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Objective: We aimed to estimate the long-term outcomes of transthoracic Heller's myotomy without
fundoplication.

Methods: This single centere, retrospective study included patients followed up for signs of cure,
recurrence of symptoms, and different aspects of quality of life estimated over several years. Data were
obtained directly from the patients and the medical records. The scores of patients with early and late
dysphagia were compared preoperatively and postoperatively to estimate the quality of life (QoL).
Results: A total of 48 patients (37 women and 11 men) who underwent surgery for achalasia between

K ds: . .
Ai{x;;; 2008 and 2018 were included. The mean age was 43.5 (19—68) years. The mean follow-up duration was
Recurrence 60.5 (1-120) months. Dysphagia, regurgitation, and heartburn were the most common symptoms,

occurring in 100% of patients. The outcomes were an excellent success rate and estimation of QoL. After
the first 6 months of follow-up, patients who underwent surgery developed grades 1—3 dysphagia. After
1—10 years of follow-up, 39 (81.25%) patients had grade 1 dysphagia, whereas 9 (18.75%) still had grade 2
dysphagia. During the long-term follow-up, only 77% of patients developed regurgitation, while 91.6%
had heartburn. QoL changed according to dysphagia scores (from 5 to 1). However, the score of 26 pa-
tients (54.16%) decreased to 1; after 1 year of follow-up, 42 patients (87.5%) obtained a dysphagia score of
1. After 1-10 years of follow-up, 97.2% of patients underwent barium oesophagogram and showed a
small-calibre oesophagus.
Conclusion: Transthoracic Heller's myotomy is a safe and durable procedure that is associated with a
durable long-term success rate and less recurrence, without necessity for any type of anti-reflux surgery.
© 2019 The Authors. Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Achalasia is a rare oesophageal motility disorder, characterized
by impaired lower oesophageal sphincter (LES) relaxation, due to
lack of peristaltic contraction resulting in an impaired bolus
transport and stasis of food in the oesophagus [1]. Idiopathic
achalasia is a primary motility disorder of the oesophagus that
usually occurs in 10 among 100,000 individuals [2]. The aetiology
remains unknown, but autoimmune, viral, and neurodegenerative
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factors have been proposed as potential causative or promoting
factors [3—5]. The degenerative process, which is of unknown
origin, involves the loss of ganglion cells in the myenteric (Auer-
bach's) plexus of the oesophagus and then local and systemic
inflammation [6] and later loss of important neurotransmitters
such as the vasoactive intestinal peptide and nitric oxide. The main
presentation is chest pain; patients usually complain of dysphagia
to both solid and liquid foods with regurgitation of food and saliva,
which is followed by loss of weight and easy fatigability [7].

The complete work-up to confirm the clinical diagnosis of
idiopathic achalasia includes the following: upper endoscopy, to
exclude other differential diagnosis such as tumours and dilated
oesophagus, which causes the retention of undigested food and
saliva; barium oesophagram, which shows oesophageal dilatation,
poor emptying, aperistalsis, and narrowed lower oesophagus
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(“bird-beak sign”); and high-resolution manometry (HRM), which
provides a more accurate diagnosis and helps to determine disease
subtypes [3].

Recently, three manometric subtypes were identified based on
the residual oesophageal wave pattern: type I, oesophageal body
showing minimal contractility; type II, absence of peristalsis but
with intermittent periods of compartmentalised oesophageal
pressurisation; and type III, occurrence of spastic contractions in
the distal oesophagus [8].

If achalasia is left untreated, it increases the risk of peptic
oesophagitis, mega-oesophagus, oesophageal diverticulitis, and
oesophageal cancer [9].

Achalasia can be treated by both biochemical and mechanical
methods [10]. As the aetiology is unknown, the current treatment
options are only aimed at relieving the functional spasm at the LES
[11]. However, several therapeutic options have been proposed and
tested. However, none of them were considered as the ideal man-
agement strategy. These options include medical treatment, Botuli-
num toxin injection, endoscopic pneumatic dilation (PD), peroral
endoscopic myotomy (POEM), laparoscopic Heller's myotomy (LHM),
and Heller's myotomy through thoracotomy or thoracoscopy [12].

