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Hypothesis: There is general agreement that a Heller
myotomy should extend 6 to 7 cm above the gastro-
esophageal junction. Results of most previous studies have
recommended that the myotomy extend 1 to 1.5 cm be-
low the gastroesophageal junction. We speculated that
the effectiveness of the operation could be improved if a
longer, 3-cm myotomy was carried out below the gas-
troesophageal junction, as it would more completely
obliterate the lower esophageal sphincter. We, there-
fore, changed our technique in 1998. Concurrently, we
converted from a Dor fundoplication to a Toupet fun-
doplication. This study analyzes the results of our new
strategy.

Design: A case series using a prospectively maintained
database.

Setting: Tertiary referral center.

Patients: One hundred ten consecutive patients with
achalasia undergoing laparoscopic Heller myotomy.

Intervention: We analyzed the course of 52 patients
treated with a standard laparoscopic esophagogastric myo-
tomy (1.5 cm in the stomach) and a Dor fundoplication
between September 1, 1994, and August 31, 1998, and
58 treated with an extended gastric myotomy (3 cm
below the gastroesophageal junction) and a Toupet
fundoplication between September 1, 1998, and August
31, 2001.

Main Outcome Measures: Esophageal function test-
ing (esophageal manometry and 24-hour pH monitor-

ing), symptom questionnaire (frequency and severity),
and postoperative interventions required.

Results: Postoperatively the lower esophageal sphinc-
ter pressure was significantly lower after extended gas-
tric myotomy and a Toupet fundoplication vs standard
myotomy and a Dor fundoplication (9.5 vs 15.8 mm Hg).
Dysphagia was both less frequent (1.2 vs 2.1) and less
severe (visual analog scale, 3.2 vs 5.3) after extended gas-
tric myotomy and Toupet fundoplication. In the stan-
dard laparoscopic esophagogastric myotomy and a Dor
fundoplication group, 9 patients (17%) had recurrent,
severe dysphagia, which was treated by dilation in 5 pa-
tients and by reoperation in 4 patients. In the extended
gastric myotomy and Toupet fundoplication group, 2 pa-
tients (3%) developed recurrent dysphagia that re-
solved with dilatation. There were no reoperations in the
extended gastric myotomy and Toupet fundoplication
group. No difference was noted in the frequency of heart-
burn (1.3 vs 1.7), regurgitation (0.3 vs 0.8), and chest
pain (0.3 vs 0.6), nor was there a difference between the
2 groups in proximal (1.7% vs 2.3%) and distal (6.0% vs
5.9%) esophageal acid exposure.

Conclusion: An extended gastric myotomy (3 cm) more
effectively disrupts the lower esophageal sphincter, thus
improving the results of surgical therapy for achalasia for
dysphagia without increasing the rate of abnormal gas-
troesophageal reflux provided that a Toupet fundopli-
cation is added.
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H ELLER MYOTOMY is recog-
nized as the most effec-
tive way to relieve dysph-
agia in patients with
achalasia.1 Furthermore,

although open approaches via the chest or
abdomen may be performed, most sur-
geons prefer the laparoscopic approach.
While most authors agree on the proxi-
mal extent of the myotomy, the length to
which it should be carried out below the

gastroesophageal junction (GEJ) re-
mains controversial.

In the past it has been recom-
mended that the myotomy be carried out
just enough to cross the GEJ (about 0.5
cm) to preserve an effective antireflux
barrier and, thus, avoid the need for an
additional antireflux procedure.2 How-
ever, the recognition that this resulted in
a high incidence of dysphagia postopera-
tively has led to the current recommen-
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dation that the myotomy be extended at least 1.5 cm
below the GEJ.3

Because this type of disruption of the lower esoph-
ageal sphincter (LES) leads to a significant alteration of
sphincter function, some type of fundoplication is usu-
ally added to the procedure to minimize gastroesoph-
ageal reflux. The most commonly performed antireflux
procedures are the Dor (anterior) and Toupet (poste-
rior) fundoplications. Although each type of fundopli-
cation has its own theoretical merits, there is no agree-
ment as to which is superior.

