
Original Article

Chirurgia (2018)   113: 469-477
No. 4,                 July - August
Copyright© Celsius

http://dx.doi.org/10.21614/chirurgia.113.4.469

Chirurgia, 113 (4), 2018 www.revistachirurgia.ro 469

Received: 10.02.2018
Accepted: 12.03.2018

Rezumat

Introducere: Acalazia este cea mai cunoscută tulburare de motili-
tate esofagiană. Tratamentul, medical, endoscopic sau chirurgical,
deşi paleativ, oferă pacienţilor perspectiva unei vieţi normale.
Studiul nostru a încercat să arate rolul endoscopiei si manometriei
pre şi intraoperatorii în îmbunătăţirea evoluţiei pacienţilor trataţi
chirurgical.
Material şi metodă: A fost efectuat un studiu retrospectiv a unui lot
de pacienţi diagnosticaţi cu acalazie şi trataţi chirurgical în clinica
de chirurgie generală şi esofagiană, Sp Cl „Sf Maria” din Bucureşti,
între 2013-2017. Obiectivul acestui studiu a fost evaluarea 
eficacităţii imediate şi pe termen lung a miotomiei laparoscopice
Heller asociată cu hemifundoplicatură Dor, cu control intra-
operator prin manometrie şi endoscopie. Eficienţa imediată a fost
verificată comparând scorul Eckardt, presiunea SEI (sfincter 
esofagian inferior si vectorul volum al SEI, înainte şi după operaţie.
Rezultate: În total, 47 de pacienţi au beneficiat de tratament
chirurgical pentru acalazie între 2013 şi 2017. 7 pacienţi au fost
trataţi iniţial prin altă metodă, fie dilataţie endoscopică, fie
miotomie sau stent. 39 pacienţi au fost operaţi laparoscopic, la 30
pacienţi s-a efectuat endoscopie intraoperatorie iar la 22 mano-
metrie esofagiană intraoperatorie. Postoperator s-a constatat
îmbunătăţirea scorului Eckardt, (de la 6,5 la 1,26, p<0,001), o
scădere semnificativă a presiunii SEI (de la 18,5 mmHg la 7
mmHg, p<0,001). Morbiditatea a fost de 2,12 % iar la distanţă au
fost 1 caz de recidivă şi 2 cazuri cu esofagită. 
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Introduction

Although a rare condition with an incidence 1/
100,000 population, achalasia is the most com-
mon esophageal motility disorder. Regarding
ethiopathogenesis, it is widely accepted that
autoimmune abnormalities drive abnormali-
ties of the esophageal peristalsis and the lower
esophageal sphincter (LES). Thus, achalasia
is defined by the absence of esophageal pump
function and by the inability LES to relax

after swallowing which lead to the occurrence
of dysphagia and regurgitation as main symp-
toms. The retrosternal pain is probably caused
by spastic, non-peristaltic and non-functional
contractions of the distal esophagus as an
attempt to propel the esophageal content into
the stomach beyond the LES barrier. Weight
loss can be a long time effect of the esophageal
dysmotility. These four symptoms - dysphagia,
regurgitation, retrosternal pain and weight
loss are included in a clinical (Eckardt) score,

Concluzii: La ora actuală, miotomia Heller pe cale laparoscopică, asociată cu o hemifundoplicatură
anterioară Dor, este o indicaţie standard în acalazie. Utilizarea endoscopiei intraoperatorii este
recomandată iar manometria intraoperatorie poate aduce informaţii suplimentare despre eficienţa
miotomiei. Tratamentul chirurgical al acalaziei trebuie efectuat în centre specializate, cu 
experienţă.
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Abstract
Introduction: Achalasia is the most common esophageal motility disorder. So far, the treatment,
which can be medical, endoscopic or surgical, provides only symptomatic relief. However, this can
grant a normal life to the patients. We focused our study on the value of pre- and intraoperative
endoscopy and manometry for improving outcome of surgical treatment.
Material and method: This is a retrospective chart review of a cohort of patients diagnosed with
achalasia at St Mary Clinical Hospital, Bucharest between 2013 and 2017. The objective of this
study was the assessment of the immediate and long term efficacy of laparoscopic Heller myotomy
associated with Dor anterior fundoplication, intraoperative endoscopy and intraoperative manome-
try, as well as the assessment of late post-operative complications. The diagnosis of achalasia was
based on symptoms, barium esophagogram, upper endoscopy and esophageal manometry. The
immediate efficacy was assessed by comparing Eckhart score, LES pressure and LES vector volume
before and after surgery. 
Results: In total, 47 patients, had surgical treatment for achalasia between 2013 and 2017. For 7
patients who failed prior endoscopic or surgical, this was the second therapeutic intervention.  39
patients underwent laparoscopic surgery, 30 patients had associated intraoperative endoscopy and,
22 patients had associated intraoperative manometry. There was a significant improvement in
mean Eckardt score (from 6,5 to 1,26, p<0,001),  mean LES pressure (from 18,5 mmHg to 7 mmHg,
p<0,001). Morbidity was 2,12 % and we have had 1 recurrence and 2 postoperative esophagitis. 
Conclusions: At present, laparoscopic Heller myotomy with an anterior Dor fundoplication, is a
standard indication in achalasia, proving its efficiency and safety. Intraoperative use of endoscopy
is recommended and intraoperative manometry may provide additional information on the 
effectiveness of myotomy. Surgical treatment of achalasia should be performed in specialized, 
experienced centers.
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a very useful tool for diagnosis and post-
therapeutic follow-up. The treatment is 
considered to be successful if the post-
treatment Eckardt score is <= 3 (1). 

