Mini-invasive Surgery

Bianchi et al. Mini-invasive Surg 2017;1:153-9
DOI: 10.20517/2574-1225.2017.41

www.misjournal.net

Topic: Achalasia Management: The South American Viewpoint

Open Access

Heller-Pinotti, a modified partial
fundoplication associated with myotomy to
treat achalasia: technical and final results
from 445 patients
Edno Tales Bianchi, Rubens Antonio Aissar Sallum, Sergio Szachnowicz, Francisco Carlos Bernal Costa
Seguro, Andre Fonseca Duarte, Julio Rafael Mariano da Rocha, Ivan Cecconello
Departament of Gatrointestinal Surgery, Clinic Hospital, University of São Paulo, São Paulo 05403-010, Brazil.
Correspondence to: Dr. Edno Tales Bianchi, Departament of Gatrointestinal Surgery, Clinic Hospital, University of São Paulo, Rua Dr. Ovídio Pires de
Campos, 225, São Paulo 05403-010, Brazil. E-mail: ednotales@gmail.com
How to cite this article: Bianchi ET, Sallum RAA, Szachnowicz S, Seguro FCBC, Duarte AF, da Rocha JRM, Cecconello I. Heller-Pinotti, a modified
partial fundoplication associated with myotomy to treat achalasia: technical and final results from 445 patients. Mini-invasive Surg 2017;1:153-9.

AB S T RACT
Article history:
Received: 27 Sep 2017
First Decision: 6 Nov 2017
Revised: 27 Nov 2017
Accepted: 30 Nov 2017
Published: 28 Dec 2017
Key words:
Achalasia,
fundoplication,
myotomy,
Heller-Pinotti

Aim: The need for an antireflux procedure after myotomy is no longer as controversial as it used
to be. However, the choice of the best fundoplication after myotomy is still controversial. The
authors present the results of laparoscopic myotomies associated with postero-latero-anterior
fundoplications (Heller-Pinotti). Methods: Medical records and endoscopic findings were
reviewed for achalasia patients that had submitted to the procedure following 5 years of followup. Results: In total, 445 patients were enrolled: 39 (8.7%) presented erosive esophagitis, the
Los Angeles classification being A-21, B-12, C-2 and D-4 (2 with peptic substenosis and 2
Barret); 41 (9.2%) patients had dysphagia, 4 needed reinterventions; 49 (11%) presented a
migration of the fundoplication wrap to the thorax due to hiatal hernia, this was correlated with
a higher risk of present erosive esophagitis (P = 0.047) and dysphagia (P < 0.001). Conclusion:
Laparoscopy myotomy postero-latero-anterior fundoplication (Heller-Pinotti) produces a good
long-term outcome for dealing with dysphagia and in terms of reflux prevention.

INTRODUCTION
Myotomy of the esophageal lower sphincter is the
best way to treat achalasia. It is expected that gastro
esophageal reflux occurs after this procedure because
one of the mechanisms of defense against reflux is
withdrawn. The incidence of postoperative reflux and
related complications following open cardiomyotomy
without fundoplication varies between 20%-32% [1,2].

There is therefore a consensus that an antireflux
procedure should be performed at the time of the
myotomy.
The choice between a total fundoplication, anterior or
posterior, has already been the subject of studies and
meta-analysis in the literature, though the methods for
improvement are still controversial.
Some modifications were made over time in our unit.
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Figure 1: Laparoscopic myotomy

Pinotti et al.[3] added a posterior suture line to the Dor
fundoplication thus creating a postero-lateral-anterior
fundoplication that encompassed more than the
anterior fundoplication and enhanced reflux control.
This type of fundoplication is widely used in Brazil and
is known as the Heller-Pinotti procedure.
In this article, we demonstrate the long-term results of
myotomy associated with this type of fundoplication
and compare it with results from world literature.