We adopted the laparoscopic approach in 1994 and
initially carried it approximately 1.5 cm on the stomach.
We also performed a Dor fundoplication. We chose the Dor
fundoplication because we thought that it was simpler, it
did not require posterior mobilization of the stomach, and
it protected (presumably) against potential leaks that could
have resulted from unrecognized injuries to the mucosa.
There were fewer patients returning with recurrent dys-
phagia than was observed with the thoracoscopic ap-
proach, but we still had an occasional patient who re-
quired reoperation. We also noted that extending the
myotomy below the GEJ in patients previously treated with
a thoracoscopic myotomy had a profound effect on their
ability to swallow. These observations suggested that reso-
lution of dysphagia was directly related to the length of the
gastric myotomy. Consequently, in 1998 we decided to carry
out the myotomy a full 3 cm on the gastric side with the
hope of decreasing even further the number of recur-
rences. Because an extended gastric myotomy should com-
pletely obliterate the LES and because we felt that the Tou-
pet fundoplication might be more effective than the Dor
fundoplication in controlling gastroesophageal reflux, we
concomitantly began performing Toupet fundoplication.
This study compares the outcomes of these 2 approaches.

METHODS

We performed a laparoscopic esophagogastric myotomy in 110
consecutive patients who had achalasia. A standard 1.5-cm myo-
tomy and Dor (SM/Dor) fundoplication was performed in 52 pa-
tients treated between September 1, 1994, and August 31, 1998,
and an extended (3-cm) gastric myotomy and Toupet fundopli-
cation (EM/Toupet) was performed in 58 patients treated be-
tween September 1, 1998, and August 31, 2001. Thus, every pa-
tient in this series has had at least 1 year of follow-up. Preoperative
and postoperative data were kept prospectively in a database. In
addition, for this study, we attempted to contact each patient by
mail and telephone for long-term follow-up. Eighty-two pa-
tients (75%) were available for clinical follow-up, 32 in the SM/
Dor fundoplication group (median follow-up, 46 months; range,
1-85 months) and 50 in the EM/Toupet fundoplication group (me-
dian follow-up, 16 months; range, 1-38 months). Forty-three pa-
tients (40%) completed postoperative esophageal function test-
ing (manometry and 24-hour pH monitoring), 19 in the SM/Dor
fundoplication group and 24 in the EM/Toupet fundoplication
group. This testing was usually done 3 to 6 months postopera-
tively.

SURGICAL TECHNIQUE

SM/Dor Fundoplication

We used a standard 5-port laparoscopic technique. The left crus
approach was used and the fundus mobilized by dividing the

short gastric vessels as previously described.4 The mediastinal
esophagus was exposed anteriorly. After the anterior vagus nerve
was mobilized, freeing it from the attachments to the esopha-
gus and GEJ, an illuminated 52F bougie was introduced trans-
orally into the stomach. The gastroesophageal fat pad was re-
moved, and the myotomy was carried out with an L-shaped
electrocautery device. The myotomy was extended above the
GEJ as high as it was comfortable but never less than 6 cm and
below the GEJ for about 1.5 cm. A Dor fundoplication was then
completed.

EM/Toupet Fundoplication

The same procedure was performed for this group with the fol-
lowing 2 exceptions: (1) a window was created posterior to the
GEJ and (2) the myotomy was carried out at least 3 cm on the
gastric side of the GEJ (similar esophageal myotomy length).
A Toupet fundoplication was created fixating the fundus to both
crura and to each edge of the myotomy. The crura were not
closed in these patients. A more detailed description of the tech-
nique is available elsewhere.5

FOLLOW-UP

Symptoms

All patients were asked to fill out a questionnaire describing
the frequency of symptoms once during the initial preopera-
tive visit and again postoperatively. This questionnaire con-
tained 2 groups of 11 questions. The first set of questions con-
cerned esophageal and other gastrointestinal tract symptoms
such as heartburn, regurgitation, dysphagia for solids or liq-
uids, abdominal or chest pain, belching, bloating, nausea,
odynophagia, and globus sensation. The second group of ques-
tions related to airway symptoms such as hoarseness, aspira-
tion, wheezing, choking, coughing, dyspnea, sore throat, asthma
attacks, bronchitis, and pneumonia. Symptoms were scored 0
to 4 according to frequency (0, never; 1, once a month; 2, once
a week; 3, once a day; or 4, several times daily). Data from the
questionnaire were used to populate our database. In addi-
tion, all patients were asked postoperatively to assess the se-
verity of their dysphagia from 0 (normal or as when they were
young and without dysphagia) to 10 (the worst ever or before
any treatment for achalasia). Moreover, our database and the
clinical records of these patients were queried with the spe-
cific aim of determining the form of treatment (if any) used to
treat recurrence.

