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ABSTRACT

Background and Objectives: The primary aim of this
study is to assess the necessity of fundoplication for
reflux in patients undergoing Heller myotomy for achala-
sia. The secondary aim is to assess the safety of the
robotic approach to Heller myotomy.

Methods: This is a single institution, retrospective analysis
of 61 patients who underwent robotic Heller myotomy with
or without fundoplication over a 4-year period (January 1,
2015 – December 31, 2019). Symptoms were evaluated
using pre-operative and postoperative Eckardt scores at <
2weeks (short-term) and 4 – 55months (long-term) postop-
eratively. Incidence of gastroesophageal reflux and use of
antacids postoperatively were assessed. Long-term patient
satisfaction and quality of life (QOL) were assessed with a
phone survey. Finally, the perioperative safety profile of
robotic Heller myotomy was evaluated.

Results: The long-term average Eckardt score in patients
undergoing Heller myotomy without fundoplication was
notably lower than in patients with a fundoplication (0.72
vs 2.44). Gastroesophageal reflux rates were lower in
patient without a fundoplication (16.0% vs 33.3%).
Additionally, dysphagia rates were lower in patients with-
out a fundoplication (32.0% vs 44.4%). Only 34.8% (8/25)

of patients without fundoplication continued use of ant-
acids in the long-term. There were no mortalities and a
4.2% complication rate with two delayed leaks.

Conclusion: Robotic Heller myotomy without fundoplica-
tion is safe and effective for achalasia. The rate of reflux
symptoms and overall Eckardt scores were low postopera-
tively. Great patient satisfaction and QOL were observed in
the long term. Our results suggest that fundoplication is
unnecessary when performing Heller myotomy.

Key Words: Achalasia, Myotomy, Heller myotomy,
Robotic Heller myotomy, Fundoplication.

INTRODUCTION

Esophageal achalasia is a motility disorder characterized
by absence or abnormal esophageal peristalsis and failure
of the lower esophageal sphincter (LES) to relax.1 It
occurs as result of a loss in inhibitory neurons in the
esophageal myenteric plexus.1 Patients typically present
with symptoms of dysphagia, gastroesophageal reflux
(GER), chest pain, and weight loss.1 There is no cure to
achalasia and it is palliatively managed surgically by a
Heller myotomy, as first performed by Dr. Ernest Heller in
1913. Advances in minimally invasive surgery have
allowed this procedure to be performed laparoscopically
and robotically which significantly reduces risk and
improves recovery times.

A wide range of reported postoperative reflux rates led to
the adoption of performing a partial wrap with the proce-
dure. Several studies suggest that a wrap may not be nec-
essary and may in fact increase the risk for dysphagia.2–6

On the other hand, a recent meta-analysis by Campos et
al. reviewed 39 observational studies with 3,086 patients
that underwent laparoscopic myotomy and reported that
postoperative rates of GER were 8.8% in the group that
received a fundoplication and 31.5% in the group that did
not.7 The Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES) strongly recommends the
addition of fundoplication, favoring a partial over total
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fundoplication, to prevent postoperative reflux and mini-
mize treatment failures.8

The introduction of Per-Oral Endoscopic Myotomy
(POEM), which precludes the creation of a fundoplica-
tion, raised the question of whether a wrap is required.9,10

The aim of this study is to assess the necessity of a wrap
when performing Heller myotomy and investigate the effi-
cacy of a robotic approach to the procedure.