Patients who present with dysphagia as an
early symptom should undergo both upper
endoscopy and barium swallow, as these two
investigations complement each other. During
endoscopy, biopsies should be taken if there are
structural abnormalities or if eosinophilic
esophagitis is suspected. Eco-endoscopy and/or
computed tomography are recommended in
order to exclude a mechanical cause of dyspha-
gia. Esophageal manometry is recommended if
following all these investigations there is a sus-
picion of a functional disorder. This will allow to
definitely make or exclude a diagnosis of an
esophageal pathology, allowing guidance to
other specialties (2).

High resolution manometry (HRM) repre-
sents the gold standard in the investigation
and diagnosis of patients with functional
esophageal disorders (3, 4). On the basis of 
the parameters obtained, HRM allowed the
classification of achalasia into three types.
Thus, Type I achalasia is characterized by the
absence of esophageal peristalsis and the 
incapacity of the LES to relax after swallowing,
without identifying contractions of amplitude
greater than 30 mmHg. Type II achalasia
presents, in addition to type I, a hyper-
pressurisation of the esophageal body between
the two sphincters, and in the case of type III
achalasia, some premature spastic contrac-
tions does occur in the distal esophagus. The
importance of this classification is given by the
different response to the treatment methods.
Thus, type II achalasia responds well to any
therapeutic method, whereas in type III the
response rate is lower, especially for the
dilatation treatment (5, 6).

Achalasia treatment aims to improve the
symptomatology and not cure the disease.
Medical treatment, including nitrates and 
calcium channel blockers, may be indicated in
elderly, non-surgical patients or as a temporary
method until a definitive treatment is per-
formed. Side effects and loss of effect in time
make this an exceptional or backup method.

Endoscopic treatment involves several
options, in order of invasiveness, botulinum
toxin injection at the LES level, being the first
with favorable effects for about 6 months to 1
year (7), but with the generation of local fibro-
sis, which makes other subsequent methods
more risky; insertion of a self-expanding
metallic stent (a method described by a few
authors with good results on a small number
of cases)(8), graduated pneumatic balloon
dilatation, starting with a 30 mm balloon
diameter, then increasing to 35 mm and 40
mm, with similar effects to surgery (9) on
short term, but usually requiring more than
one procedure and always having in mind the
risk of perforation (1-4%), which can lead to
emergency surgery (therefore, patients who
are referred for dilatations should also be able
to tolerate surgery). Increasingly used, derived
from NOTES (Natural orifice transluminal
endoscopic surgery), is Per-Oral Endoscopic
Myotomy (POEM). The data published to date
illustrates that POEM is very effective in short-
term management of achalasia, especially of
subtype IIII, clinical success being defined 
by a postoperative Eckardt score ≤ 3. Other ben-
efits are: lowering LES pressure, improving
esophageal emptying, and improving the 
quality of life. Several studies reported short-
term efficacy rates similar to laparoscopic
myotomy and a response rate of over 90% (10, 11).

It was also found that POEM is safe and
effective in patients with persistent/recurrent
symptoms after laparoscopic myotomy, although
the clinical success rate was lower (81% versus
94%) than in patients without a history of 
surgery (12, 13). 