Esophageal Manometry

A water-perfused, 8-channel catheter (4 radial ports at the same
level and 4 separated by 5-cm intervals) was used to assess LES
and esophageal body function when the patient was in the su-
pine position. The LES was examined using the 4 radial ports.
A station pull-through measurement of the LES pressure (LESP)
determined the characteristics of the sphincter. The LESP was
averaged over a series of 3 respiratory cycles. The esophageal
body was assessed over a minimum of 10 episodes of degluti-
tion with 5-mL aliquots of water.

24-Hour pH Monitoring

Ambulatory 24-hour pH monitoring was performed using a dual-
probe catheter. The distal probe was located 5 cm above the
manometrically determined LES. The proximal probe was lo-
cated 10 cm above the distal probe. A portable digital data log-
ger (Medtronic Inc, Minneapolis, Minn) was used to record pH
fluctuations while the patient recorded symptoms in an event
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diary. All data were downloaded and analyzed by a computer
program.

STATISTICAL ANALYSIS

Data are expressed as mean (SD) unless otherwise stated. Con-
tinuous data were compared using an unpaired t test. Differ-
ences in nonparametric data were analyzed using a Mann-
Whitney test. All statistical calculations were performed using
commercially available software (SPSS for Windows; SPSS Inc,
Chicago, Ill).

RESULTS

SYMPTOMS

Preoperatively, dysphagia, regurgitation, and chest pain
all occurred with greater frequency in the EM/Toupet fun-
doplication group than in the SM/Dor fundoplication
group (Table 1). Postoperatively, dysphagia frequency
(1.2 vs 2.1, P=.001) and severity (visual analog scale, 3.2
vs 5.3, P= .001) were significantly lower in the EM/
Toupet fundoplication group when compared with the
SM/Dor fundoplication group. Regurgitation and chest
pain frequency were similar between groups after the op-
eration (Table 2). There was also no difference in the
frequency of heartburn between those who underwent
SM/Dor fundoplication (1.7) and those who underwent

EM/Toupet fundoplication (1.3) (Table 2). Heartburn was
significant enough to require antacid therapy in 14 pa-
tients (44%) in the SM/Dor fundoplication group and 11
patients (22%) in the EM/Toupet fundoplication group.
The frequency of the other extraesophageal reflux-
related symptoms (hoarseness, aspiration, wheezing,
choking, coughing, dyspnea, sore throat, and bronchi-
tis) were also similar (Table 2).

MANOMETRY

Preoperatively, the average LESP was similar between the
SM/Dor (35.5 mm Hg) and EM/Toupet (34.2 mm Hg)
fundoplication groups (P=.73) (Table 1). Postopera-
tively, the LESP was significantly lower in the EM/
Toupet fundoplication group (9.5 mm Hg) compared with
the SM/Dor fundoplication group (15.8 mm Hg) (P=.007)
(Table 3).

24-HOUR pH MONITORING

Postoperatively, the average proximal and distal esoph-
ageal acid exposure (SM/Toupet fundoplication group
5.9% vs EM/Toupet fundoplication group 6.0%) and the
number of episodes were similar between the groups de-
spite the different lengths of the myotomy. Six patients
(32%) in the SM/Dor fundoplication group had abnor-
mal DeMeester scores (�14.7); 13 patients (54%) in the
EM/Toupet fundoplication group had abnormal De-
Meester scores. There were no differences between the
groups in acid exposure when the patients were in the
upright or supine position (Table 3).

