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Laparoscopic Treatment in Achalasia of the Cardia
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Rezumat
Tratamentul laparoscopic in acalazia cardiei

Introducere: Acalazia, desi o boala rari (incidenti de 1/100000
in fiecare an), este una din cele mai comune cauze de disfagie
motorie si se caracterizeazi prin pierderea peristaltismului la
nivelul corpului esofagian si incompleta relaxare a sfincterului
esofagian inferior.

Obiective: evaluarea din punct de vedere clinic, terapeutic si
evolutiv a cazurilor de acalazie operate in Sectia Clinica de
Chirurgie a Spitalului Clinic de Urgentd “ Prof. Dr. Agrippa
Ionescu” in perioada 1997-2013.

Material si metodd: Am realizat un studiu retrospectiv utilizand
foile de observatie, protocoalele operatorii, baza imagistica si
video a celor 17 pacienti cu acalazie internati si operati in
clinica noastrd in perioada 1997-2013.

Rezultate: In lotul studiat am inregistrat o repartizare relativ
egald pe sexe si o preponderentd a pacientilor din mediul
urban. Varsta pacientilor s-a incadrat intre 24 si 86 ani (cu o
medie de 51). Doud dintre cazuri au reprezentat o recidivi a
acalaziei operatd in urmi cu 2 ani, respectiv 5 ani. Tehnica
folosita a fost operatia tip Heller asociati cu fundoplicatura tip
Dor in 12 cazuri si fundoplicatura posterioara tip Toupet in 5
cazuri. Timpul operator mediu a fost de 117,6 minute. S-au
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inregistrat 3 cazuri de perforatie iatrogend a mucoasei esofagiene,
incident recunoscut si rezolvat in acelasi timp operator. Evolutia
postoperatorie nu a inregistrat complicatii specifice tehnicii
alese. Urmarirea postoperatorie s-a incadrat intre 3 si 72 luni.
Concluzii: Abordul laparoscopic in tratamentul acalaziei
confera pe langd avantajele chirurgiei minim invazive, o buni
vizualizare a esofagului abdominal si a jonctiunii gastro-
esofagiene. Esocardiomiotomia, ca tratament al acalaziei, se
asociaza in mod obisnuit cu o procedurd antireflux. Se prefera
fundoplicatura tip Dor, in special in leziunile iatrogene ale
mucoasei esofagiene, dar se poate asocia cu aceleasi beneficii
si cea tip Toupet, asa cum am folosit si noi in 5 cazuri. Acalazia
este o boali cu risc pentru dezvoltarea displaziei/carcinomului,
motiv pentru care urmdrirea postoperatorie pe termen lung
este importanta.

Cuvinte cheie: acalazie, sfincter esofagian inferior, disfagie,
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Abstract

Background: Achalasia, although a rare disease (an incidence
of 1/100 000 individuals each year) is one of the common
causes of motor dysphagia and is characterized by loss of
peristalsis in the esophageal body and lack of relaxation of
the lower esophageal sphincter.

Aim: The aim of our study was to perform a clinical,
therapeutic and evolution evaluation in patients diagnosed with
achalasia and operated in our department between 1997 and
2013.

Material and Methods: We performed a retrospective study
using the clinical charts, operatory protocols, imagistic and



video database of the 17 patients with achalasia operated in
our department.

Results: We encountered an equal repartition in women and
men and a predominance of urban provenience. Ages were
between 24 and 86 years (with an average age of 51). There
were two cases of recurrent achalasia at 2, respectively 5
years after the first operation. In all cases, Heller myotomy
was used, with the addition of a Dor fundoplication in 12
cases and Toupet fundoplication in five cases, as an anti-
reflux procedure. Mean operation time was 117.6 minutes.
There were three iatrogenic perforations of the esophageal
mucosa, all of them recognized and treated in the same
operative time. No postoperative complications related to
the Heller-Dor/Heller-Toupet procedure were encountered.
The follow-up was between 3 and 72 months.

