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Abstract
Background/Aim: Laparoscopic Heller myotomy with Dor fundoplication (LHD) is a widely used
surgical method in achalasia treatment. However, it has not been well studied in terms of symptomatic
relief effect and anti-reflux success in the long term. This study aimed to investigate the long-term success
of LHD on symptom relief and acid reflux control.
Methods: Patients who underwent LHD between February 2011 and June 2020 were included in this
retrospective cohort study. Patients’ demographics, post-operative follow-up outcomes and esophagitis
signs on endoscopy were retrieved from the institutional database. Eckardt scores of all study patients were
calculated. Those with insufficient follow-up data were excluded. Disease free rates were calculated using
the Kaplan-Meier analysis.
Results: A total of 24 patients, 11 males and 13 females, were included. The mean age of all patients was
47.9 (11.3) years. The median follow-up time was 71.0 (12.0-117.0) months. Cumulative symptomatic
relief (Eckardt ≤3) rate of LHD was 87.5% (21/24). Kaplan-Meier analysis showed that the timedependent probability of Eckardt score being ≤3 at 3 and 5 years after the surgery were 100% and 94.7%,
respectively. The mean expected survival time with Eckardt score ≤3 was 102.5 (95% CI: 87.6-117.3)
months. The post-LHD esophagitis rate was 20.8% (5/24). The probability of no reflux esophagitis at 3
and 5 years after the surgery were 95.0% and 89.4%, respectively. The mean expected esophagitis-free
survival was 94.2 (95% CI: 80.6-107.7) months.
Conclusion: LHD seems successful and safe in terms of long-term symptomatic relief and acid reflux
control in the surgical treatment of achalasia.
Keywords: Achalasia, Laparoscopic Heller-myotomy with Dor-fundoplication, Long-term results,
Esophagitis
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Introduction
Achalasia is a rare primary esophageal motility disorder
characterized by the lack of peristaltic activity and partial or total
loss of lower esophageal sphincter (LES) relaxation in response
to swallowing [1]. Selective degeneration of inhibitory neurons
in the myenteric plexus responsible for esophageal peristalsis and
LES relaxation is the culprit mechanism. Since a functional
obstruction occurs in gastroesophageal junction, esophageal
dilatation is seen. The most common complaints include
dysphagia, regurgitation, chest pain and weight loss. Diagnosis is
made by esophagogastroduodenoscopy, barium esophagogram
and manometry [2].
Treatment protocols are not curative, and the primary
goal is to relieve symptoms and help foods pass through
esophagus by decreasing LES pressure. Non-surgical approaches
include pharmacological agents, endoscopic botulinum toxin
injection, pneumatic dilatation and peroral endoscopic myotomy
(POEM). The surgical treatment methods are Heller myotomy
and esophagectomy [3].
The gold standard surgical treatment is laparoscopic
Heller myotomy (LHM) with added partial anti-reflux
procedures. Although some centers suggest a myotomy of 3 cm
on the gastric side, performing a myotomy of at least 6 and 2.5
cm on the esophageal and gastric sides, respectively, is a wellaccepted approach [2, 4]. The partial anti-reflux procedure to be
preferred is not clear. The most used partial fundoplication
methods include Toupet (posterior, 270 degrees) and Dor
(anterior, 180 degrees). In Toupet, the edges of the myotomy are
kept separate, the abdominal esophagus is totally mobilized and
gastrica breves are totally cut to obtain a mobile fundus [4]. In
Dor fundoplication, however, the mucosa exposed following the
myotomy is covered by the fundus and since total mobilization
of abdominal esophagus is not necessary, posterior dissection is
useless. Plus, gastrica breves are not necessarily cut given no
need of extended fundal mobilization [5]. Toupet versus Dor
fundoplication procedures were compared in randomized
controlled studies with no significant differences in terms of
post-operative reflux [6-8]. These results suggest that the
fundoplication method of choice is at the surgeon’s discretion.
We prefer LHM with Dor fundoplication (LHD) in our center. In
this context, we designed this study to report our experiences in
terms of intra and post-operative complications, long-term
symptomatic relief and success of acid reflux control.