RECURRENT DYSPHAGIA

Recurrent dysphagia was observed in 9 patients in the
SM/Dor fundoplication group and in 2 patients in the EM/
Toupet fundoplication group. Of those who underwent
SM/Dor fundoplication, 5 patients required endoscopic
therapy (a combination of 12 dilatations and 2 botuli-
num toxin injections). An additional 4 patients re-
quired reoperation for dysphagia to take down their fun-
doplication, extend the myotomy further on the gastric

Table 1. Preoperative Comparison
of LESP and Symptom Frequency*

Variable
SM/Dor

Fundoplication
EM/Toupet

Fundoplication P Value

LESP, mm Hg 35.5 (17.1) 34.2 (18.6) .73
Dysphagia† 3.3 (0.7) 3.6 (0.9) .002
Regurgitation† 1.9 (1.6) 2.5 (1.7) .04
Chest pain† 0.6 (1.2) 1.1 (1.4) .05

Abbreviations: EM/Toupet, extended myotomy with Toupet fundoplication;
LESP, lower esophageal sphincter pressure; SM/Dor, standard myotomy with
Dor fundoplication.

*Data are given as mean (SD).
†Symptom frequency was rated on a 5-point scale as follows: 0 indicates

never; 1, once per month; 2, once per week; 3, once per day; and 4, several
times daily.

Table 2. Postoperative Comparison of Symptoms*

Symptom
SM/Dor

Fundoplication
EM/Toupet

Fundoplication P Value

Dysphagia severity† 5.3 (2.2) 3.2 (2.4) .001
Dysphagia frequency‡ 2.1 (1.2) 1.2 (1.0) .001
Heartburn frequency‡ 1.7 (1.6) 1.3 (1.4) .36
Regurgitation frequency‡ 0.8 (1.3) 0.3 (0.8) .19
Chest pain frequency‡ 0.6 (1.1) 0.3 (0.7) .71

Abbreviations: EM/Toupet, extended myotomy with Toupet fundoplication;
SM/Dor, standard myotomy with Dor fundoplication.

*Data are given as mean (SD).
†Visual analog scale score was rate as 0 (normal) through 10 (worst ever

experienced).
‡Symptom frequency was rate on a 5-point scale as follows: 0 indicates

never; 1, once per month; 2, once per week; 3, once per day; and 4, several
times daily.

Table 3. Postoperative Comparison of LESP, pH Exposure*

Variable
SM/Dor

Fundoplication
EM/Toupet

Fundoplication
P

Value

LESP, mean, mm Hg 15.8 (6.8) 9.5 (5.5) .007
Reflux episodes, No. (%) 45.2 (58.9) 83.3 (95.4) .14
Acid exposure

Proximal† 2.2 (4.0) 1.7 (1.9) .55
Distal‡ 5.9 (11.9) 6.0 (7.2) .96
Patient in upright position‡ 5.0 (8.9) 4.4 (6.3) .81
Supine position‡ 7.4 (20.1) 7.5 (13.1) .99

Abbreviations: EM/Toupet, extended myotomy with Toupet fundoplication;
LESP, lower esophageal sphincter pressure; SM/Dor, standard myotomy with
Dor fundoplication.

*Data are given as mean (SD) unless otherwise indicated.
†The proximal probe was placed 15 cm above the lower esophageal

sphincter.
‡The distal probe was placed 5 cm above the lower esophageal sphincter.
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side, or both. Only one of these patients had more than
a 4–mm Hg decrease in the LESP after the first opera-
tion, and this patient still had a resting LESP of 20 mm
Hg (initial LESP was 40 mm Hg). All reoperations oc-
curred within 12 months (range, 3-12 months) of the
original operation except for 1 patient (32 months). Two
patients who underwent EM/Toupet fundoplication have
required endoscopic dilatation; none have required re-
operation. All patients are more than 1-year postopera-
tive.

COMMENT

Our study shows, for the first time, that extending the
myotomy well on the stomach (at least 3 cm) results in
a more complete functional obliteration of the LES which
in turn provides superior relief of dysphagia. Further-
more, this strategy seems to decrease the need for all forms
of treatment for recurrent dysphagia in the medium to
long-term follow-up. Lastly, we showed that when a Tou-
pet fundoplication is added, the incidence and degree of
postoperative gastroesophageal reflux are no greater than
that observed with more traditional approaches despite
a more substantial obliteration of the LES.