Conclusions: Laparoscopic approach in the treatment of
achalasia provides the advantages of minimally invasive
surgery, but also and very important, a good visualization of
the abdominal esophagus and gastroesophageal junction.
Heller esocardiomyotomy is usually associated with an
antireflux procedure. A Dor fundoplication is generally used,
although the Toupet fundoplication may also be used with
the same advantages. It is important to monitor these
patients on a yearly basis, knowing the risk of dysplasia/
carcinoma in achalasia.
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esocardiomyotomy, fundoplication

Introduction

Achalasia is one of the common causes of motor dysphagia
and is characterized by aperistalsis of the esophageal body
and lack of relaxation of the lower esophageal sphincter. Its
pathogenesis still remains unknown although it is described
as loss of inhibitory ganglia in the myenteric plexus of the
esophagus.

As a consequence of the motility disorder, passage of
food from the mouth to the stomach is hampered, causing
dysphagia and leading to weight loss, retrosternal pain,
regurgitation of undigested food, bad breath, nocturnal
coughing and increased risk of aspiration pneumonia.

The diagnosis of achalasia is suggested by the barium
swallow (the classic bird’s beak at distal esophagus, dilation
of the esophagus and slow clearance) and upper endoscopy
(end stage achalasia-esophageal stasis and dilation;
pseudoachalasia) (1,2). The manometry, which is the most
sensitive diagnostic test of esophageal dysmotility, confirms
the diagnosis (elevated basal LES pressures, absence of
esophageal peristalsis, incomplete relaxation of LES on
swallowing).

Pseudoachalasia is excluded by upper endoscopy,
endoscopic ultrasonography and computed tomography.
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The only available therapeutic options are to loosen the
LES and treat the symptoms (3).

We have three therapeutic options: surgical myotomy,
pneumodilation and POEM, but minimally invasive Heller
myotomy remains the gold-standard procedure in achalasia.
What still remains controversial is the type of fundoplication
added to the myotomy.

Materials and Methods

This study is based on a retrospective analysis of 17 patients
diagnosed with achalasia and operated in the General Surgery
Department of “Prof. Dr. Agrippa Ionescu” Clinical Emergency
Hospital. We evaluated the clinical and therapeutic aspects and
the evolution of these patients operated between 1997 and
2013, using the clinical charts, operatory protocols, imagistic
and video database.

Results

We observed an equal repartition in women and men, a
predominance of urban provenience (11/17 patients). Ages
were between 24 and 86 years old. The presenting symptoms
were dysphagia, retrosternal pain, weight loss, regurgitation of
undigested food. Associated comorbidities (9 cases): arterial
hypertension, atrial fibrillation, obesity, gallstones, chronic
venous insufficiency, diabetes type 1.

Three diagnostic tests were used: barium swallow, upper
endoscopy and manometry. We had two cases of recurrent
achalasia at 2, respectively 5 years after the first operation.

As for the surgical treatment, we used the Heller myotomy
in all cases, associated in 12 cases with a Dor fundoplication
and in 5 cases with a posterior Toupet fundoplication. We
prefer the lithotomy position with legs abducted, a 30-40°
reverse Trendelenburg. The surgeon stands between the
patient’s legs with the first assistant on his right and the
second on his left. The trocar placement follows the Cadiere
manner. A gastric tube is placed to decompress the stomach.
The laparoscopic approach follows the same principles as in
open surgery. After the induction of the pneumoperitoneum
(12 mmHg), we expose the GE junction, followed by the
division of the phrenoesophageal ligament and the dissection
of the diaphragmatic crus. Next, we mobilize the esophagus
and, in case of a Toupet fundoplication, we create a wide
retroesophageal space. We perform the esophageal and gastric
myotomy (4-6 cm above GE] and 2 cm on the stomach), using
the Hook monopolar. Control of the integrity of the mucosa
is done using a blue methylene test.

In all 17 cases we added an antireflux fundoplication - an
anterior one (Dor) in 12 cases and a posterior one (Toupet)
in 5 cases. Lately we prefer the posterior fundoplication. In
3 cases, the superior polar gastric vessels were sectioned in
order to mobilize the great curvature of the stomach.
Intraoperative incidents: 4 cases of hemorrhage (2 cases
during the fundoplication with gastric hematoma and 2
cases during the incision of the phrenoesophageal ligament)
and 3 cases of iatrogenic perforation of the esophageal
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mucosa (recognized and treated in the same operative time
by sutures; Dor fundoplication was used in these 3 cases).
The mean operative time was 117.6 minutes (progressive
decrease over time with the increase of the experience). No
conversion to laparotomy was necessary. No significant post-
operative complications and no mortality were encountered.
The mean postoperative hospital stay was 4.8 days.
Gastroesophageal pathologic reflux was absent in all
patients. The mean clinical follow up was 17.8 months
(range 3-72 months).