Materials and methods
Patients with achalasia who presented with LHD
between February 2011 and June 2020 were included in this
retrospective cohort study. Diagnoses of all included patients
were
made
based
on
esophagogastroduodenoscopy,
esophagogram and esophageal manometry findings. The
patients’ demographics, pre- and post-operative weights, disease
durations, esophageal dilatation size, operation notes, intra- and
post-operative complications, and duration of post-operative
follow-up and endoscopic findings were retrieved from the
institutional database. Eckardt scores were calculated. Those
with insufficient follow-up data were excluded. The study was
conducted in accordance with the Helsinki Declaration and
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approved by Haydarpasa Numune Training and Research
Hospital Clinical Research Ethics Committee (HNEAH-KAEK
2021/212).
Preoperative esophagograms were obtained with barium
until 2018. Since it was not available in our country from that
year on, water-soluble opaque agents were used. Japanese
Esophageal Society (JES) classification was used to determine
the dilatation degree in the esophagogram [9]. Accordingly, the
patients were divided into three, as those with grade I (maximal
esophageal diameter of less than 3.5 cm), grade II (between 3.5
and 6 cm) and grade III (more than 6 cm) dilation. Manometry
was performed with the conventional method (5-channel
catheter).
Eckardt score is a widely used and well-established
grading system in the assessment of symptom and treatment
effectiveness [10]. Four major symptoms are inquired
(dysphagia, regurgitation, chest pain and weight loss) and graded
between 0-4. A total score of equal to or lower than 3 is
considered successful in the evaluation of the treatment. Those
with post-operative Eckardt scores of >3 were asked when their
first complaint began and the duration between surgery and the
beginning of complaints was considered successful post-surgical
time. Time to detection of post-operative esophagitis via
endoscopy was also noted. The Los Angeles classification was
used to determine severity of esophagitis in our center [11]. Los
Angeles grade A or higher (B, C, D) was defined as endoscopic
esophagitis.
Statistical Analysis
Data analysis was performed using IBM SPSS Statistics
version 25.0 software (IBM Corporation, Armonk, NY, US).
Categorical data were expressed as numbers (n) and percentage
(%) while quantitative data were given as mean (SD) and median
(min-max). The clinical success (Eckardt score ≤3) and
esophagitis-free survival rates were displayed by the KaplanMeier survival curves. Cumulative survival rates for 3 and 5
years, and the mean expected duration of life without reflux were
also calculated at a 95% confidence interval.

Results
A total of twenty-four patients, 11 males (48.8%) and
13 females (51.2%), had undergone LHD between February
2011-June 2020. The mean age of the patients was 47.9 (11.3)
years. Half of patients had undergone pneumatic dilatation
before surgery. Preoperative degree of dilatations were grade I in
3 (12.5%), grade II in 15 (62.5%) and grade III in 6 (25%)
patients. Table 1 shows the patients’ characteristics.
Table 1: Baseline characteristics of patients
Age (years)
Gender
Male
Female
Pre-op BMI (kg/m2)
Duration of disease (months)
Prior history of pneumatic dilation
Maximum esophageal diameter (cm)
Pre-op ECKARDT score
Degree of dilation
Grade I (<3.5 cm)
Grade II (≥3.5 cm <6.0 cm)
Grade III (≥6.0 cm)

n=24
47.9 (11.3)
11 (45.8%)
13 (54.2%)
23.0 (5.6)
48.0 (12.0-360.0)
12 (50.0%)
5.12 (1.04)
8.5 (5.0-12.0)
3 (12.5%)
15 (62.5%)
6 (25.0%)

