction of Auerbach’s
intramural plexuses, aperistalsis of the esophageal body
and incomplete or absent relaxation of the lower esophageal
sphincter (LES), leading to dietary stasis, dilatation and
progressive elongation of the organ,2–6 interfering signifi-
cantly with dietary intake and negatively affecting the
patient’s quality of life and nutritional status.
As more information became available on the physio-

pathology of this disease from the beginning of the
twentieth century, more and more surgical procedures
began to be developed with the objective of achieving a

better and longer lasting response to the control of
dysphagia.7,8 Currently, despite the numerous modifica-
tions made to the original technique described by Heller, the
generic denomination of Heller myotomy is nevertheless
still used in the literature to describe any one of its
variations.9

As a result of the prevalence of this disease in Brazil,
surgeons here have accumulated vast experience in the
treatment of these patients.10 Pinotti et al.11 proposed a
myotomy and fundoplication with three layers of suture
partially wrapping two-thirds of the esophagus in the
posterior–anterior direction. According to the literature,
results are excellent or good in over 90% of patients with
respect to both the relief of dysphagia and the control of
gastroesophageal reflux disease (GERD). Morbidity and
mortality rates are low with this technique, and the results
include an increase in weight and an improvement in the
patient’s quality of life.12–16

The advent of videolaparoscopic surgery in the final
decade of the twentieth century introduced a new and
broader field of possibilities in treatment and research,
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offering greater comfort to patients. The first esophagocar-
diomyotomy procedures were performed in 1991 by
laparoscopy or in some cases by thoracoscopy.17–19 The
immediate postoperative results of this new laparoscopic
technique were similar to the results obtained with conven-
tional surgery, with the advantage that videolaparoscopic
surgery was considered minimally invasive.20

The surgical treatment of non-advanced megaesophagus
has been performed by laparotomy in the Teaching Hospital
of the University of Campinas (UNICAMP) for the past
30 years using the surgical technique defined by Pinotti
et al.11 Therefore, the objective of the present study was
to compare the immediate and long-term results of the
Heller–Pinotti surgical technique performed by laparotomy
or by laparoscopy with respect to dysphagia, which is the
principal symptom of this disease, in order to determine the
optimal surgical treatment for these patients.

MATERIALS AND METHODS

Between 1989 and 2006, 390 patients with a diagnosis of
megaesophagus of varying grades were treated surgically at
the Digestive Disease Department and at the Teaching
Hospital of the School of Medical Sciences, UNICAMP.
Since 1994, laparoscopic surgery for the treatment of
achalasia was introduced into the clinical practice of the
hospital. The objective of this study was to compare patients
who had been operated on from 1994 to 2001, by either
laparotomy or videolaparoscopy for the treatment of non-
advanced megaesophagus and who had at least 5 years of
follow-up. A total of 131 patients with either chagasic or
idiopathic megaesophagus were operated on during this
period. The option of laparoscopic surgery to treat patients
with non-advanced megaesophagus was not random, but
also considered age, clinical condition, nutritional status
and previous abdominal surgery.

The criteria for inclusion in the study therefore consisted
of: patients with the non-advanced form of megaesophagus,
i.e. grade I and II; patients with no other disease that could
affect postoperative outcome; and patients for whom the
data on their medical charts were complete or cases in
which missing data were successfully obtained following an
interview with the patient.

Sixty-four patients were excluded because they had been
lost to follow-up, their charts were not found or were
incomplete, they had megaesophagus grade III (5 patients)
or grade IV (4 patients) or because they had died.

Therefore, the final sample consisted of 67 patients for
whom data were complete and available for analysis. The
following data were collected from medical charts and
interviews: age, gender, epidemiological history of Chagas
disease, serology for Chagas disease, symptoms present
prior to surgery, preoperative diagnostic tests, type of
surgery performed (Heller–Pinotti technique performed by
laparotomy or laparoscopy), date of surgery, intraoperative
complications, duration of hospital stay, postoperative
symptoms, postoperative tests, postoperative dilatation
and repeat surgeries (Table 2).

Description of surgical technique
The surgical technique used was Heller myotomy to an

extent of around 9 cm, approximately 6 cm of the esophagus
and 3 cm of the stomach, after which a valve was fashioned
in three posterior–anterior layers as described by Pinotti

et al.,11 wrapping the exposed area of submucosa along its
entire length. This procedure was performed using either
median xifoumbilical laparotomy or videolaparoscopy
(Figures 1–4).

Evaluation of dysphagia
The most important symptom analyzed was the grade

of dysphagia, based on the classification defined by Saeed
et al.21 as shown in Table 1.