METHODS
Technique

The arrangement of the ports for laparoscopy, as
well as whether the patient is positioned with legs
spread open or aligned together in the midline, is
a personal choice and depends on the experience
and preference of the surgeon. Our preference is to
position the patient with legs spread open and the
monitor positioned by the patient’s head. The surgeon
is positioned between the patient’s legs, the first
assistant is on the left side and the second assistant
who is responsible for the camera, is positioned on the
patient’s right side.
In this position, the trocar receiving the camera is
placed 3 to 5 cm above the umbilicus to facilitate
the exposure of the gastric fundus and the hiatus.
The trocar for the liver retractor is positioned in the
epigastrium. In the right hypochondrium is the access
to the surgeon’s left hand and the portal for the right
hand is in the left hypochondrium. An additional trocar
can be placed into the left hypochondrium if needed.
The technical steps are as follows:
1. Mobilization of the gastric fundus: the procedure
begins with the complete mobilization of the gastric
fundus. It is important to divide as many short gastric
154

vessels as possible in order to leave it free from
adhesions when the fundoplication is constructed.
A cause of early postoperative dysphagia is a
fundoplication without a complete release of gastric
fundus that results in traction and torsion of the
esophagogastric junction when the stomach is
distended.
2. Dissection of the esophagogastric junction: it begins
with a downward movement of the stomach by an
assistant and the opening of both the hepatogastric
ligament and phrenoesophageal membrane
preserving the hepatic branch of the vagus nerve.
This allows for better traction of the distal esophagus
into the abdominal cavity. The following step is the
identification and dissection of the diaphragmatic
pillars and separation of the esophagus from the
hiatus. At this point it is important to identify the
anterior and posterior vagus nerves to avoid their
injury. In chagasic patients it is very common
to find a twisted and dilated distal esophagus.
All the adhesions of the distal esophagus in
the mediastinum are released to create a safe,
open area for the myotomy and to straighten the
esophageal axis.
3. Cardiomyotomy: the myotomy of the dist al
esophagus and the cardia is performed with the
surgeon’s preferred instrument (hook, scissors,
harmonic scalpel) by bluntly gripping and sectioning
the muscle fibers, with or without force to avoid
the splitting of the lower esophageal sphincter
fibers. The myotomy is advanced upwards in the
esophagus for a minimum length of 6 cm and at
least 3 cm down in the stomach [Figure 1]. An
inadvertent mucosal injury during myotomy is not
uncommon, particularly at the beginning of the
learning curve with the procedure. If the mucosa is
opened, the defect must be closed immediately with
a monofilament absorbable suture and coverage of
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017
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Figure 2: Laparoscopic myotomy and fundoplication

the area should be provided by the fundoplication
itself. Such mishap does not increase the risk of
failure of the procedure and fistula is rare.
4. Hiatoplasty: for release of the distal esophagus into
the mediastinum, the hiatal defect is usually opened
wide. If the defect is larger than the diameter of
the esophagus, it is recommended to perform the
hiatoplasty with separate stitches and approximate
the second diaphragmatic.
5. Fundoplication: it is our preference to perform an
anterior-lateral-posterior fundoplication with 3 suture
lines between the gastric fundus and the esophagus.
The 1st suture line is placed between the posterior
region of the esophagus and the posterior wall of the
stomach, usually with 3 to 4 stitches [Figure 2]. The
second suture line is performed by joining the left
lateral border of the esophageal myotomy with the
gastric fundus in the transition between the anterior
and posterior wall. The last suture line is placed
in the right lateral border of the myotomy with the
anterior face of the gastric fundus covering the entire
myotomy.

Patients

Over the past several years, the 1st choice of
treatment for achalasia in our institution has been
the myotomy with fundoplication. Of the 849 patients
submitted to laparoscopic surgery between 2000
and 2012, 445 had regular follow-ups at our hospital
for more than 5 years and underwent routine upper
endoscopies. The examinations were performed every
2 years, or less if the patient presented any symptoms.