By disrupting or cutting the LES, theoretic it
is eliminated one of the antireflux mechanisms.
So, one of the side effects of these treatment
options is GERD. The reflux can be sympto-
matic or found only if we look for it, using
esophageal pH metry (14). After pneumatic
dilatation, the rate of GERD varies from 26% to
31% (15, 16). Also after POEM, the incidence of
reflux, not necessary symptomatic, is quite
high, reaching 50% (17). Although the response
to PPI is almost complete, the effects of long
term medication are still to be evaluated (18).
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Probably referring those patients to an anti-
reflux procedure would be a solution. 

Surgical treatment, with a history dating
back approximately 100 years, performed 
by laparotomy, thoracotomy, laparoscopy, thora-
coscopy, robotic surgery, evolved from anterior
and posterior myotomy (19), through myotomy,
partial fundoplication and pyloroplasty
(Gavriliu), to anterior myotomy without 
circumferential dissection of the esophagus,
associating an antireflux procedure, an 
anterior partial fundoplication (DOR), or 
circumferential dissection, and the associa-
tion of a Toupet posterior plication (20).

There are situations when surgical treatment
is the first therapeutic option, such as:

- Patients younger than 40 years, especially
male. In general, these patients will need
more sessions of dilation over time, surgi-
cal treatment being definitive;

- In the case of type III achalasia, where a
longer myotomy on the esophagus is
required;

- After failure of endoscopic dilation therapy
(after more than 3 sessions of dilation or if
a resting pressure of the LES > 10 mmHg
is persistent);

- When no other options are available.
Surgical treatment can be proposed to any

patient with achalasia when there are no 
contraindications related to the patient's age or
comorbidities, after explaining the benefits and
risks of each available method. It is also recom-
mended that surgical treatment of achalasia
should be performed in specialized, experienced
centers (21, 22).

Currently, the most commonly used approach
is laparoscopic, which can be done in the French
position (surgeon between the patient's legs) or
American, with 4 or 5 trocars, with the retrac-
tor in the epigastrum or in the right hippocon-
drum. Once the anterior lower esophagus has
been exposed, sometimes a small anterior
frenotomy is required in order to allow dissec-
tion for 3-5 cm in the mediastinum, with the
exposure and preservation of the vagus nerve.
The myotomy should be started on the lower
esophagus, where the muscles are thicker and
the separation of the submucosa is easier.

The length of the myotomy has always been
a subject of debate, since the main risk of this
operation, the perforation, is proportional to the
length of the myotomy. Thus, several methods
have been imagined to achieve a personalized
myotomy tailored to the respective case, either
by intraoperative manometry or, more recently,
by using  Endo FLIP (functional lumen imaging
probe), a device useful for the diagnosis of 
functional disorders of the eso-gastric junction
but still unavailable in all the centers treating
achalasia (23). A 4 to 6 cm myotomy is currently
recommended on the esophagus, intubated with
a thick Faucher (50-60 Ch) and 1.5-3 cm on the
stomach. Myotomy can be done with the 
dissecting scissors, being more safe regarding
the risk of electric lesions but usually accompa-
nied by a diffuse, small but annoying bleeding,
or by using the monopolar electrode with low
power (higher accuracy but having the risk of
mucosal current diffusion, with possible late
perforation) or active cutting and coagulation
devices (using either electric or ultrasound
energy).

If a perforation occurs, it is imperative to 
recognize it immediately (followed by repairing
it with 1-2 separate 4.0 or 5.0 resorbable
sutures) or before the end of the operation,
using a test of mucosal integrity (either by
introducing air in the esophagus submerged in
liquid or by administering methylene blue on
the Faucher or Levin probe).

It is recommended to associate a partial 
gastric fundoplication to lower the incidence of
postoperative reflux (although some authors
recommend Nissen procedure as being the most
effective way of preventing reflux) (24, 25), as
this might be superiority of laparoscopic 
surgery over POEM (26).

Choosing the type of fundoplication depends
on the surgeon and possibly on the intraopera-
tive conditions (for example, in the case of a
mucosal perforation, the repair suture is 
recommended to be covered with gastric serosa
through an anterior Dor fundoplication). The
method is easier than Toupet and, by keeping
the posterior attachments of the eso-gastric
junction intact, modifies less the local anatomy.

Dividing the short gastric vessels is optional,
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depending on the intraoperative conditions, for
example if the fundoplication cannot be done
without tension.