Ethics
The study protocol was evaluated and approved by the

ethics committee of the School of Medicine, UNICAMP,
prior to initiation.

Figure 1 - Myotomy in the anterior wall of the esophagus and
the stomach exposing the submucosa.

Figure 2 - Making the forefront of fundoplication after
approaching the stomach to the esophagus.

Figure 3 - Making the background of fundoplication in the left
lateral border.
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Statistical analysis
Data collected were analyzed using the Epi-Info software

program, version 6.04, following prior construction of a
database into which all the variables selected for analysis
were entered. Frequency tables were constructed for the
categorical variables containing values of absolute fre-
quency (n) and percentages (%), while continuous variables
were described using measurements of position and
dispersion (means, standard deviations, minimum and
maximum values and medians). For the categorical vari-
ables, the chi-square test or Fisher’s exact test was used. In
the case of numerical variables, the Mann–Whitney test was
used. The Wilcoxon signed rank test for related samples was
used for continuous variables, whereas McNemar’s test
was used to compare the categorical variables between
different moments. A significance level of 5% was adopted
throughout the statistical analysis (p,0.05).

RESULTS

Of the 67 patients studied, 37 were male (55.22%). Mean
age was 42.46 years (SD 13.95; median 42; range 14–
73 years). Thirty-four patients (50.74%) were between 40
and 59 years of age.
Sixty-one patients (91.04%) were found to have non-

advanced megaesophagus grade II. Based on the classifica-
tion of dysphagia as defined by Saeed et al.,21 50% of the
patients were found to have dysphagia grade 1; 42.42%
grade 2; and 7.58% grade 3.
The duration of follow-up ranged from 5 to 17 years, with

a mean of 8 years. The mean duration of the symptoms of
dysphagia was 3.97 years (range 1.13–9.07 years). Fifty-one
patients (76.12%) had an epidemiological history of Chagas
disease, confirmed or not by serology, whereas the remain-
ing 16 patients (23.88%) were classified as having idiopathic

achalasia. Twenty-nine of the patients with chagasic mega-
esophagus (56.86%) had concomitant systemic diseases,
Chagas cardiopathy in 13 and Chagas megacolon in 16
patients.
Other symptoms reported prior to surgery were weight

loss (44.78%), regurgitation (41.79%), epigastric pain
(40.3%), vomiting (28.36%), sensation of fullness (25.37%),
pyrosis (20.9%) and odynophagia (13.43%). Less common
symptoms consisted of eructation, choking and sialorrhea.
Surgery was performed by laparotomy in 41 patients
(61.19%) and by laparoscopy in 26 patients (38.81%). The
most common intraoperative complication was esophageal
mucosal perforation occurring during myotomy in 5 cases
(7.46%), 4 during laparotomy (9.75%) and 1 during
videolaparoscopy (3.84%) (p.0.05), treated by simple
suturing followed by oral fasting for 72 h in all cases.
Other minor complications occurred in 5 patients: three
subcutaneous emphysema and two superficial lesions of the
splenic capsule.
The overall mean duration of hospitalization for this

sample was 3.01¡1.26 days, median 3.00 days. In the
laparotomy group, the mean time of hospitalization was
3.32 days, whereas in the videolaparoscopy group, the mean
was 2.54 days. This difference was statistically significant
(p,0.05).
Overall, a significant improvement in dysphagia was

achieved following surgery (p,0.001 compared with pre-
surgical values), with 27 patients (40.3%) having no further
symptoms (grade 5). Of the 40 patients who reported some
degree of dysphagia following surgery, 3% were classified
as grade 1 and 23.88% as grade 2. In the laparotomy group,
there was an improvement in dysphagia in 76.17% of cases,
whereas in the videolaparoscopy group, improvement
occurred in 76.08% of patients. The difference between the
presence of symptoms prior to and following surgery was
statistically significant in both groups.
With respect to the other symptoms reported by patients,

a marked reduction was recorded in the occurrence of
odynophagia (1.49%), regurgitation (7.46%), vomiting
(2.99%), sensation of fullness (13.43%) and epigastric pain
(17.91%). The only symptom that intensified following
surgery was pyrosis, which was present in 26.87% of
patients.
The dilatation of the cardia was performed in the early

postoperative period in 17 patients (25.37%), 7 (17.07%) in
the laparotomy group and 10 (38.46%) in the videolaparo-
scopy group. This difference between the two groups was
statistically significant (p,0.05). Surgery had to be repeated
in 5 patients (7.46%), 3 in the laparotomy group (7.31%) and
2 in the videolaparoscopy group (7.69%) (p.0.05). Tables 2
and 3 summarize these data.
Figure 5 shows the grade of dysphagia, according to the

classification of Saeed et al.21, before and after surgery
performed by laparotomy or laparoscopy using the Heller–
Pinotti technique. No statistically significant differences

Figure 4 - The third level of the fundoplication closer to the edge
of the right side of the esophagus.