Minimally invasive techniques have been used in the
treatment of achalasia for more than 10 years. As we re-
flect on the lessons learned during this decade, it is clear
that, with the acceptance of this more effective form of
therapy, the primary treatment of achalasia has shifted
in many institutions from balloon dilation to surgery. As
a consequence, a large number of patients have been
treated, techniques have evolved, and the results of sev-
eral large series have been published.3,6-8 This study ad-
dresses 2 ongoing areas of controversy: the length to which
the myotomy should be extended below the GEJ and the
most appropriate way to prevent (or minimize) postop-
erative gastroesophageal reflux.

LENGTH OF THE MYOTOMY BELOW THE GEJ

We reported the first series of patients treated with mini-
mally invasive approach in the English literature in 1992.9

Our approach then, was via left-sided thoracoscopy since
it provided excellent exposure of the distal esophagus,
which at the time was our primary target for therapy. We
patterned the original thoracoscopic technique after that
described by Ellis et al,2 in which the lower esophagus
and sphincter were divided with a limited (5-mm) myo-
tomy of the stomach. The rationale for this short exten-
sion of the myotomy was based on the belief that most
of the LES resided anatomically within the esophagus and
that, by preserving the sling fibers of Willis at the GEJ,
the incidence of gastroesophageal reflux postopera-
tively would be minimal. Thus, an antireflux proce-
dure, which would then have been a major coup de force,
was not needed. Several observations became clear with
long-term follow-up.3 First, several patients (9 [26%] of
35 patients) returned with persistent or recurrent dys-
phagia. Second, a long myotomy in the stomach carried
farther down with laparoscopic techniques (laparo-
scopic access to the hiatus had, by then, been popular-
ized) yielded significant relief of dysphagia in these pa-

tients. Third, although few patients had any symptoms
of gastroesophageal reflux, a significant number had ab-
normal levels of esophageal acid exposure when 24-
hour pH testing was performed. Thus, it was clear that
an antireflux procedure was needed.

As our experience with laparoscopic antireflux sur-
gery and other esophageal procedures was increasing, it
became clear that the laparoscopic approach could pro-
vide good visualization of the distal 6 to 10 cm of the
esophagus, was less invasive than the thoracoscopic ap-
proach, and provided unrestricted access to the upper
stomach. Thus, a myotomy of any length could be car-
ried out and a fundoplication could be added to the pro-
cedure. We, as many others, began then to practice the
Heller myotomy through the laparoscopic approach and
extended the myotomy 1.5 cm (occasionally 2 cm) in the
stomach.

Many studies3,6-8 have since shown that laparo-
scopic myotomy with this extension in the stomach pro-
vides excellent results, with improvement in dysphagia
from 90% to 96%. However, as we followed up the first
patients operated on with this strategy, we noted that 9
had required additional procedures to treat recurrent dys-
phagia. Five of the 9 responded well to pneumatic dila-
tation. The effectiveness of postoperative pneumatic di-
latation to treat recurrent dysphagia has been previously
reported.10 More importantly, 4 (8%) of our 52 patients
required a reoperation to treat recurrent dysphagia. At
reoperation we performed a myotomy well in the stom-
ach (about 3 cm below the GEJ) and, as we had previ-
ously observed with our patients who underwent thora-
coscopy, dysphagia was once again relieved. These
observations prompted us to change our approach. We
began extending our myotomy another 1 to 1.5 cm in
the stomach for a full 3-cm gastric myotomy.

As this study shows, the patients treated with the
longer myotomy fared better. For example, the average
postoperative LESP is below 10 mm Hg. A previous study
has shown that, after balloon dilatation, patients whose
LESP is below 10 mm Hg have less recurrence of dysph-
agia than those with higher LESPs.11 The results of our
study suggest that this is the case after surgical myo-
tomy as well. We found that the average patient felt bet-
ter in terms of dysphagia–significantly so—when com-
pared with those with a shorter myotomy and, ultimately,
the need for additional therapy lessened. Indeed, only 2
patients in the longer myotomy group had required di-
latation (vs 5 patients in the SM/Dor fundoplication
group). No patient in the EM/Toupet fundoplication group
has needed a reoperation (vs 4 patients who underwent
SM/Dor fundoplication).