Discussions

The disease was first described in 1674 by Willis who described
it as “food blockage in the esophagus” and treated it with a
dilator made of whale bone and sponge; the term “achalasia”,
a Greek word, was first used by Hurst in 1927 and means
“failure of relaxation”. Achalasia is caused by loss of inhibitory
ganglia in the myenteric plexus of the esophagus and gradual
progression of neuronal degeneration is associated with pro-
gression of the disease from vigorous to classic achalasia. In the
initial stage of the disease, the degeneration of inhibitory
nerve fibers in the esophagus results in unopposed action of
excitatory neurotransmitters such as acetylcholine, which leads
to high amplitude non-peristaltic contractions. This stage of
achalasia is known as vigorous achalasia (average amplitude of
contractions in lower esophagus >40 mmHg). Progressive loss
of cholinergic neurons results in dilation and low amplitude
simultaneous contractions in the esophageal bodyj this stage of
achalasia is called classic achalasia (4,5).

Many studies have attempted to determine the initiating
agents that cause the disease. A genetic influence is also
present as there are reports showing occurrence of disease in
monozygotic twins and other first-degree relatives and also
the occurrence in association with other genetic diseases
such as Down’s syndrome and Parkinson’s disease. There are
also incriminated environmental and autoimmune factors.
(4,5). The role of the longitudinal muscles in achalasia is
currently under study (6). Achalasia can be primary (idio-
pathic) or secondary (the cause for the degeneration of
esophageal nerve fibers is known).

Manometry plays a diagnostic role in achalasia. Since the
emergence of HRM (high resonance manometry), esophageal
achalasia can be classified into three subtypes (7,8). In type 1
achalasia (classic achalasia), impaired LES relaxation but no
significant pressurization within the esophageal body is
observed. In type II achalasia (with compression) swallowing of
water causes rapid panesophageal pressurization. This may
exceed LES pressure, causing the esophagus to empty. Type 11
achalasia (spastic achalasia) is also associated with rapidly
propagated pressurization; however, the pressurization is attrib-
utable to an abnormal lumen, obliterating contraction. HRM
can be used to predict the outcome of each type of achalasia.
Patients in whom HRM shows type II achalasia are more
likely to respond to therapies such as pneumatic dilation and
Heller myotomy compared to those with type I or III (7,8,9).

Pharmacological management plays a minor role in the

treatment (3,5). Endoscopic treatment with Botox yields
excellent immediate responses, but only half of all patients
benefit for more than one year, so it is used to treat elderly
patients or patients with high surgical risks (10,11). For
endoscopic dilation immediate and short-term results have
reportedly been good (12,13). Peroral endoscopic myotomy
(POEM) is a novel endoscopic esophagomyotomy for achalasia
that was first reported by Pasricha et al (14) in porcine models
and subsequently by Inoue et al (15) in humans. POEM is
performed by dissection and division of the inner circular
muscle layer of the esophagus through a submucosal tunnel
created endoscopically through a small proximal opening in
the esophageal mucosa. The POEM technique is used in
several centers with good short-term results, but long-term
follow-up results are required (16). Clinical success rate > 80%
has been reported in some Chinese studies for self-expanding
metallic stents (17).

Minimally invasive Heller myotomy has become the gold
standard procedure for achalasia. Overall success rates of
laparoscopic Heller myotomy (LHM) were 47%-82% at 10
years (18).

LHM or pneumatic dilation? - the ongoing debate.

Systematic reviews and meta-analysis that have
compared existing treatment methods for achalasia have
found that surgery is superior to pneumatic dilation (PD)
(19), but it should be noted that the first randomized
controlled multicenter trial published by the European
Achalasia Trial group that compared LHM and PD reported
that, after 2 years of follow-up, LHM was not associated with
superior rates of therapeutic success (20,21). There is a lot of
debate on the choice of LHM as the primary treatment for
achalasia or as a second-line treatment following the
failure of nonsurgical intervention.

