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ABSTRACT

Objective: Achalasia is a disease characterized by lower esophageal sphincter motility disorder. Whereas 
there is no clear algorithm in treating achalasia in children, Heller myotomy is known to be as the most 
effective method. Gastroesophageal reflux after myotomy is a frequently reported complication. 
Therefore, the fundoplication procedure should be added to the myotomy simultaneously. Our study 
aimed to present the results of patients who underwent Heller myotomy and fundoplication for 
achalasia.
Materails and Methods: Twelve patients who underwent laparoscopic Heller myotomy with the diagnosis 
of achalasia between the 2006 and 2019 have been included in the study. 
Results: There were 12 children. 75% of them were male, and 25% were female. Laparoscopic Heller 
myotomy and antireflux procedure were applied to all patients. The average nasogastric withdrawal time 
was 1.75 days, the average time to start feeding was 2.25 days. The average hospital stay was 6.75 days. 
Dysphagia persisted in 3 patients who underwent Dor fundoplication and in 1 patient who underwent 
Toupet fundoplication at postoperative 3rd-week controls. It was observed that the symptoms improved 
after the one-time endoscopic dilatation procedure.
Conclusion: Heller myotomy is gold standard method in the treatment of achalasia in children.We believe 
that partial fundoplication added to myotomy reduces the risk of GER.
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ÖZ

Amaç: Akalazya, alt özofagus sfinkterinde motilite bozukluğuyla karaterize bir hastalıktır. Çocuklarda 
akalazya tedavisinde net bir algoritma olamamakla birlikte Heller miyotomisi en etkili yöntem olarak 
kabul edilmektedir. Miyotomi sonrası gastroözofageal reflü sık bildirilen bir komplikasyondur. Bu nedenle 
miyotomiye eş zamanlı olarak fundoplikasyon prosedürü eklenebilir. Çalışmamızda akalazya nedeniyle 
Heller myotomi ve fundoplikasyon yapılan hastaların sonuçlarının sunulması amaçlanmıştır.
Yöntem: Kliniğimizde 2006-2019 yılları arasında akalazya tanısı ile laparoskopik Heller miyotomisi uygula-
nan 12 hasta çalışmaya dahil edildi.
Bulgular: Olguların %75’i erkek, %25’i kızdı. Hastalara laparoskopik Heller miyotomisi ve antireflü prose-
dürü uygulandı. Ortalama nazogastrik çekilme süresi 1,75 gün, ortalama beslenmeye başlama zamanı 
2,25 gündü. Ortalama hastane yatış süresi 6,75 gündü. Dor fundoplikasyonu uygulanan 3 hastada ve 
Toupet fundoplikasyonu uygulanan 1 hastada postoperatif 3. hafta kontrollerinde disfajinin devam ettiği 
görüldü. Tek seferlik endoskopik dilatasyon işlemi sonrası semptomların düzeldiği izlendi.
Sonuç: Heller miyotomi çocuklarda akalazya tedavisinde altın standart yöntemdir. Miyotomiye eklenen 
parsiyel fundoplikasyonun GÖR riskini azalttığını düşünüyoruz.

Anahtar kelimeler: Özofageal akalazya, heller miyotomi, fundoplikasyon
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INTRODUCTION

Achalasia is a pathology characterized by 
degeneration of myenteric neurons that innervate 
the lower end of the esophagus and characterized by 
a motility disorder in the esophagus (1,2). It is a rare 
disease in children and its annual incidence is 
0.11/100,000 (2,3). Although its etiology is not fully 
elucidated, it is thought to be autoimmune-
mediatedsituation connected with viral infections (4). 
It has also been shown to be associated with trisomy 
21 and Triple-A Syndrome (Achalasia, Alachymia, 
and Adrenal Insufficiency) (4,5). Vomiting, loss of 
appetite and chronic cough may be the initial 
symptoms in children under five years of age, and it 
progressive dysphagia, regurgitation, chest pain, and 
growth retardation in older children (2,3,5). The 
diagnosis may usually be made clinically. However, 
since the symptoms are generally interpreted in 
favor of gastroesophageal reflux (GER) due to its 
rarity, diagnosis is often delayed (4). The definitive 
diagnosis is made by esophageal manometry, 
contrast studies and endoscopic examinations (3).