Data collection

T h e m e di c a l r e c o r d s of t h e s e p at i e nt s we r e
reviewed and the following data were obtained:
age, gender and follow-up time. Regarding the
endoscopy examinations, it was decided to analyze
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017

the 1st examinations 5 years after the surgery, thus
standardizing the endoscopic findings regarding the
follow-up time. All patients were tested for serology
and for the presence of Chagas disease. The etiology
between chagasic and idiopathic conditions was
evaluated. Presence of erosive esophagitis and
complications of gastro esophageal reflux (stenosis
or barret) were investigated with an endoscopy at
a 5-year follow-up. It was also assessed whether
fundoplications that had migrated due to hiatal hernia
were intra-abdominal or intrathoracic. The seriogram
was analyzed (barium swallow) before surgery to
quantify the degree of dilation of the esophagus. The
Rezende classification stages were used. Patients
with a dilation of less than 4 cm were classified as in
grade I, between 4 and 7 - grade II, between 7 and
10 - grade III and greater than 10 - grade IV. Patients
with a dolicomegaesophagus and a degree of dilation
greater than 10 cm were excluded from this study.
The medications used by the patients were obtained
from their electronic medical records. It was assessed
whether a patient used a proton pump inhibitor and
routinely used 20 mg twice daily. Postoperative
dysphagia was defined when the patient reported
difficulty in oral intake that required some type of
intervention to improve quality of life. Presence of
dysphagia reported by the patient was also recorded,
as well as how many years after the operation these
symptoms persisted.

Statistical analysis

Calculated odds ratio and chi square between the
variables.

RESULTS
Of the 445 patients, 244 were women and 201 men.
The mean age was 45.6 (± 12.7) years. The mean
follow-up time was 10.2 (± 3.4) years.The degree
of dilation was grade I in 44 (9.8%), grade II in 226
155
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Figure 3: Number of patients with erosive esophagitis. Distribution according to Los Angeles classification

(50.7%) and grade III in 175 (39.5%). Thirty-nine (8.7%)
patients presented erosive esophagitis 5 years after
surgery. In relation to the Los Angeles classification,
21 presented esophagitis A, 12 B, 2 C and 4 D [Figure 3].
Two patients with esophagitis Los Angeles D also
presented peptic sub stenosis, while the other 2
patients were identified with Barrett esophagus
without atypia. With regard to the situation surrounding
the fundoplication wrap, all remained detectable on
endoscopic examination. However, 49 (11%) were
partially migrated to the thorax due to hiatal hernia.
It was observed that 81 (18%) patients had regular
use of a proton pump inhibitor. However, it was noted
that 42 patients were taking it per their cardiologist’s
prescription. These patients were chagasic and used
various medications and presented dyspepsia and
epigastric pain secondary to medication. The other
39 were precisely the patients who had erosion
seen on endoscopy. Forty-one (9.2%) patients had
dysphagia and required some type of intervention to
improve this condition: 37 had experienced clinical
improvement with endoscopic dilation and 4 required
reinterventions; 1 case of dysphagia being considered
due to gastric migration and the other 3 due to
myotomy fibrosis. We can see the dispersion of cases
of dysphagia by time [Figure 4].
The odds ratio was calculated and a chi-square test
conducted to determine the presence of erosive
esophagitis in relation to the degree of dilatation,
etiology, and valve migration [Table 1]. The same was
done for the presence of dysphagia in relation to the
degree of dilatation and migration of the wrap [Table 2]
and finally to the presence of migration in relation to
the degree of dilatation [Table 3].
It can be observed that when the fundoplication
migrated there was a higher risk of developing erosive
esophagitis (P = 0.047) and dysphagia (P < 0.001).
There was no higher risk of migration when the
esophagus was more dilated.
156