This study aimed to highlight the outcome of patients who
underwent Heller's myotomy through open thoracotomy for
management of recurrent achalasia, especially when the other
modalities failed.

2. Patients and methods

A mono-centric, retrospective study was carried out for 10 years
starting from January 1st' 2008 to December 31st' 2017. The data
were obtained directly from the patients, patient's relatives, and
medical records. This study was registered in the ResearchRegistry.
com (registration number: researchregistry4725). All patients
presenting with recurrent symptoms of achalasia after treatment
who underwent other therapeutic modalities were included in this
study. The following patients were excluded from the study:

1. Those with achalasia managed conservatively.
2. Those with achalasia managed successfully by laparoscopy.
3. Those with achalasia who refused to undergo thoracotomy.

This study was approved by the Institutional Review Board of
Kurdistan Board for Medical Specializations (both scientific content
and ethic committee). The work has been reported in accordance
with the 2018 PROCESS criteria checklist [13]. All patients under-
went surgery in the same public teaching hospital, and the pro-
cedure was performed by the same surgeon (with 15 years of
experience as thoracic surgeon) and his team. The diagnostic
workup included thorough history and physical examination; a
previous Barium contrast study showed characteristic features of
achalasia in most of the patients (Fig. 1) (Table 1). Chest computed
tomography scan requested in case of suspicion of other pathol-
ogies. HRM and 24-hour oesophageal pH test were performed on all
patients, and the results are presented in Table 2.

All the procedures were performed under general anaesthesia,
with selective right lung ventilation. A single dose of third-generation
cephalosporin as prophylactic antibiotic was administered 30 mi-
nutes before induction of anaesthesia. Left muscle sparing lateral
thoracotomy was performed in the 7th or 8th intercostal space
(Fig. 2). Minimal oesophageal mobilisation was performed, and the
oesophagus was encircled with a Foley's catheter. Modified Heller's
myotomy was performed in the gastric cardia and within 2 cm from
the stomach to the inferior pulmonary vein (range; 8—20 cm) (Fig. 2).
Thoracoscopy was not performed in this patient group. Air insuffla-
tion was performed to assess for micro-perforation, and no

Fig. 1. Typical radiological appearance of achalasia of the cardia in a patient who had
laparoscopic myotomy a year ago.

perforation occurred in any of the patients. None of the patients un-
derwent anti-reflux surgery. The thoracic incisions were closed in a
standard manner, the chest tube was removed in postoperative day 2
or 3, and oral intake was resumed in postoperative day 2. The mean
duration of the procedure was 63.2 (range: 45—120) minutes. The
mean duration of hospitalisation was 3.58 (range: 2—14) days. All the
patients were kept under proton pump inhibitor therapy for 12 weeks
postoperatively.

3. Statistical analysis

The data were collected and entered into an excel sheet; after
coding, they were transferred to Statistical Package for the Social
Sciences (SPSS), version 22, IBM Corporation. Descriptive and
quantitative analyses were performed. The relationship between
initial findings and subsequent morbidity and mortality were
determined using chi-square test for nominal variables and t-test
for quantitative variables.

4. Results

A total of 48 patients underwent Heller's myotomy through a
left posterolateral thoracotomy between January 1st' 2008 and
December 31st' 2017. Of the total patients, 37 (77%) were women
and 11 (22.91%) were men. The mean age was 43.5 (range: 19—68)
years.

Dysphagia, regurgitation, and heartburn were the most com-
mon symptoms, which occurred in 100% of patients. The mean

Table 1
Preoperative radiological Rezende's classification.
Grades No. Percent %
I 1 2.08
Il 7 14.58
11 40 83.33
v 0 0
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Table 2
Pre- and post-operative symptoms.