The treatment of achalasia aims to relieve the 
symptoms by eliminating the obstruction in the lower 
esophageal sphincter with relaxation disorder (5). For 
this purpose, pharmacological treatment such as 
calcium channel blocker and botulinum toxin injection, 
mechanical or pneumatic dilatation, open or 
laparoscopic esophagomyotomy (Heller Myotomy) can 
be used in treatment (4–6). Pharmacological treatment 
options are not preferred in the pediatric population 
because of their short-term effectiveness, and calcium 
channel blockers have side effects such as headache 
and dizziness (4). Although publications are reporting 
that pneumatic balloon dilatation is as effective as 
Heller myotomy in adult achalasia patients, it is not 
recommended for use in children because it is not 
designed for pediatric use (7). Heller myotomy is 
considered as the most effective method in the 
treatment of achalasia (4,6). GER is a frequently reported 
complication after Heller myotomy. Therefore, the 
fundoplication procedure is usually added to this Heller 
myotomy (4).

Our study aimed to present the results of patients 

who underwent laparoscopic Heller myotomy and 
fundoplication due to achalasia.

MATERIAL and METHODS

Twelve patients with a diagnosis of achalasia who 
underwent laparoscopic Heller myotomy between 
2006 and 2019 were included in the study. This study 
was conducted in accordance with the Helsinki 
Declaration and with the permission of the local 
ethics committee (No: I11-682-20) Demographic 
data, symptoms at the time of application, methods 
used in diagnosis, operation details (antireflux 
surgery added to myotomy, intraoperative 
complications), length of hospital stay, surgery 
complications, recurrence and follow-up results were 
reviewed retrospectively.

Preoperative Management
Patients who presented with a pre-diagnosis of 

achalasia were diagnosed by preoperative contrast 
studies and endoscopy (Figure 1). With the induction 
of anesthesia, a nasogastric catheter with a size 
suitable for the patient’s age was inserted, and 
prophylaxis at a dose of 100 mg/kg/day of ceftriaxone 
was administered.

Surgical Technique
The patients were placed in a supine position 

under general anesthesia and prepared for the 
laparoscopic approach. A 5 mm (millimeter) camera 
trocar was inserted through the umbilicus and 
intraabdominal space was inflated with carbon 
dioxide up to 10-14 mmHg according to the age of 
the patient. 5 mm working trocars were inserted 
from the right and left hypochondriac region from 
the 3 cm superolateral of the umbilicus under 
camera guidance. A 5 mm incision was made for liver 
retraction in the epigastric region, and a Nathanson 
retractor was inserted. The adequate vision was 
provided by retracting the liver. In esophageal 
dissection, only the anterior surface was dissected, 
preserving the posterior and lateral physiological 
adhesions. Appropriate abdominal esophagus was 
obtained and myotomy was performed from the 
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gastroesophageal junction towards the distal 
esophagus. Myotomy was completed by cutting the 
muscle tissue up to the mucosa with the help of 
hook cautery. Saline was given to the area where 
myotomy was performed. At the same time, possible 
perforation controls were made by blowing air 
through a nasogastric catheter. Afterward, according 
to the surgeon’s preference, an anti-reflux procedure 
was performed with Dor (Anterior partial 
fundoplication) or Toupet (Posterior partial 
fundoplication). Dor fundoplication is performed by 
wrapping the stomach 180 degrees around the 
anterior of esophagus. If Toupet procedure is 
performed, short gastric vessels are divided 
minimmaly, posterior part of the esophagus is 
dissected for fundus mobilization and fundus is 
wrapped 270 degrees around the posterior part of 
the esophagus. The procedure was completed by 
suturing the port incisions.

Postoperative Management
Generally, the patients’ nasogastric catheters 

were removed on the first postoperative day, and 
oral fluid intake was allowed on the second day. 
Patients were recommended to feed a soft food diet 
for three weeks. Children were recommended to 
have outpatient visits at postoperative 3rd week, 6th 
and 24th months. Gastrointestinal tract contraswt 
studies and/or esophagoscopy was performed in 
case of residual symptoms.

 
RESULTS

Between 2006-2019, 12 patients underwent 
surgery due to lower esophageal achalasia. Nine 
(75%) of the patients were male, and 3 (25%) were 
female. The median age of the patients was 12 years 
(1-17 years). Triple-A syndrome was found in 1 
patient. All patients applied with symptoms of 
dysphagia. Additionally, 3 patients had vomiting, and 
2 patients had retrosternal painsymptoms. 
Endoscopic balloon dilatation was performed 
initiallyfor 4 children in different centers. Laparoscopic 
Heller myotomy and antireflux surgery were 
performed in all of the patients. Dor fundoplication 

was performed in 4 patients and Toupet fundoplication 
in 8. There were no intraoperative complications. 
The average nasogastric withdrawal time was 1.75 
days (1-3 days). The average feeding start time was 
2.25 days (2-5 days). The average hospital stay was 
6.75 (3-19 days) days. The average follow-up time 
was 6.25 years (1-14 years). It was observed that 
dysphagia symptoms persisted in the postoperative 
3rd-week control in 3 patients who underwent Dor 
partial fundoplication and in 1 patient who underwent 
Toupet partial fundoplication. The children underwent 
one time endoscopic dilatation and did not have any 
further symptoms.