METHODS

With institutional review board approval, retrospective chart
review and a long-term follow up questionnaire was under-
taken. This is a single institution, retrospective analysis of 61
patients that underwent robotic Heller myotomy for achala-
sia over a 4-year period and follow up questionnaire
(January 1, 2015 – December 31, 2019). Patients were
grouped into those that underwent the addition of a Dor
fundoplication and those that did not. The patients included
in this study had their procedures performed by 3 surgeons,
most being performed by the senior author (DRJ) who has
performed roughly 200 robotic Heller myotomies at the
time of this review. The decision to perform a fundoplica-
tion was made by surgeon preference at the time of surgery.
Standard pre-operative workup for patients included esoph-
agogastroduodenoscopy (EGD), upper gastrointestinal se-
ries (UGI), computed tomography of the chest, abdomen,
and pelvis (CT CAP), esophageal manometry, and preopera-
tive Eckardt score. The severity of the pre-operative symp-
toms and their improvement postoperatively was evaluated
by comparing pre-operative Eckardt scores to short-term
and long-term postoperative Eckardt scores. Short term fol-
low-up was conducted with a patient survey within two
weeks after surgery and included components of the Eckart
score. A survey was then created and conducted over the
phone with patients at a long-term postoperative point. The
incidence of GER symptoms, their severity, and the fre-
quency of antacid use postoperatively was assessed along
with satisfaction and reported quality of life (QOL) [Figures
1a and 1b]. Perioperative complication rates, operative time,
and estimated blood loss (EBL) were also compared
between the two groups.

The operation was undertaken on the DaVinci (da VinciTM

Surgical Intuitive, Inc., Mountain View, CA) robotic platform
in steep reverse Trendelenburg using a 5-port approach
with the liver retractor placed via the AirSeal (AirSeal® Surgi-
Quest, Inc., Milford, CT) port in the right upper quadrant.
Standard approach at our institution begins via entry into
the lesser sac and take-down of the short gastric vessels

with intent to reach the left crus. Our energy instrument of
choice for this procedure is the Harmonic Scalpel
(Harmonic ScalpelTM Ethicon SAS, Issy-tes-Moutineaux,
France), as it allows for fine dissection and excellent hemo-
stasis. Trans-hiatal dissection is performed posteriorly to
anteriorly to mobilize the esophagus intraperitoneally. The
pars flaccida is then entered and the right crus is identified
with the same maneuvers performed to fully mobilize the
esophagus to the level of the mid-chest. Beginning at the
level of the gastroesophageal junction with the nonactive
blade of the Harmonic down, the myotomy is begun until
the inner circular muscles are split and the mucosa is bulg-
ing. The myotomy is carried out for at least 8 cm into the
esophagus and 4 cm onto the stomach. Intraoperative upper
endoscopy is then performed to confirm mucosal integrity
using the underwater leak test. In patients who underwent
Dor fundoplication, this was done using 2-0 Ethibond to
cover the myotomy. Postoperative care included a repeat
UGI on day 1 followed by a liquid diet for 2 full weeks until
seen in the office. All patients were discharged on antacid
medication.

RESULTS

Sixty-one patients underwent robotic Heller myotomy for
achalasia. Forty-eight (78.7%) patients underwent robotic
Heller myotomy without fundoplication and 13 patients
(21.3%) underwent surgery with Dor fundoplication.

In the without fundoplication group, there were 25 males
(52.1%) and 23 females (47.9%) with a mean age of 51.4 years
and a median American Society of Anesthesiologists (ASA) II
classification [Table 1]. Pre-operatively, all patients reported
dysphagia, 46 (95.8%) reported regurgitation, 33 (75%)
reported gastrointestinal reflux disease (GERD), 28 (59.6%)
reported weight loss, and 17 (36.2%) reported retrosternal
pain. The average Eckardt score preoperatively was 8.04.
The average operative time, EBL, and length of stay (LOS)
were 97.0minutes, 37.2mL, and 3.3days (median=2.0),
respectively [Table 2]. There were no 30-day mortalities or
immediate postoperative leaks. Two patients (4.2%) devel-
oped delayed leaks identified between postoperative days 7
and 14. These leaks were delayed after normal immediate
postoperative upper gastrointestinal studies. The first patient
had free intraperitoneal air and left pleural effusion requiring
an exploratory laparotomy, chest tube placement, and surgi-
cal drain placement. The second patient developed sudden
onset abdominal pain followed by extravasation of contrast
on an UGI requiring an exploratory laparotomy where a per-
foration was identified and sutured. Both did well after
surgery.
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Forty-two (87.5%) patients within the no fundoplication
group responded to the short-term (< 2weeks) survey.
Four (9.5%) reported dysphagia, 6 (14.3%) reported regur-
gitation, 13 (31.0%) reported GERD, 2 (4.8%) reported
weight loss, and 2 (3.8%) reported retrosternal pain. The
average Eckardt score at this time was 0.36. Twenty-five
within the no fundoplication group (52.1%) patients