DISCUSSION
The need for an antireflux procedure after myotomy
is no longer as controversial as it used to be. The
presence of a myotomy in the distal esophagus
counteracts the physiological function of the lower
esophageal sphincter that prevents the gastric
contents from going back to the esophagus. It is
expected that gastro-esophageal reflux will occur and
become more severe postoperatively[4-6].
I n a m et a - a n a l y s i s i n 2 0 0 9, Campos et al. [ 7 ]
demonstrated an incidence of gastroesophageal reflux
disease (GERD) among 31.5% of patients submitted
to myotomy without fundoplication. It is very difficult
to completely suppress gastroesophageal reflux after
laparoscopic myotomy even when some antireflux
procedure is associated. The rate of gastroesophageal
reflux may range from 0% to 44%[7].
The type of anti-reflux procedure varies according to
the circumferential extension of the fundoplication. The
most frequently used are the 180o anterior (Dor), 270o
(Toupet) and 360o (Nissen). Despite the good control
of reflux, the Nissen technique and its modifications
are associated with a higher incidence of postoperative
dysphagia (up to 75%) and therefore it is not
recommended for patients submitted to myotomy[8-10].
The choice of the best fundoplication post myotomy
is still controversial. The Dor repair uses 2 lines of
suture anchored in both borders of the myotomy.
The coverage of the exposed submucosa in the
myotomy with the Dor fundoplication allegedly has the
advantage of blocking an eventual perforation of the
myotomy. On the other hand, the Toupet fundoplication
theoretically distances the edges of the myotomy,
decreasing the risk of dysphagia recurrence[2,11,12]. The
fundoplication performed in our procedure has some
advantages of both. It covers the exposed submucosa
because the gastric fundus is fixed at both edges of
the myotomy and keeps contact to the anterior face.
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017
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Table 1: Presence of erosive esophagitis in relation to
the degree of dilatation, etiology and fundoplication
status
Characteristics

Dilatation
I
II
III
Ethiology
Idiopathic
Chagasic
Fundoplication status
Intra-abdominal
Wrap migration

Odds ratio

95%CI

P

1
0.58
0.55

(0.22-1.55)
(0.2-1.53)

0.274
0.246

1
1.85

(0.96-3.58)

0.065

1
2.3

(1-5.33)

0.047

Table 2: Presence of dysphagia in relation to the
presence of esophagitis and fundoplication status
Characteristics

Esophagitis
No esophagitis
Fundoplication status
Intra-abdominal
Wrap migration

Clinically, it is often difficult to accurately diagnosis
gastro-esophageal reflux because of the reflux-like
symptoms resulting from stasis and fermentation
of esophageal contents retained in the esophageal
lumen by ineffective or incomplete myotomy. One
component believed to contribute to this is the severity
of the esophageal dilatation. Once the obstacle in the
distal esophagus is removed, the reflux of the gastric
contents will find an atonic esophagus with literally
no contractility capable of promoting esophageal
clearance, relying mostly on gravity for emptying[16,17].
The use of pH metry for the evaluation of reflux
in patients with achalasia af ter myotomy with
fundoplication is the main tool for quantitative
analysis. However, due to the production of lactic
acid secondary to the stasis of food and saliva in the
distal esophagus the results can be misinterpreted.
Tsiaoussis et al noted that up to 66% of reflux events
may be secondary to this phenomenon. Additionally,
they noted that the diameter of the esophageal lumen
showed a positive correlation with a distal pH < 4[18].
Ortiz et al.[19] evaluated pH results in 136 patients with
a median 6-year follow-up after open myotomy; Toupet
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017

95%CI

P

(0.38-3.38)

0.814

1
3.54

(1.64-7.61)

< 0.001

Table 3: Presence of migration in relation to the degree
of dilatation
Dilatation

Additionally, it has a latero-posterior component
with another suture line in the posterior part of the
esophagus, resulting in 270o of circumferential contact
with the esophagus and thereby providing a reflux
control similar to Toupet. Both anterior (Dor) and
posterior (Toupet) are associated with good control
of dysphagia after myotomy with results ranging
between 77% and 96% [13-15]. In a review involving
more than 3,000 patients, dysphagia was resolved on
average 89.3% of the time[7]. With our technique, we
demonstrated a long-term dysphagia resolution rate
of 91%. In contrast, issues related to reflux are less
reported after a Heller myotomy associated with a
partial fundoplication.

1
1.14

Odds ratio

I
II
III

Odds ratio

95%CI

P

1
1
0.46

(0.39-2.58)
(0.16-1.32)