Three trocars of 5 mm and 2 trocars of 12 mm (5 ports
in total) were used in LHD. The median operation time was 150
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(120-210) minutes. Mucosal injury occurred in 2 patients (8.3%)
and were repaired. One (4.2%) patient had a bleeding of 300 cc
and 1 (4.2%) patient had vagal injury. Operation was switched to
open surgery in 1 patient owing to adhesions secondary to
previous intra-abdominal surgery. The median duration of
hospital stay was 4 (3-5) days. Among post-operative
complications, 1 (4.2%) patient had atelectasis and 1 (4.2%) had
wound infection (open surgery case). No perforation or delayed
peritonitis was noted in the post-operative period. The median
follow-up time was 71 (12-117) months (Table 2).
Table 2: Other clinical findings
Parameter
Operative time (min)
Blood loss (ml)
Intraoperative complications
Esophageal/gastric mucosal injury
Blood loss > 200 ml
Vagus nerve injury
Length of hospital stay (days)
Postoperative complications
Atelectasis
Surgical site infections
Post-op BMI (kg/m2)
Post-op Eckardt score
Post-op Eckardt score >3
Post-op esophagitis
Follow-up time (months)

Value
150.0 (120.0-210.0)
0.0 (0.0-300.0)
4 (16.7%)
2 (8.3%)
1 (4.2%)
1 (4.2%)
4.0 (3.0-5.0)
2 (8.3%)
1 (4.2%)
1 (4.2%)
26.4 (4.5)
2.0 (0.0-5.0)
3 (12.5%)
5 (20.8%)
71.0 (12.0-117.0)

LHD resulted in symptomatic relief in 21 of 24 patients
(87.5%) (Eckardt ≤3). We had 3 patients with a post-operative
Eckardt score of more than 3 (12.5%). Kaplan-Meier analysis
showed that the time-dependent probability of Eckardt score ≤3
at 3 and 5 years after surgery were 100% and 94.7%,
respectively (Figure 1). The mean expected survival time with
Eckardt score ≤3 was 102.5 (95% CI: 87.6 – 117.3) months. Five
(20.8%) of 24 patients had post-operative esophagitis. Severity
was Los Angeles grade A in 4 patients and B in one. Figure 2
shows the Kaplan-Meier esophagitis-free survival curve.
Accordingly, the probability of no reflux esophagitis at 3 and 5
years after the surgery were 95.0% and 89.4%, respectively. The
mean expected esophagitis-free survival time was 94.2 (95% CI:
80.6 – 107.7) months.
Figure 1: Kaplan-Meier analysis on time-dependent probability of patients with Eckardt
score ≤3