responded to the long-term survey at an average of 35.3
(range: 4 – 55) months postoperatively. Eight (32.0%)
patients reported dysphagia, 6 (24%) reported regurgita-
tion, 4 (16%) reported GERD, 1 (4.0%) reported weightFigure 1. Long-term Quality Of Life Phone Survey Questionnaire.

Figure 1. Continued
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loss, and 2 (8.0%) reported retrosternal pain. The average
Eckardt score at this time was 0.72 [Table 3]. Among the 8
patients who reported dysphagia in the long-term, 7
(87.5%) reported their symptoms as “occasional” and one
(12.5%) reported their symptoms as “requires liquids to
clear”. Six out of 25 (24%) patients in the no fundoplica-
tion group reported symptoms of regurgitation in the
long-term survey. All 6 (24%) reported their symptoms as
“occasional” and 8 out of the 25 patients (32%) reported
using antacids for symptom control.

In terms of QOL amongst long term survey respondents,
all patients in the no fundoplication group reported
improvement in their symptoms. Only 2 (8.0%) patients had
to undergo another surgical procedure for similar symp-
toms. Most patients (76%) said that they would “probably”
or “definitely” choose to do the surgery if they were in the
same situation again. Almost all patients (92%) ranked their
current QOL as “Good”, “Very good”, or “Excellent”. All 25
patients reported a “probable” or “definite” improvement in
QOL directly attributable to surgery.

Thirteen patients underwent Heller myotomy with Dor
fundoplication. Seven were males (53.8%) and 6 were
(46.2%) females with an average age of 44.6 years, an av-
erage body mass index of 25.7, and a median ASA II

classification [Table 1]. All patients initially presented
with dysphagia and regurgitation, 11 (91.7%) reported
GERD, 10 (7.9%) reported weight loss, and 3 (23.1%)
reported retrosternal chest pain. The average Eckardt
score preoperatively was 8.31. The average operative
time, EBL, and LOS were 104.0minutes, 37.7mL, and
2.0 days, respectively [Table 2]. No complications or 30-
day mortalities occurred in this group. The demographic
and surgical profiles of patients who underwent Heller
myotomy with fundoplication versus those who under-
went the procedure without fundoplication did not differ
significantly in any regard [Table 1 and Table 2].

Twelve out of the 13 patients in the fundoplication group
(92.3%) responded to the short-term survey. Four (33.3%)
reported dysphagia, 3 (25%) reported regurgitation, 3
(25%) reported GERD, and 2 (16.7%) reported weight
loss. No patients complained of retrosternal pain at this
time. The average Eckardt score at this time was 0.92.
Nine out of the 13 patients (69.2%) responded to the long-
term survey at an average of 15.2months postoperatively.
Four (44.4%) patients reported dysphagia, 4 (44.4%)
reported regurgitation, 3 (33.3%) reported GERD, 1
(11.1%) reported weight loss, and 3 (33.3%) reported ret-
rosternal pain. The average Eckardt score at this time was
2.44 [Table 3]. Of 4 total patients who reported dysphagia

Table 2.
Surgery Profiles

No Wrap Dor Fundoplication Independent Samples T-Test

Operative time (mins) 97.0 (58.0 – 177.0) 104.0 (71.0 – 160.0) p = 0.402

Average EBL (mL) 37.2 (5.0 – 100.0) 37.7 (10.0 – 50.0) p = 0.542

Median LOS (days) 2.0 (1.0 – 26.0; M = 3.3) 2.0 (2.0 – 6.0; M= 2.8) p = 0.617

EBL, Estimated blood loss; LOS, length of stay.