Symptoms Dysphagia grades Regurgitation grades Heartburn grades

Grades 1 Il 11 1\% I 1l 11 v 1 Il 11 v

Pre-operative 0 (0%) 2 4.16% 12 25% 3470.8% 234791% 234791% 24.16% 0(0%) 4083.3% 483% 483% 0(0%)

Post-operative first 6 months 1122.91% 2143.75% 14 29.16% 2 4.16% 28 58.3% 1531.25% 5104% 0(0%) 4491.6% 3625% 1 0 (0%)
2.08%

Post-operative 3981.25% 918.75% 0 (0%) 0 (0%) 3777.08% 112291% 0(0%) 0(0%) 0 (0%) 0(0%)  0(0%) 0(0%)

1-10 years

Fig. 2. Left thoracotomy, oesophagus encircled by a Foley catheter for traction, and
long myotomy of the oesophagus and cardia.

duration of symptom occurrence was 5.5 (range: 1—10) years.
Weight loss was reported in 83% of patients with a mean weight
loss of 14.5 (range: 2—27) kg. Preoperative chest x-ray showed
mediastinal widening in 44 patients (91.6%) and was normal in 4
patients (8.3%). According to Rezende's classification, only 1 patient
(2.08%) had grade I, 7 (14.58%) had grade II, 40 (83.33%) had grade
IlI, and none of the patients had grade IV (Table 1).

About 34 (70.8%) patients had grade 4 dysphagia, 12 (25%) had
grade 3 dysphagia, and 2 (4.16%) had grade 2 dysphagia. Approxi-
mately 2 (4.16%) patients had grade 3 regurgitation, 23 (47.91%) had
grade 2 regurgitation, and 23 (47.91%) had grade 1 regurgitation. A
total of 4 (8.3%) patients had grade 3 heartburn, 4 (8.3%) had grade
2 heartburn, and 40 (83.3%) had grade 1 heartburn. Within 1-10
years of follow-up, barium oesophagogram was performed. Results
showed that the calibre of the oesophagus had decreased from
grade 2 to grade 1 in 35 (97.2%) patients, while one patient
remained at grade 2. All patients were discharged from the hos-
pital; the mean follow-up time was 60.5 months (range: 1 month to
10 years). Within the first 6 months of follow-up, all patients
developed grades 1—3 dysphagia; at 1-10 years of follow-up, 39
(81.25%) patients had grade 1 dysphagia, while 9 (18.75%) still had
grade 2 dysphagia. Occurrence of regurgitation was assessed in the
first 6 months of follow-up and the results were as follows: 5
(10.4%) patients had grade 3, 15 (31.25%) had grade 2, and 28

Table 3

Previous operations performed for Achalasia.
Previous operations No. of patients Percentage
Pneumatic dilation 25 52%
Abdominal myotomy 13 27%
Laparoscopic myotomy 5 10.41%
Botulinum injection 4 8.3%
Transthoracic Heller myotomy 1 2.08%
Total 48 100%

(58.3%) had grade 1. Within 1-10 years of follow-up, 11 (22.9%)
patients had grade 2 regurgitation and 37 (77%) had grade 1
regurgitation. Heartburn was assessed in the first 6 months of
follow-up and the results were as follows: 1 (2.08%) patient had
grade 3, 3 (6.25%) had grade 2, and 44 (91.6%) had grade 1.

In the first 6 months of follow-up, patients were satisfied from
results of their surgeries and even the satisfaction increased after
several years (Table 2).

About 25 (52%) patients underwent preoperative PD, 5 (10.41%)
underwent laparoscopic myotomy, 3 (8.3%) underwent Botulinum
injection, 13 (27%) underwent abdominal myotomy, and 1 (2.08%)
underwent transthoracic Heller's myotomy (Table 3).

Oesophagocardiomyotomy was performed 8 cm into the
oesophagus and 2 cm into the stomach (range: 8—20 cm).

The success of oesophagomyotomy was evaluated according to
the degree of relief of symptoms postoperatively.

The mean preoperative LES pressure (LESP) was 32.5 mmHg
(range: 25 mmHg and 40 mmHg), while the mean postoperative
LESP was <15 mmHg. QoL improved as the dysphagia score
decreased (from 5 to 1) within 1—-10 years of follow-up (Table 4).
Recurrence and re-operation were not performed during the 10-
year follow-up.