0.989
0.143

FP and abnormal pH results were found in 19 patients
(14%) overall, while abnormal acid exposure increased
over the course of follow-up from 8.1% at 1 year to
18.5% at 5 years and 23.7% at 10 years.
We used, as a marker of reflux, the presence of
erosive esophagitis because of the alteration in
the pH metry of these patients, and also because
it is not routine to perform this test on patients with
megaesophagus under our care.
There is still no consensus as to the best
fundoplication after this procedure. There are few
controlled multi-centric studies because it is a rare
disease. The only randomized, multi-institutional
study comparing the 2 types of partial fundoplications
showed gastroesophageal reflux in 41.7% of patients
in the Dor group vs. 21% in the Toupet group. It was
not possible to demonstrate a statistical difference due
to sample size and follow-up[20].
A met a - analysis of more than 2,5 0 0 patients
showed an approximate 14.3% rate of reflux with
anterior fundoplication and 15.8% with posterior and
dysphagia indexes of 10% and 5.8%, respectively[21].
We had with our antero-latero-posterior fundoplication
a reflux rate of only 8.1% after more than 5 years of
follow-up.
This meta-analysis study demonstrated that both
par tial fundoplications are associated with an
equivalent control of GERD. However, anterior
fundoplication is associated with higher reintervention
r ate s fo r p o sto p e r at i ve dysp hagi a c o mpare d
with posterior fundoplication. The authors note
that one of the reasons for this difference is that
posterior fundoplication keeps the edges of the
myotomy open and avoids potential adhesions that
157
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Figure 4: Dispersion of patients with recurrence of dysphagia over time

may develop between the myotomy and anterior
fundoplication, resulting in fewer reinterventions for
postoperative dysphagia [11,21,22]. Our fundoplication
covers the exposed mucosa, and we only had 4
cases requiring reintervention. There are few studies
evaluating endoscopic results. In a study comparing
a Dor fundoplication group with a Toupet group,
Katada et al.[23] demonstrated that the pHmetry study
was similar in both groups. However, both symptoms
and endoscopic findings were different; reinforcing the
importance of endoscopic and clinical findings for the
evaluation of these cases.
Erosive esophagitis was found in 38.5% of the Toupet
group and 8.8% of the Dor group, which was similar
to the Toupet group in the same study[23]. Our study is
not a comparative one, however we find better results
with our fundoplication, even taking into account that
more than half of our cases were erosive esophagitis
Los Angeles A, which is a rather mild complication. In
our procedure, we performed a dissection of the entire
circumference of the hiatus to create a large segment
of intra-abdominal esophagus and a large area for the
myotomy. Simić et al.[24] found that Dor fundoplications
in the setting of a complete hiatal dissection had
a higher degree of abnormal esophageal acid
exposure (23.1%) than if a limited hiatal dissection
was performed (8.5%). However, when we performed
a more extensive fundoplication than the Dor, we
achieved a good success rate (8.1%).
One factor not routinely reported in other studies is the
migration of fundoplication to the thorax. Though we
advocate the closure of the diaphragmatic hiatus after
esophagus dissection, we nevertheless observed a
11% rate of hiatal herniation. This event correlated with
the presence of reflux esophagitis (P = 0.047) and also
158

with dysphagia (P < 0.001). Gastric migrations through
the hiatus have a tendency to to decrease the function
of the fundoplication due to the negative pressure in
the thorax. Perhaps this alteration of the anatomy also
allows the edges of the myotomy to approach, and
may be related to the difficulty of passage of the bolus
due to the ensuing deformities by the hiatal hernia
itself. We had 3 cases in which the reintervention was
due to myotomy fibrosis and one where the deformity
of the hernia clearly originated with dysphagia.
First, we thought that it was important to classify the
etiology of achalasia as chagasic or idiopathic because
Chagas disease is very common in Brazil. However,
we observed that these two groups of patients behave
in a similar manner during the treatment, with no
difference in outcome. Our study has the limitation
of being a retrospective, non-comparative study.
Because only medical records were obtained, it
was not possible to apply any specific questionnaire
regarding reflux or dysphagia. Only information
reported by the patient was used and the severity of
the reflux or dysphagia was unable to be quantified.
The use of a proton pump inhibitor for reasons
other than reflux symptoms may also be a bias in
the number of patients with endoscopic alterations.
However, this number was small and patients had no
reported reflux symptoms in their history.
In conclusion, we have demonstrated that laparoscopy
myotomy postero-latero-anterior fundoplication
(Heller-Pinotti) has a good long-term outcome in
relation to dysphagia and in terms of reflux prevention.
Furthermore, it could produce better results than other
partial fundoplications, however it requires both a
prospective and comparative study.
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017
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