Esophagectomy should be reserved only for those cases in
which simpler operations have failed.

However, the major adverse event after surgery is severe
reflux. There is much debate on the role of fundoplication with
myotomy in the reported literature (22). Intraoperative
endoscopy during LHM can be used to guide the extent and
adequacy of myotomy. A concomitant endoscopic examination
during LHM to guide myotomy and routine fundoplication is
clinically necessary, despite disagreement about the fundoplica-
tion procedure (23).

Dor fundoplication is easier to perform, does not require an
extensive dissection of the GEJ, thus preserving the mechanism
of a competent cardia. It does not angulate the distal
esophagus and protects it after the myotomy. Instead, the
Toupet fundoplication leaves the myotomy uncovered and pulls
the muscle edges in opposite directions, preventing the
re-approximation of the myotomy and so the occurrence of a
recurrent dysphagia. There is still no evidence to support a
choice. (24,25)

In summary, as stated in the recent Kagoshima consensus,
despite the variations as to the length of the myotomy and the
addition of an antireflux procedure, good overall long-term
results suggest that these operative variations are not critical

(26).



Conclusions

Esophageal achalasia is a functional disease of unclear
etiology. Despite the ongoing debate and the report of the
first randomized control trial, the minimally invasive surgi-
cal treatment seems to yield better results than PD.

Laparoscopic approach in the treatment of achalasia
offers well-known advantages: good visualization of the
distal esophagus and anterior gastric wall, faster recovery,
fewer surgical site complications, aesthetic results.

Laparoscopic Heller-Dor / Heller-Toupet is a safe and
effective treatment of esophageal achalasia with excellent
results in terms of dysphagia resolution, providing protection
from the onset of gastroesophageal reflux.

We should identify patients at risk for developing
dysplasia or/and carcinoma.

The question remains whether the excellent results of
myotomy are stable over time or not. We should better define
when treatment is successful and identify better criteria for
re-treatment.

POEM is a promising technique and is associated with
good short-term results without serious complications, but
long-term results are not yet available.

Our current treatment approaches reduce the discomfort of
patients, but the actual cause of achalasia has not yet been
identified; instead of cleaving or disrupting the muscle, we
should aim for restoring its function. We need more insight
into how the neurons lost in achalasia can be replaced;
stem-cell transplantation may play a role as a curative
treatment and improve treatment success in the future.

References

1. Neyaz Z, Gupta M, Ghoshal UC. How to perform and interpret
timed barium esophagogram. ] Neurogastroenterol Motil. 2013;
19(2):251-6. Epub 2013 Apr 16.

2. Constantinoiu S, Mates IN, Dinu D, Iosif C, Cociu L, Anghel
R, et al. Pseudo-achalasic behaviour of a middle thoracic
esophageal squamous cell carcinoma. Chirurgia (Bucur). 2008;
103(5):595-600.

3. Cheatham ]G, Wong RK. Current approach to the treatment of
achalasia. Curr Gastroenterol Rep. 2011;13(3):219-25.

4.  Ghoshal UCI, Daschakraborty SB, Singh R. Pathogenesis of
achalasia cardia. World ] Gastroenterol. 2012;18(24):3050-7.

5. Richter JE. Achalasia - an update. ] Neurogastroenterol Motil.
2010;16(3):232-42. Epub 2010 Jul 27.

6. Mittal RK, Hong SJ, Bhargava V. Longitudinal muscle dysfunc-
tion in achalasia esophagus and its relevance. ] Neurogastroenterol
Motil. 2013;19(2):126-36. Epub 2013 Apr 16.

7. Pandolfino JE, Kahrilas PJ. New technologies in the gastroin-
testinal clinic and research: impedance and high-resolution
manometry. World ] Gastroenterol. 2009;15(2):131-8.