DISCUSSION

Achalasia is an esophageal motility disorder that 
results in the inability to relax and peristalsis in the 
lower esophagus sphincter due to the pathology in 
the inhibitory ganglion cells in the myenteric plexus 
(8,9). The study aims to show the results of patients 
who underwent Heller myotomy and antireflux 
surgery due to achalasia.

There are options such as calcium channel 
blockers such as nifedipine, botulinum toxin injection, 
endoscopic balloon dilatation, and surgical myotomy 

Figure 1. Preoperative esophageal stomach image  taken for 
the diagnosis of achalasia.
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in the treatment of achalasia (3,5,6). Although there is 
no consensus about which is the gold standard 
treatment, the treatment option with the highest 
success rate is Heller myotomy (8,9). The short duration 
of calcium channel blocker and botulinum toxin 
injection effectiveness is seen as a disadvantage of 
pharmacological treatment (4,10,11). In addition, 
although the short-term success rate in the treatment 
of achalasia is high, there are not enough studies in 
the literature regarding the optimal dose of botulinum 
toxin injection in pediatric patients (8). Calcium 
channel blockers are not preferred in pediatric 
patients in the treatment of achalasia due to their 
side effects such as headache and dizziness (4).

Although successful results have been published 
for endoscopic balloon dilatation used in adult series 
treatment, there are not enough publications about 
the success rate in pediatric patients (11). Besides, it is 
not recommended to be used for treatment purposes 
in children under 5 years of age because of the 
technical difficulties (7,11). Surgical myotomy becomes 
a priority in the treatment of pediatric patients due 
to complications such as recurrence of symptoms 
within the first year after balloon dilatation and the 
risk of perforation at a rate of 4-12% (9,11,12). In the 
first 4 patients in our series, endoscopic dilatation 
was applied primarily as a treatment. The recurrence 
of the patients’ symptoms after the treatment led to 
myotomy as the first choice of treatment. Also, 
laparoscopic Heller myotomy is the preferred method 
in achalasia surgery because it gives early nutrition 
opportunity, the advantage of less analgesic need, it 
shortens the length of hospital stay, has better 
cosmetic results and shorter return to normal life (13).

GER is a common complication after Heller 
myotomy in patients with achalasia. In the literature 
while some authors argue that an antireflux surgery 
should generally be added to the Heller myotomy to 
prevent this complication, some authors argue that 
dysphagia will recur, and therefore antireflux surgery 
should not be added (4,8,14,15). The antireflux surgery 
procedure was performed simultaneously with 
myotomy in the present study. Dysphagia presented 
in four patients, and it resolved with endoscopic 
balloon dilatation in one session. There were not 

postoperative GER findings in any patient. A partial 
antireflux procedure may respond these arguments 
since it may prevent reflux and also not cause 
dysphagia. Dor and Toupet fundoplications may both 
be performed but the authors’ prefer Dor 
fundoplication in case of intraoperative esophageal 
perforations since it may prevent esophageal leakage. 
This suggestion may only be hypothetical since we 
did not encounter any esophageal perforations in 
our series. 

Another controversial issue is that which 
fundoplication procedure will be added to Heller 
myotomy simultaneously (14). Considering the 
literature, the most preferred surgical procedure has 
been reported as 360 ° total Nissen fundoplication, 
270° Toupet posterior partial fundoplication, and 
180° Dor anterior partial fundoplication (14). Some 
authors argue that the presence of motility 
impairment and total Nissen fundoplication in 
achalasia patients will increase esophageal emptying 
more than partial fundoplications. Therefore, there 
will be a symptom of permanent dysphagia (14). In 
their 10-year series published by Topart et al., it was 
reported that there were 82% recurrent dysphagia 
(16). In the 5-year series published by Rebecchi et al., 
it was reported that the recurrent dysphagia symptom 
was higher in patients who underwent Nissen total 
fundoplication compared to patients who underwent 
Dor anterior partial fundoplication (17). The advantages 
of toupet posterior partial fundoplication and Dor 
anterior partial fundoplication over each other have 
not been demonstrated in the literature (14). Therefore, 
we think that surgeons should choose one of these 
procedures according to their experience and 
preference.

The study’s limitation is that the two groups that 
underwent partial fundoplication were not 
statistically compared because of the small number 
of patients.

Heller myotomy is gold standard method in the 
treatment of achalasia in children. Partial 
fundoplication added to myotomy may reduce the 
risk of GER and dysphagia.
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