Table 1 - Grade of dysphagia based on the classification
defined by Saeed et al.21

Classification Ability to swallow

0 Unable to swallow

1 Swallows liquids with difficulty and cannot swallow

solids

2 Swallows liquids with no difficulty but cannot

swallow solids

3 Occasional difficulty in swallowing solids

4 Rarely has difficulty in swallowing, only with solids

5 Swallows normally

Table 2 - General data of the groups.

Data Preoperative Postoperative p value

Etiology

Chagasic 51 (76.12%)

Idiopathic 16 (23.88%)

Odynophagia 13.43% 1.49% 0.05
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were found between the two groups with respect to the
improvement obtained following surgery or the duration of
this effect.

DISCUSSION

Chagasic megaesophagus corresponds to at least 80% of
cases submitted to surgical treatment in Brazil,16,22,23 unlike
countries in the developed world where cases consist almost
entirely of idiopathic achalasia24 and affect 1 in every
100,000 individuals.25

The myotomy, as described by Heller, was first per-
formed by laparotomy in 191326 as an alternative to the
other therapeutic techniques used up to that time. Despite
the numerous modifications that have been introduced to
Heller’s original technique, the generic denomination of
Heller myotomy is still used to describe any of its
variations.9 In 1991, myotomy began to be performed by
videolaparoscopy and, since then, many surgeons have
adopted this option.24

The demographic data of the patients enrolled in the
present study (gender, age and the etiology of the disease
(chagasic or idiopathic)) are similar to those of patients in
other studies reported in the literature.16,23

The majority of Brazilian surgeons prefer conservative
surgery (Heller myotomy) for the treatment of achalasia in
cases of non-advanced megaesophagus and esophagectomy

for advanced cases, whereas dilatation of the cardia is
reserved for special circumstances.10

The surgical treatment of non-advanced megaesophagus
consists of the myotomy of around 6–7 cm of the abdominal
esophagus and of the cardia, around 2–3 cm into the
stomach, via laparotomy. This technique has been used
since the 1960s; however, in the 1970s, it was associated with
a valve fashioned in three posterior–anterior layers as
described by Pinotti et al.11 This technique is known in
Brazil as Heller–Pinotti surgery.
The introduction of video-assisted surgical techniques

permitted myotomy and fundoplication to be performed by
laparoscopy. Indeed, Abir et al.27 conducted an extensive
literature review and concluded that the majority of authors
recommend surgery as the treatment of choice and that the
current preference is for videolaparoscopy.
Intraoperative complication rates are low with both types

of surgery, mucosal perforation being found in 15% of cases,
bleeding in 0.5%, visceral perforation in 0.5%, pneu-
mothorax in 1% and conversion to open surgery in 2–6%
of cases.14,28–32 These complications do not, however, alter
the final outcome of surgery.
The authors have reported mucosal perforation in 4.1% of

surgeries performed by laparotomy11 and in 3.5% of
surgeries carried out by videolaparoscopy.24 No cases have
been reported of any lesion to the spleen or liver requiring
major intervention.
In the present study, intraoperative complication rates

were low. Mucosal perforation was the most common
complication, occurring in 3.84% of surgeries carried out by
videolaparoscopy and in 9.75% of surgeries performed by
laparotomy. In all cases, lesions were sutured primarily and
no complications occurred.
There were no cases of conversion to open surgery;

however, rates reported in the literature range from 1.5% to
22% of laparoscopies.33–35 Rossetti et al.33 reported a
conversation rate to open surgery of 1.5% and a morbidity
rate of 2.1%. Deb et al.31 reported a rate of conversion to
open surgery of 2% and mucosal perforation in 15.16% of
cases, suggesting that there is a learning curve and that the
rate of intraoperative complications will consequently
decrease as the surgeon gains experience.36

In the early postoperative period, 17 patients required
dilatation of the cardia. Savary–Gilliard dilators were used
because they offer greater security. The reason for larger
number of patients undergoing laparoscopic surgery
require dilation can be explained by a learning curve early
in the series. The size of myotomy was similar in both
groups, as well as the technique of fundoplication, covering
its entire length. A short myotomy is not recommended.
The Heller–Pinotti surgical technique is the method of

choice for cases of non-advanced megaesophagus. For this
reason, the present study compared the results of surgery
carried out by laparotomy with those obtained following
videolaparoscopy for the relief of dysphagia with the
objective of evaluating any difference in long-term results
between the two different surgical techniques, as described
by Katilius and Velanovich.37

Patients included in this study had been followed up for a
minimum of 5 years following surgery, a time considered
sufficient to evaluate improvements in dysphagia in
patients with megaesophagus. Costantini et al.38 reported
that the recurrence of symptoms of dysphagia occurs during
the first year following surgery in over 50% of patients.