ANTIREFLUX PROCEDURE

We were concerned as we conceived this longer myo-
tomy that a more complete obliteration of the sphincter
would lead to a more incompetent sphincter increasing
the incidence and severity of postoperative gastroesoph-
ageal reflux. We had used no antireflux procedure ini-
tially when extending the myotomy only a few millime-
ters below the GEJ.9 When we changed our approach to
the laparoscopic route and extended the myotomy fur-
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ther on the stomach, we added a Dor fundoplication as
described by Bonavina et al.12 The combination of ex-
tending the myotomy and adding an antireflux opera-
tion resulted in better relief of dysphagia and less gas-
troesophageal reflux.3 Thus, when we decided to perform
an even more extended myotomy, it seemed only logi-
cal that we continue to use an antireflux procedure. As
shown by the results in this study, the patients who un-
derwent EM/Toupet fundoplication had a similar amount
of abnormal gastroesophageal reflux as those who un-
derwent SM/Dor fundoplication.

Some authors argue that an antireflux procedure is
not needed.8,13 They argue that the incidence of gastroe-
sophageal reflux disease can be kept low without an an-
tireflux procedure by limiting mobilization and the ex-
tent of the myotomy. The rationale behind this
recommendation relies on 3 arguments: first, an antire-
flux procedure will almost invariably lead to increased
resistance through the GEJ, thus increasing the chance
of dysphagia; second, the incidence of gastroesophageal
reflux postoperatively is low; and third, current antire-
flux procedures do not necessarily result in normal acid
exposure in all patients. The results of our study sup-
port the latter but leave unanswered the question of what
might have happened to patients undergoing extended
myotomy if an antireflux procedure was not added.
Richards et al,13 a group that does not perform routine
fundoplication, showed that the biggest indicator of suc-
cess is the decrease in LESP. Yet even without an anti-
reflux procedure, their residual LESP is, on average, 14
mm Hg and 14% of patients require interventions (in-
cluding reoperations) for dysphagia. Our experience sug-
gests that a longer myotomy even with a fundoplication
provides excellent obliteration of the LESP (9.5 mm Hg)
and decreases the need for reintervention (3%).

By contrast, other authors have recommended that
a Nissen fundoplication be performed.14 Most surgeons
agree that a total fundoplication (eg, Nissen) provides
too much resistance and is likely to result in dysph-
agia.15 Most surgeons perform either an anterior (Dor)
or posterior (Toupet) partial fundoplication. Propo-
nents of the Dor fundoplication argue that the proce-
dure is easier than a Toupet fundoplication and that the
posterior esophageal attachments and the short gastric
vessels may be left in place. In addition, the Dor fun-
doplication protects the exposed mucosa and helps seal
potentially unidentified injuries. The Toupet fundopli-
cation is thought to provide a more efficacious antire-
flux barrier and is commonly used in the treatment of
primary gastroesophageal reflux disease. In addition, it
may have an added benefit of keeping the edges of the
myotomy separated. Some surgeons point out that a Tou-
pet fundoplication may cause anterior angulation result-
ing in dysphagia. While this is theoretically possible, we
have not experienced this problem.

Our study does not allow us to definitively con-
clude that a Toupet fundoplication is a better antireflux
barrier. Clearly, neither approach (Toupet or Dor fun-
doplication) resulted in a completely competent cardia
and normal acid exposure. The average acid exposure of
the distal esophagus was, indeed, abnormal in both groups,
and about one third of our patients had an abnormal

DeMeester score despite the lack of symptoms. This fact
underscores the importance for postoperative esoph-
ageal testing.

There are 2 limitations of our study. First, since each
group was done during a different period, the follow-up
is longer for the SM/Dor fundoplication group. It is, thus,
possible that this may account for worse results in that
group of patients. However, most failures of esophageal
myotomy (dysphagia requiring treatment) are evident
within the first 2 years postoperatively.3,10 In fact, of those
patients in the SM/Dor fundoplication group who re-
quired reoperation, 3 of 4 were performed within 2 years
of the original operation. Moreover, the patients in the
EM/Toupet fundoplication group had, preoperatively,
worse dysphagia scores than those in the SM/Dor fun-
doplication group. Therefore, while possible, it is un-
likely that the fact that patients in the SM/Dor fundopli-
cation group were followed up for a longer period can
account for the differences we observed. The second limi-
tation of our study is that we changed 2 variables (ie, the
length of the myotomy and the type of fundoplication)
instead of 1, making it more difficult to attribute just to
the extension of the myotomy the improvement of the
result. However, the main differences, decreased LESP,
improved dysphagia scores, and less need to treat recur-
rent dysphagia are all related to the myotomy itself rather
than to the type of fundoplication. This is further sup-
ported by our observation that extending the myotomy
in patients with postoperative dysphagia has almost al-
ways resulted in good restoration of swallowing. While
we cannot dismiss the possible positive effect of a Tou-
pet fundoplication on dysphagia, we doubt this is the case.
If anything, perhaps our study supports the fact that the
fear that an anterior angulation of the esophagus may re-
sult from the Toupet fundoplication and that that may
result in recurrent dysphagia is unfounded.