Figure 2: Kaplan-Meier analysis on esophagitis-free survival

Discussion
Dr. Heller first performed the transabdominal myotomy
in the gastric cardia and esophagus approximately 100 years ago
[12]. The myotomy technique was modified over the years. The
first LHM was performed by Shimi et al. [13] in 1991. Postoperative reflux rates were reported as high as 60% when Heller
myotomy was performed alone; however, thanks to the addition
of Dor fundoplication, this rate decreased down to 17% [14].
Eventually, the gold standard treatment was established as Heller
myotomy plus partial anti-reflux procedures. Since it does not
necessitate posterior dissection and covers the exposed
esophageal mucosa, we prefer the Dor fundoplication (anterior,
180 degrees).
LHM has favorable results. Zaninotto et al. [15]
reported a success rate of 90% in their study with a median
follow-up duration of 2.5 years covering 407 patients.
Schlottmann et al. [16] noted a 87% success rate (Eckardt <3) in
a study including 147 patients with a median follow-up duration
of 22 months. In their study on 896 patients with a median
follow-up duration of 5.2 years, Costantini et al. [17] reported
that LHM resulted in esophageal symptom control in 84.3% of
patients over 10 years. Fukushima et al. reported the success
rates of LHM as 95.3%, 86.5% and 73.5% over 1, 5 and 10
years, respectively, in their study on 530 patients with a median
follow-up duration of 50.5 months [18]. In our study with 70.1
months of median follow-up duration, which included 24
patients, the cumulative symptom relief rate of LHM (Eckardt
≤3) was %87.5. Kaplan-Meier analysis showed that the
probability of Eckardt score ≤3 over 3 and 5 years were 100%
and 94.7%, respectively. Mean expected survival time with
Eckardt score ≤3 was 102.5 (95% CI: 87.6 – 117.3) months. In
light of these data, it can be concluded that LHM is still one of
the most effective methods in long-term achalasia treatment.
We had 3 patients with a post-operative Eckardt score
>3. One of these underwent pneumatic dilatation because of
severe dysphagia. Two (one of them who underwent pneumatic
dilatation) of these 3 patients were consistent with JES grade I
(<3.5 cm), while the other one was consistent with JES grade III.
Fukushima et al. reported that JES grade I patients had the
highest risk of recurrent dysphagia [18]. High-resolution
manometry (HRM) has recently been used in the diagnosis of
achalasia. Achalasia was divided into three in the Chicago
classification based on HRM findings for a better treatment
algorithm, as type I, II and III [19]. Type III is also named as
spastic achalasia. Studies suggest that the risk of recurrent
dysphagia following LHM is the highest in type III patients.
Besides, the vast majority of those with type III disease
correspond to JES grade I (<3.5 cm) [18]. Costantini et al. [17]
reported that symptomatic recurrences mostly occurred in type
III disease. Of the 3 patients with Eckardt score >3 following
LHD in our study, 2 were in the JES grade I group, suggesting
that these patients had type III spastic achalasia. Although
similar results were recently reported in the study comparing the
newly popular POEM versus LHM in terms of symptom control,
in Type III spastic achalasia, POEM is preferred over LHM since
it yields a longer myotomy line [20]. We would probably
recommend POEM if we have had the chance to know whether
these two cases to had type III disease or not. However, it should
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be kept in mind that POEM carries a risk of reflux esophagitis in
50% of cases [2]. Nowadays, POEM seems to be preferable in
recurrent cases and in the primary treatment of type III achalasia.
Nearly all centers add partial anti-reflux procedures to
LHM to better control the reflux. Rawling et al. [6] conducted a
multicenter randomized controlled study to investigate which
partial fundoplication should be performed. They noted no
difference between Dor and Toupet regarding acid reflux
symptoms. These data were confirmed by two additional
randomized controlled studies and two meta-analyses [7, 8, 21,
22]. Considering these data, which fundoplication method to be
used was left to the surgeon’s preference. We have been using
the Dor fundoplication. Post-LHD reflux esophagitis occurrence
rates vary between 6-35% [18, 23-25]. This wide range of
recurrence rates may be due to the different times elapsed until
post-operative endoscopy and follow-up durations. Fukushima et
al. [18] reported the rate of post-LHD reflux esophagitis as
34.4% in those with a follow-up duration of more than 10 years.
In our study with a median of 71 month-follow-up time, the postLHD esophagitis rate was 20.8%. Although this finding seems
relatively high, 4 of 5 patients had mild (Los Angeles grade A)
and 1 had moderate (Los Angeles grade B) esophagitis. No one
had Los Angeles grade C or D disease. The Kaplan-Meier
analysis predicted an esophagitis-free survival of 3 and 5 years as
95% and 89.4%, respectively. Besides, the mean expected
esophagitis-free survival was 94.2 (95% CI: 80.6 – 107.7)
months. All these data suggest that LHD is successful in longterm acid reflux control.
Limitations
Limitations of the study include its retrospective design,
lack of HRM, confirmation of reflux esophagitis findings
without 24 h ambulatory pH monitoring and low sample size. Its
non-comparative nature is another limitation. Although selfreporting of symptoms may yield a potential bias regarding
objectivity, we used the Eckardt scoring system, which is widely
used in the symptom assessment of achalasia.
Conclusion
LHD seems successful and safe in terms of symptomatic
relief and acid reflux control in the surgical treatment of
achalasia. However, determining the subtypes of achalasia via
HRM before the treatment may possibly lead to more successful
results. Further studies with a higher patient number and longer
follow-up period are needed to verify our findings.
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