5. Discussion

Motility in oesophageal achalasia could not be cured with cur-
rent medical or surgical therapies. The principle of treatment is
symptomatic relief by decreasing the LESP [14]. Treatment strate-
gies for primary achalasia are Botulinum toxin injection, PD, POEM,
and surgical cardiomyotomy (trans-abdominal or transthoracic;
open or laparoscopic) [3]. According to different treatment out-
comes, the technique of choice should be based on patient's desire
and the surgeon's ability and familiarity with techniques. The
treatment is selected based on the patient's oesophageal sphincter
pressure; few trials have compared the effectiveness of several
treatments in patients with achalasia [15].

In this study, several patients failed to respond to other treat-
ment modalities. Most of the current literature deals with non-
complicated achalasia, but the treatment of recurrent dysphagia
due to achalasia is not well discussed in the literature. A relatively
easy and effective method for treating recurrent achalasia was re-
described in this study.

All achalasia patients in this study had been previously
treated with different modalities but high-grade dysphagia
recurred after 2 years. About 25 (52%) patients had PD, 5
(10.41%) had laparoscopic myotomy, and 4 (8.3%) had Botulinum
injection. About 13 (27%) patients underwent open abdominal
myotomy, while only 1 (2.08%) underwent transthoracic Heller's
myotomy. Most of these patients were young and had low risk
for thoracotomy. All patients who had PD underwent thoracot-
omy as both the surgeon and patients refused laparoscopic
myotomy. The risks of laparoscopic myotomy were explained to
all patients in this category.
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Table 4

Pre- and post-operative estimation of quality of life (QoL).
QoL Score 5 Score 4 Score 3 Score 2 Score 1
Preoperative 38 (79.16%) 10 (20.83%) 0 (0%) 0 (0%) 0 (0%)
Postoperative at first 6 months 0 (0%) 0 (0%) 8 (16.6%) 14 (29.16%) 26 (54.16%)
Postoperative 0 (0%) 0 (0%) 0 (0%) 6 (12.5%) 42 (87.5%)

1-10 years

One of the indicators of successful treatment of achalasia is the
decrease in LESP [16]. The LESPs of our patients who underwent
surgery were >35 mmHg preoperatively and decreased to
<15 mmHg postoperatively.

A decrease in dysphagia score is an important indicator of suc-
cess in any treatment provided to patients with achalasia. The
dysphagia score used by Mineo et al. [17] was used in this study.

In our study, the dysphagia score decreased in 83.3% of patients
immediately after surgery. Two years after surgery, 87.5% of patients
garnered a lower dysphagia score. The follow-up period was 10 years.

The surgical treatment for recurrent and/or persistent symp-
toms of achalasia after laparoscopic myotomy is not well detailed in
the current literature.

However, we attempted to address this sensitive question. The
failure rate of the trans-abdominal approach for the treatment of
achalasia is currently 17%.

Nowadays, most of the trans-abdominal approaches used to
treat patients with achalasia are accomplished laparoscopically.
However, the risk of micro-perforations is high despite the decrease
in the incidence of tissue trauma and lower risk of gastroesopha-
geal reflux [15].

Rawlings et al. conducted a multi-centric prospective rando-
mised trial in patients who underwent LHM with fundoplication.
They concluded that the postoperative gastroesophageal reflux
disease (GERD) incidence was between 21% and 41.9%; however,
our study reported a decreased incidence of postoperative GERD
[18]. Bhayani et al. found that the incidence of GERD was 32% in
patients who underwent LHM with fundoplication and 39% in
those who underwent POEM [19].

Bagheri and colleagues performed a comparative study to
compare the effectiveness between the trans-abdominal and
transthoracic approaches; they concluded that trans-abdominal
approach has a higher rate of morbidity [15]. Thus, they recom-
mended the transthoracic approach.