Table 1.
Patient Demographics, Rate of Response to the Survey, and Average Time to Response to Survey

No Wrap (n = 48) Dor Fundoplication (n = 13)

Age in years (average) 51.4 44.6 p= 0.208

Sex
Male
Female

25 (52.1%)
23 (47.9%)

7 (53.8%)
6 (46.2%)

p= 0.910

Body Mass Index (average) 27.7 25.7 p= 0.187

ASA classification (median) 2 2 p= 0.744

Responded to survey 25 (52.1%) 9 (69.2%)

Average time from surgery to survey (months) 35.3 (range: 4 – 55) 15.2 (range: 3 – 26)

ASA, American Society of Anesthesiologists.
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in the long-term survey, 1 patient (25.0%) reported their
symptoms as “occasional”, 2 (50%) reported they
“required liquids to clear”, and 1 patient (25%) reported
“impaction requiring medical attention”. Of 4 total
patients that reported regurgitation in the long-term sur-
vey, 2 reported their symptoms as “occasional” (50%),
one reported their symptoms as “predictable by posture”
(25.0%), and 1 reported that their symptoms “interferes
with daily activities” (25.0%). Of 3 total patients who
reported chest pain (33.3%), two described their symp-
toms as “occasional” (66.7%) and one described that their
symptoms as “interferes with daily activities” (33.3%).
Most patients (87.5%) were no longer using antacids in
the long-term.

Most patients (77.8%) reported improvement in symptoms
after the surgery but only 4 (44.4%) stated that they would
undergo the same surgery again if they were in a similar
situation. One (11.1%) patient reported undergoing a sur-
gical procedure for recurrence of symptoms. Overall, 7
(77.8%) patients ranked their current QOL as “good”,
“very good”, or “excellent”. Seven (77.8%) patients stated
that their QOL was currently negatively affected by ab-
dominal symptoms. Finally, 7 (77.8%) patients stated that
their QOL was positively affected by surgery.

Figure 2 summarizes the improvement in symptoms over
time in both groups. Figure 3 shows the drop in Eckardt
score over the short and long-term in both groups.

DISCUSSION

This study found robotic Heller myotomy without fundoplica-
tion to have improved dysphagia and reflux rates over the
long-term while maintaining great patient satisfaction and per-
ioperative safety compared to Dor fundoplication. The drop

in the Eckardt score in patients that underwent Heller myot-
omy without fundoplication from 8.04 pre-operatively to 0.72
in the long-term postoperative period demonstrates a clear
remission of symptoms of achalasia as defined by an Eckardt
score of less than 3.11, 12 It is also notably lower than the aver-
age Eckardt score seen in patients that underwent a Heller
myotomy with Dor fundoplication (0.72 vs 2.44). Clinically
significant dysphagia (33.3% vs 40.0%) and GERD (11.1% vs
00.0%) were also higher in the Dor fundoplication group in
the long-term. It is important to note that most (88.9%)
patients reporting GERD described their symptoms as “infre-
quent” and “occasional”with 70.9% not using any antacids for
symptom relief. The fact that most patients complaining of
reflux symptoms did not seek medical attention suggests the
nonclinically significant nature of these symptoms.

The Eckardt score is a clinical scoring system developed
by Eckardt et al. in 1992 as a predictive measure of treat-
ment success in patients undergoing pneumatic dilation
for achalasia.11 The score consists of 4 items: weight loss,
dysphagia, retrosternal pain, and regurgitation.11 Each of
these items can be score from 0 to 3 based on their sever-
ity for a maximum total score of 12.11 Typically, a score of
3 or less indicates successful treatment of achalasia while
a score of 9 points or more indicates failure of treatment.13

Both groups in this study achieved an Eckardt score of <
3, but the group without a fundoplication had a more sig-
nificant drop in Eckardt score to 0.72 compared to 2.44 in
the fundoplication group.