Intraoperative endoscopy is very useful and
can be used from the beginning, allowing the
myotomy to be performed under visual control,
by transilumination, and by insufflation, 
making it easier to identify the mucosa that
protrudes between the sectioned muscle fibers.
It also allows the evaluation of the length of the
myotomy on the stomach, the identification of
the eso-gastric junction being easier at the
mucosa level. At the end, air insufflation under
liquid level helps to identify potential mucosal
perforations, and transilumination may help to
identify any remaining circular muscle fibers.

Objectives

The main objective was to assess the immediate
efficacy post-surgery by checking the improve-
ment of  (a) the Eckhart score, (b) LES pressure
and (c) LES vector volume. Other objectives
were assessment of term efficacy (one year
post-surgery) and assessment of immediate
and late post-operative complications.

Methods

This is a retrospective chart review of patients
who were treated for achalasia at the General
and Esophageal Surgery Clinic, St. Mary Clinic
Hospital, Bucharest between 2013 and 2017.
The diagnosis of achalasia was based on 
history and Eckhart score. As part of presurgical
assessment, patients underwent barium esopha-
gram, upper endoscopy (Olympus GIF 160) and
esophageal manometry.

Esophageal manometry was performed
using a low compliance, pneumohydraulic
water infusion system (Mui Scientific,
Mississauga, Ontario, Canada) and an eight-
channel water-perfused manometry catheter
(Albyn Medical). The recording sites were con-
nected to eight external pressure transducers
and the signal was processed using dedicated
software (Phoenix V3 - Albyn Medical). The
eight-channel catheter was introduced with the
tip with four recording sites in the stomach and

then manually pulled back with 0,5 cm steps
till the tip reached the lower esophagus. Mean
resting LES pressure was calculated as the
mean end-expiratory LOS pressure. The 
program also calculated the sphincter vector
volume (the volume of the 3D graphical repre-
sentation of the entire LES).

After discussing the alternative, the patients
received surgical treatment, laparoscopic
Heller myotomy, associated with Dor fundo-
plication. The patient was placed in supine
position with legs spread, the surgeon standing
between the legs, first assistant on the left side
of the patient and second assistant on the
right. We use 5 ports, with the retractor usually
in the epigastric region.  After induction of the
anesthesia, the catheter for esophageal mano-
metry was introduced and the LES pressure
and the vector volume were recorded (Fig. 1). 

The catheter was then removed and a 50 Fr
Faucher was introduced, for easier identifica-
tion of the esophagus and for myotomy. In 
the laparoscopic group, the esophagus was 
dissected and freed only on the anterior side,
with careful preservation of the vagus nerve.
The myotomy was started on the distal abdomi-
nal esophagus (Fig. 2) and carried up for about
4-6 cm and down the stomach 1,5-2 cm. 

After myotomy, the Faucher was removed
and the intraoperative endoscopy was per-
formed  to evaluate the length of the myotomy,
and to check for perforations. This was done
either visually or by insufflation of air for 

Figure 1. Intraoperative LES vector volume before myotomy
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leakage test (the esophagus being submerged
in liquid). The endoscope was passed into the
stomach to evaluate the ease of passing the
cardia and the length of the myotomy on the
gastric side (Fig. 3).

After endoscopy, the manometry catheter
was reintroduced, and the LES pressure 
and vector volume were measured post-
intervention (Fig. 4).

The patients had been followed at 3, 6 and
12 months post-surgery, then annually for
three years. The Eckardt score, the esophageal
manometry and the barium esophagram (the
barium column height at 5 minutes) were
recorded at each visit. Endoscopy was per-
formed at 3 years post-surgery for all patients.
For some patients with recurrent / persistent
retrosternal pain, endoscopy was done sooner
in order to exclude esophagitis.

The statistical data was analyzed using
SPSS  ver 23. The data were synthetized as
means and standard deviations or medians
and quartiles. For normality testing it was
used Saphiro-Wilk.

Results

There were 47 patients with achalasia who
received surgical treatment in our clinic in the
past 5 years (2013-2017). The mean age was
51 years, with extremes 18 and 84, male /
female ratio 1,23. 7 patients had a history of
previous treatment (endoscopic dilation - 4,
Heller myotomy - 2, esophageal stent - 1). The
mean Eckardt score was 6,5. The percentage
of patients that were operated laparoscopic

was 90% and, in the last year, we have used a
3D laparoscope in 9 patients. Intraoperative
endoscopy was performed in 30 patients, and
manometry in 22 patients (19 before and after
myotomy), with LES pressure assessment
after anesthetic induction and intubation, and
then after myotomy. The length of the myotomy
varied between 7 and 9 cm, of which 1.5 - 2 cm
on the stomach and in 43 cases an anterior Dor
hemifundoplication was performed. 