Table 3 - Data according to group (laparotomy or
videolaparoscopy).

Data Laparotomy Videolaparoscopy p value

No. of patients 41 (61.19%) 26 (38.81%)

Intraoperative complications

Mucosal perforation 4 (9.75%) 1 (3.84%) 0.05

Time of hospitalization 3.32 days 2.54 days 0.05

Dilatation of cardia 7 (17.07%) 10 (38.46%) 0.05

No. of repeat surgeries 3 (7.31%) 2 (7.69%) 0.05

Preoperative dysphagia 40 (98.5%) 26 (100%) 0.05

Postoperative dysphagia 9 (22.50%) 6 (23.07%) 0.05

% improvement (pre vs.

post)

76.00% 76.93%

p,0.05 p,0.05

Figure 5 - Grade of dysphagia before and after surgery
performed by laparoscopy (VLP) or laparotomy (LPO).
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The present study shows that, at follow-up a mean of
8 years after surgery, the improvement in dysphagia
persisted in 73.1% of patients and that 40.3% reported no
difficulty at all in swallowing. Comparing the improvement
obtained in dysphagia between the groups, it was very
evident that the outcome after a period of at least 5 years of
follow-up was similar in both. In the group submitted to
videolaparoscopy, the incidence of dysphagia grade 1 or 2
prior to surgery was 92.31% compared with 26.92%
following surgery. In the group of patients submitted to
laparotomy, these rates were 94.5% and 26.83% respectively.
There was a statistically significant difference between the
pre- and postoperative grades of dysphagia within each
group (p,0.05); however, there was no statistically sig-
nificant difference between the two groups, showing that
the approach used in the surgical treatment of this symptom
does not affect the outcome even after a mean follow-up
time of 8 years.
Youssef et al.39 evaluated 110 patients submitted to Heller

myotomy by videolaparoscopy, who answered an objective
questionnaire on dysphagia as a symptom, the psychologi-
cal aspects of this disease and their general health status. A
marked improvement compared with presurgical condi-
tions was found for all the items evaluated. These authors
concluded that surgery greatly improved the symptom of
dysphagia and the patient’s quality of life and resulted in
greater patient satisfaction.
The mean time of hospitalization in the present study was

2.54 days in the group of patients operated on by videola-
paroscopy and 3.32 days in the case of open surgery, with this
difference being statistically significant (p,0.05). A shorter
hospital stay is beneficial in the surgical treatment of mega-
esophagus and was not found to affect the final outcome,
which was an improvement in the symptom of dysphagia.
Other studies have reported a mean duration of hospitali-
zation ranging from 5 to 12 days for surgery by laparoto-
my24,30 and 2 to 7 days for videolaparoscopy.20,30–33,40

According to Herbella et al.,16 the rate of repeat surgery as
a result of failure of the original operation was 8.4% in cases
of laparotomy, but only 2.4% in the case of intense
symptoms of dysphagia postoperatively after a follow-up
of over 40 months. Bonatti et al.41 reported a rate of repeat
surgery following videolaparoscopy of 2.5% in 75 patients
followed up for a mean of 5 years.
Andreollo and Earlam42 reported a rate of repeat surgery

of 2.8% in an analysis of over 5,000 cases reported in the
literature on Heller myotomy without fundoplication,
performed by either abdominal or open chest surgery.
The percentages of repeat surgery reported in the present

study (7.31% with open surgery vs. 7.69% with videolaparo-
scopy) are in agreement with those reported in the
literature, although rates vary greatly in different sample
populations.
Finally, this is a disease in which the functional alteration

is permanent and progressive. Surgical treatment indicated
in non-advanced cases for the relief of achalasia does not
correct the functional disorder, and recurrence of the
principal symptom may occur over the long term.

CONCLUSIONS

The results show that the Heller–Pinotti technique is
effective and safe for both methods and has a low rate of
intraoperative and postoperative complications. The period

of hospitalization was significantly lower in patients
operated on by laparoscopic surgery. Relief of dysphagia
was excellent or good in 75% of the two groups with a mean
follow-up of 8 years. The rate of reoperation was 7% in both
groups.
The authors conclude that the two methods were similar

in achieving the final result of the relief of dysphagia, and
either approach can be chosen, depending on the surgeon’s
experience.
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