Heller myotomy with fundoplication is suggested as the
standard surgical treatment for achalasia. However, there
are numerous studies suggesting that Heller myotomy
without fundoplication is effective in the treatment of
achalasia without resulting in significant heartburn.2,14 In
a study conducted by Richards et al., only 13% of patient

Table 3.
Summary of Symptoms Reported by Patients Pre-operatively, Short-Term Postoperatively, and Long-Term Postoperatively

No Wrap (n = 48) Dor Fundoplication (n = 13)

Preop (n = 48) ST Postop (n = 42) LT Postop (n = 25) Preop (n = 13) ST Postop (n= 12) LT Postop (n = 9)

Dysphagia 48 (100%) 4 (9.5%) 8 (32.0%) 13 (100%) 4 (33.3%) 4 (44.4%)

Regurgitation 46 (95.8%) 6 (14.3%) 6 (24%) 13 (100%) 3 (25%) 4 (44.4%)

GERD 33 (75%) 13 (31.0%) 4 (16%) 11 (91.7%) 3 (25%) 3 (33.3%)

Weight loss 28 (59.6%) 2 (4.8%) 1 (4.0%) 10 (76.9%) 2 (16.7%) 1 (11.1%)

Retrosternal pain 17 (36.2%) 2 (4.8%) 2 (8.0%) 3 (23.1%) 0 (0.0%) 3 (33.3%)

Eckardt score 8.04 0.36 0.72 8.31 0.92 2.44

ST, short-term; LT, long-term; GERD, gastroesophageal reflux disease.

October–December 2021 Volume 25 Issue 4 e2021.00054 5 JSLS www.SLS.org



developed GER symptoms after Heller myotomy without
an antireflux procedure and were treated medically with
excellent results.15 Richards et al.’s argument against the
addition of a fundoplication is the fact that it increases
the resistance across the LES resulting in decreased
symptom relief.15Also, adding a fundoplication to the
remaining 87% of patients with no objective measure of
reflux would be inappropriate.15 Treating such patients
medically would be sufficient and spares them the risk
of dysphagia down the line requiring more drastic manage-
ment such as pneumatic dilatation or re-operation.15 In our
study, patients that underwent a Heller myotomy without
fundoplication had a higher rate of antacid use compared to
the Dor fundoplication group over the long-term (34.8% vs
12.5%). Despite the higher proton pump inhibitor (PPI) use
rate in the no fundoplication group, these patients had
lower rates of GERD (16.0% vs 33.3%), regurgitation
(24.0% vs 44.4%), dysphagia (32.0% vs 44.4%), and ret-
rosternal chest pain (8.0% vs 33.3%) compared to the
fundoplication group. This reinforces the notion that
adding a fundoplication, or performing any intervention,
in patients that can otherwise be managed medically
may unnecessarily increase the risk of more significant
symptoms such as dysphagia and expose them to the
potential risk for an operative procedure.

A meta-analysis conducted by Lyass et al. in 2003
reviewed the 24-hour pH studies of 489 patients who
underwent Heller myotomy with and without partial fun-
doplication performed between 1991 and 2001.16 Results
revealed a GER rate of 7.9% (18/228) in the group that
received partial fundoplication and 10% (4/40) in the
group did not receive a fundoplication.16 This minimal
increase was not statistically significant (P = .75).16 In
addition, there was no significant difference in the rate of
reported GER symptoms between the two groups.16

On the other hand, some authors argue that it is beneficial
as it decreases the incidence of postoperative GER.17–20 A
prospective randomized double-blind clinical trial con-
ducted by Richards et al. in 2004 showed that Heller myot-
omy with a Dor fundoplication to be significantly superior
to Heller myotomy alone in regard to the incidence of
postoperative GER.21 These results are backed by objec-
tive measures of GER including an esophageal pH study
and manometry.21 The incidence of GER symptoms was
remarkably lower in the Heller myotomy plus Dor group
(9.1% vs 47.6%) with lower DeMeester scores (6.5 vs
31.5).21 However, dysphagia symptoms were not signifi-
cantly different between the two groups.21 Our results
show a higher incidence of clinically significant dysphagia

Figure 2. Rates of symptoms pre-operatively, short-term postoperatively, and long-term postoperatively in patients who underwent a
dor fundoplication compared to patients who did not receive a fundoplication.