Regarding short term efficacy, surgical
treatment was successful in all cases. Thus,
average Eckardt's score of [mean 6,57 
before surgery dropped significantlz to 1,26
(p<0,001)].

Intr-operative manometry showed signifi-
cant reduction in average LES pressure (from

Figure 4. Intraoperative LES vector volume after myotomy

Figure 3. Intraoperative endoscopic control
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18,5 mmHg before myotomy to 7 mmHg
(p<0,001))(Fig. 5). 

Intraoperative manometry prolonged the
surgery by 15-20 minutes and we have
observed that after induction of anesthesia,
the LES pressure dropped, sometimes quite
much. However, comparing the values before
and after myotomy, the differences in LES
pressure and vector volume were clear 
(Table 1). The results obtained influenced the
surgeon's attitude in terms of extending the
myotomy in 3 cases and finishing the inter-
vention in one case.

Regarding the long term efficacy, only 1
patient (2.12 %) had recurrence of symptoms
at one year post-procedure. This  required
one session of balloon dilation. 

Regarding peri-operative complications,
there were 4 (8.5%) intraoperative mucosal
perforations. All were recognized in situ and
repaired with separated vicryl or PDO 4.0
sutures. For these four patients, the naso-
gastric tube was maintained postoperatively
for 4-5 days. The integrity of the esophageal
mucosa was checked by radiology with a
water-soluble contrast agent. The resump-
tion of feeding was initially done with liquids
only, then with semisolid food. For three
patients the outcome was favorably, but one
patient developed a subphrenic abscess as a
consequence of an esophageal fistula. This
required re-intervention with drainage, 
insertion of a feeding jejunostomy and a totally
covered esophageal stent. The patient’s 
recovery was slowly but favorable, as the fistula

closed and the removal of the stent was possible
at 6 weeks after surgical intervention. 

Regarding long-term complications, 2
patients (4,25%) developed reflux esophagitis
grad A (Los Angeles classification) which 
was diagnosed one year after surgical inter-
vention. They have been successfully treated
with proton pump inhibitors. Mortality was
zero. 

Discussions

The surgical treatment in achalasia is standard
today, along with pneumatic dilation and the
new developed POEM. After procedure, the
main issues are recurrence or reflux. The pneu-
matic dilation is the least invasive but also the
least reliable in time regarding dysphagia, with
around 50-70 % success rate after 5 years. Also
reflux has an incidence of around 30%. POEM is
very effective on short time, with promising

Figure 5. LES pressure before and after myotomy

Before myotomy After myotomy Comparative test of the values

(p_value)

SEI (N=19) mmHg 9.16± 4.4878 4.47± 2.1178 0.000243

9.0 [5.0, 11.0] 4.0 [3.0, 6.0] (Wilcoxon Signed Ranks Test)

VV io (N=19) mmHg².cm 1409.74± 1378.9683 397.11± 478.1148 0.000463

969.0 [321.0, 1987.0] 258.0 [88.0. 455.0] (Wilcoxon Signed Ranks Test)

Table 1. Intraoperative values of LES pressure and vector volume before and after myotomy
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results on long time, but with a great incidence
of reflux after the procedure, usually responding
to PPI treatment. It is also less invasive on the
abdominal wall but has a relatively long learn-
ing curve (between 13 and 100 cases) (27, 28).
Laparoscopic Heller myotomy associated with
an antireflux procedure is safe, has long 
term good results and seems more efficient in
preventing postprocedural reflux. In our group,
at one year, the recurrence rate was 2%. The
gastro-esophageal reflux, was found in 4% of
patients, diagnosis based on clinical symptoms
and upper endoscopy. We think that 24 hours
esophageal pH monitoring may had identify a
higher number of patients with pathologic
reflux, but this was not available. 

The limitation of the study are the relative
short time of surveillance.

Conclusion

At present, laparoscopic Heller myotomy,
accompanied by an anterior Dor fundoplica-
tion, is a standard indication in achalasia,
proving its efficiency and safety. Intraoperative
use of endoscopy is recommended and intra-
operative manometry may provide additional
information on the effectiveness of myotomy.
Surgical treatment of achalasia should be 
performed in specialized, experienced centers.
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