Lindenmann et al. concluded that if the incision into the stom-
ach is of 2 cm or more, all patients might experience reflux post-
operatively. After fundoplication, the incidence of GERD increased
from 70% to 95%, and this procedure might even affect the oeso-
phageal motility. Dysphagia persisted postoperatively in 50% of
patients. Previous studies reported that the transthoracic approach
is easier and more vigilant [20].

Gaissert and colleagues performed 64 myotomy procedures as
treatment for achalasia using the transthoracic approach, which
had a 91% success rate and very low mortality and morbidity.
Meanwhile, anti-reflux surgery was seldom required [21].

The length of myotomy remained controversial; several studies
reported that a longer myotomy is associated with better post-
operative results and very low rate of postoperative dysphagia [20].

An extended cardiomyotomy (approximately 8—20 cm) was
performed, at least 8 ¢cm in the cephalad direction and 2 cm
caudally onto the stomach, and very minimal postoperative
symptoms of GERD were observed.

Lindenmann et al. concluded that transthoracic oesophago-
cardiomyotomy without additional fundoplication is associated
with excellent long-term relief from dysphagia, better QoL, and
lesser risk of postoperative GERD [20].

If symptoms of achalasia persist after transthoracic oesopha-
gocardiomyotomy, resection of the oesophagus and appropriate
reconstruction by gastric pull-up could be performed [22].

Whether anti-reflux surgery should be performed to prevent
GERD remains controversial [14]. Although the incidence of GERD
decreased in patients who underwent fundoplication, it still occurs
in some patients after surgery (39%) [23]. Gaissert et al. [21] found
that fundoplication did not decrease the incidence rate of late
reflux symptoms, which was about 58%, and moderate to severe
dysphagia may still recur later in life (incidence at approximately
36%). In their multivariable analysis, fundoplication procedure was
not a significant predictor of postoperative outcome.

Vela et al. stated that fundoplication procedure did not prevent
the impairing effect of GERD, as severe esophagitis and strictures
were reported in many cases [24].

Botulinum toxin injection is a very good treatment for recurrent
dysphagia. However, no previous study has showed the long-term
efficacy of this treatment in patients with recurrent dysphagia due
to achalasia [25]. After 1 year of follow-up, a single Botulinum toxin
injection prevents the remission of symptoms in only 15% of pa-
tients. The second dose of Botulinum toxin injection increases the
remission rate in only 60% of patients after 12 months [26].

PD causes interruption of oesophageal muscle that leads to un-
reliable healing. Such balloon dilatation causes substantial fibrosis in
the lower oesophagus, which causes enormous difficulty in per-
forming surgery in cases where PD failure occurs [27,28]. Eckardt
et al. discovered in a long observation that clinical remission only
occurred in 40% of patients and improved after one session of PD
[29]. POEM is increasingly recognised and performed as a first-line
therapeutic option for patients with achalasia; recurrence of acha-
lasia after POEM is commonly discussed in the literature. The study
by Van Hoeij et al. was a multicentre large case series evaluating the
effectiveness of the treatment approach used in post-POEM patients
with recurrent symptoms. In this study, the relapse rate of symp-
tomatic achalasia in 9.8% of patients post-POEM was defined by an
Eckhardt score of >3 and their high-resolution manometry or barium
oesophagogram findings were consistent with the results of patients
with persistent achalasia [30]. We concluded that the failure rate for
primary POEM is 10%; based on the above fact, POEM was not rec-
ommended in any of our patients, and such facility was not available
during the performance of the study.

The limitations of the study were as follows: small sample size,
lack of comparison group, and single-centre experience.

6. Conclusion

Transthoracic Heller's myotomy is a safe procedure for recur-
rent achalasia. It is associated with less recurrence and durable
long-term success rate, without the necessity to perform any type
of anti-reflux procedures. An extended transthoracic myotomy
could be performed, which gives a better result and lesser degree
of postoperative dysphagia. The potential predictors of a suc-
cessful transthoracic Heller's myotomy include high preoperative
LESP, short duration of symptoms, and absence of sigmoid
oesophagus. Larger prospective studies are required to confirm
our findings.
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