8. Pandolfino JE, Kwiatek MA, Nealis T, Bulsiewicz W, Post J,
Kahrilas PJ]. Achalasia: a new clinically relevant classification by
high-resolution manometry. Gastroenterology. 2008;135(5):1526-
33. Epub 2008 Jul 22.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

607

Miyazaki Y, Nakajima K, Sumikawa M, Yamasaki M, Takahashi T,
Miyata H, et al. Magnetic resonance imaging for simultaneous
morphological and functional evaluation of esophageal motility
disorders. Surg Today. 2014;44(4):668-76. Epub 2013 May 21.
Ghosh B, Das SK. Botulinum toxin: a dreaded toxin for use in
human being. ] Indian Med Assoc. 2002;100(10):607-8, 610-2,
614.

D'Onofrio V, Miletto P, Leandro G, Taquinto G. Long-term fol-
low-up of achalasia patients treated with botulinum toxin. Dig
Liver Dis. 2002;34(2):105-10.

Howard JM, Mongan AM, Manning BJ, Byrne P, Lawler P, Ravi
N, et al. Outcomes in achalasia from a surgical unit where pneu-
matic dilatation is first-line therapy. Dis Esophagus. 2010;23(6):
465-72. Epub 2010 Mar 26.

West RL, Hirsch DP, Bartelsman JF de Borst J, Ferwerda G,
Tytgat GN, et al. Long term results of pneumatic dilation in
achalasia followed for more than 5 years. Am ] Gastroenterol.
2002;97(6):1346-51.

Pasricha PJ, Hawari R, Ahmed I, Chen ], Cotton PB, Hawes
RH, et al. Submucosal endoscopic esophageal myotomy: a novel
experimental approach for the treatment of achalasia.
Endoscopy. 2007;39(9):761-4.

Inoue H, Minami H, Kobayashi Y, Sato Y, Kaga M, Suzuki M, et
al. Peroral endoscopic myotomy (POEM) for esophageal achalasia.
Endoscopy. 2010;42(4):265-71. Epub 2010 Mar 30.

Stavropoulos SN, Harris MD, Hida S, Brathwaite C, Demetriou
C, Grendell ]. Endoscopic submucosal myotomy for the treat-
ment of achalasia (with video). Gastrointest Endosc. 2010;72(6):
1309-11.

Cheng YS, Ma E Li YD, Chen NW, Chen WX, Zhao ]G, et al.
Temporary self-expanding metallic stents for achalasia: a prospec-
tive study with a long-term follow-up. World ] Gastroenterol.
2010;16(40):5111-7.

Bonatti H, Hinder RA, Klocker ], Neuhauser B, Klaus A, Achem
SR, et al. Long-term results of laparoscopic Heller myotomy with
partial fundoplication for the treatment of achalasia. Am ] Surg.
2005;190(6):874-8.

Campos GM, Vittinghoff E, Rabl C, Takata M, Gadenstiitter M,
Lin F, et al. Endoscopic and surgical treatments for achalasia: a sys-
tematic review and meta-analysis. Ann Surg. 2009;249(1):45-57.
Boeckxstaens GE, Annese V, des Varannes SB, Chaussade S,
Costantini M, Cuttitta A, et al. Pneumatic dilation versus
laparoscopic Heller’s myotomy for idiopathic achalasia. N Engl ]
Med. 2011 May 12;364(19):1807-16.

Chuah SK, Hsu PI, Wu KL, Wu DC, Tai WC, Changchien CS.
2011 update on esophageal achalasia. World ] Gastroenterol.
2012;18(14):1573-8.

Eckardt AJ, Eckardt VE Current clinical approach to achalasia.
World ] Gastroenterol. 2009;15(32):3969-75.

Bloomston M, Brady P, Rosemurgy AS. Videoscopic Heller
myotomy with intraoperative endoscopy promotes optimal out-
comes. JSLS. 2002;6(2):133-8.

Nicolau AE. Laparoscopic modified partial posterior Toupet
fundoplication. Chirurgia (Bucur). 2010;105(2):229-34. Romanian
Palade R. Laparoscopic Heller-Dor procedure in achalasia of
cardia. Chirurgia (Bucur). 2005;100(4):365-8. Romanian
Triadafilopoulos G, Boeckxstaens GE, Gullo R, Patti MG,
Pandolfino JE, Kahrilas PJ, et al. The Kagoshima consensus on
esophageal achalasia. Dis Esophagus. 2012;25(4):337-48.
Epub 2011 May 19.