To Wrap or Not to Wrap After Heller Myotomy, Darwish MB et al

October–December 2021 Volume 25 Issue 4 e2021.00054 6 JSLS www.SLS.org



in the Dor fundoplication group (33%) compared to the
no fundoplication group (4.0%) in the long-term.

The endoscopic alternative to laparoscopic fundoplication
is the relatively new transoral incisional fundoplication
(TIF) that was introduced in 2008.22 TIF has been shown
to significantly decrease the rate of symptoms and PPI use
in patients complaining of GER.23, 24 Although there have
been no studies showing this technique used after a
Heller myotomy, it has been performed successfully after
peroral endoscopic myotomy procedures25. Some studies
suggest that TIF is equivalent to a Dor fundoplication but
remains inferior to a Nissen fundoplication.26 Despite
good immediate results, there is some evidence to suggest
that TIF’s efficacy fades over time and patients resort to
PPI use eventually.27 Our results suggest that a fundopli-
cation may not be necessary at all in most patients under-
going a Heller myotomy.

When it comes to QOL, a similar pattern of improvement
was noted as seen above. In patient who underwent
Heller myotomy without fundoplication, 84% reported
their current QOL as “Very good” or “Excellent” compared
to only 66.6% in patient that received a Dor fundoplica-
tion. Robert et al. reported good functional results per
clinical examination in 91.4% of patients at one year and
78.6% at five years postoperatively.28 Ellis et al. reported

partial or complete symptoms resolution in 92% of
patients at a mean of 42months with good or excellent
results achieved in 84% of patients.29 Raiss et al. reported
good to excellent results in 92% of patients undergoing
Heller myotomy without fundoplication for reflux.30

Finally, robotic Heller myotomy maintained a safe periop-
erative profile without compromising efficacy. Mean oper-
ating room times, EBL, and other safety parameters were
comparable to the current reported data in the literature
which demonstrates the safety of a robotic approach.28, 31

There are a few limitations to this study. First, this is a sin-
gle institution retrospective study looking at the practice
of only three surgeons. All patients underwent surgery
using the DaVinci platform which limits the ability to gen-
eralize the results of this study to other robotic platforms.
The sample size is limited to 61 patients with complete
surgical profiles but a long-term response rate of 55.7%
(34/61) which makes it difficult to make a generalized
statement. The two groups are disproportionate in size
and only include one type of fundoplication. The long-
term follow up phone survey assessed subjective GER
symptoms reported by patients without any objective
measures of reflux. Finally, our definition of “long-term”

at 4 – 55months with a mean of 35.3months in the Heller
myotomy without fundoplication group and 15.2months

Figure 3. Average Eckardt scores pre-operatively, short-term postoperatively, and long-term postoperatively.
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in the fundoplication group may be considered relatively
short.

Richards et al. presented an objective answer to the ques-
tion of adding a fundoplication to Heller myotomy.21

Despite these results and as the author notes, there
appears to be poor correlation between objective patho-
logic reflux measures and subjective symptoms reported
by patients. Given this apparent disconnect and our find-
ing of mild GER symptoms and low Eckardt scores in the
long-term, it appears that Heller myotomy without fundo-
plication is sufficient in decreasing symptoms while spar-
ing patients the potential complications of pneumatic
dilatation or reoperation for the treatment of dysphagia
down the line.

CONCLUSION

Robotic Heller myotomy alone without partial fundoplica-
tion appears to be safe and effective in the management
of achalasia. The rate of reflux symptoms and overall
Eckardt scores were low postoperatively. Great patient
satisfaction and QOL were observed in the long-term.
Randomized control trials comparing patients undergoing
robotic Heller myotomy with and without fundoplication
are needed to achieve more generalizable results.
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