CONCLUSIONS

Our experience confirms that laparoscopic myotomy is
effective in the treatment of achalasia. Our study sug-
gests that the length of myotomy, especially on the gas-
tric side of the GEJ, is one of the most important aspects
of the operation and that an EM/Toupet fundoplication
is superior to the more traditional SM/Dor fundoplica-
tion. Indeed, the EM/Toupet fundoplication group had
a more complete obliteration of the LES, as demon-
strated by a more significant decrease in LESP; it re-
sulted in better dysphagia scores and in fewer addi-
tional procedures to treat recurrent dysphagia. Lastly, our
study shows that a Toupet fundoplication is safe, does
not impair esophageal clearance, and provides a reason-
able antireflux barrier after EM.
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DISCUSSION

Claude Deschamps, MD, Rochester, Minn: Dr Oelschlager and
his colleagues are reporting on a series of 110 consecutive pa-
tients treated with laparoscopic myotomy and partial fundopli-
cation. They compare 2 subgroups of patients operated on dur-
ing 2 different, albeit consecutive periods. The first group of
52 patients had laparoscopic SM/Dor fundoplication. The sec-
ond group of 58 had laparoscopic EM/Toupet fundoplication.
They found that when the myotomy was extended more dis-
tally in the stomach and a partial Toupet fundoplication was
added, the patients had less dysphagia, and less need for reop-
eration and endoscopic treatments postoperatively. The inci-
dence of postoperative gastroesophageal reflux was similar in
both groups. They conclude that an EM/Toupet fundoplica-
tion improves the dysphagia and provides a reasonable antire-
flux barrier.

Dr Pelligrini’s team as usual has presented a large series
of patients treated surgically for a rare disorder. They should
be commended for their excellent results.

This is a retrospective series but the number of patients is
substantial considering the rarity of the disease. The 2 groups
were different in their preoperative symptoms frequency and
severity for dysphagia but that difference serve the authors well.

The worst group at the start got the most improvement post-
operatively. The 1-year median follow-up in the second group
is shorter by 30 months compared with the first group, but the
authors correctly mention that most failures occur usually within
the first 2 years after the operation. Seventy-five percent of the
patients were available for follow-up and 40% had esophageal
function tests postoperatively. The present analysis does not
consider preoperative treatments such as botulinum toxin in-
jections or pneumatic dilatations that can, in turn, affect pe-
rioperative complications, length of hospital stay, and func-
tional results. This paper addresses 2 ongoing areas of
controversy. The length of the myotomy and the best way to
prevent or minimize postoperative reflux. As pointed out by
the authors, their findings would have had more impact if they
had modified only 1 variable at a time instead of 2.

Be that as it may, the current study provides new infor-
mation and the authors deserve an A+ for showing reasonably
well that a myotomy extended further on the stomach pro-
vides more relief of the obstruction and a better functional re-
sult. I am giving them a B− for concluding that a Toupet fun-
doplication is better than a Dor fundoplication. They might be
right; and while I share the same bias, data to prove it are not
here yet.

The authors should be praised for continuing to work so hard
at improving the outcome of laparoscopic myotomy for patients
suffering from achalasia. In their quest for better results, Dr Pel-
ligrini’s team has moved from thoracoscopy to laparoscopy and
from high myotomy to lower myotomy. One can only hope they
will not extend the myotomy to next sphincter . . . .

I have 3 questions. (1) The authors mention that the crura
were never closed with a Toupet fundoplication. How were the
crura treated when a Dor fundoplication was performed? (2)
Did the authors looked into the possible effect of preoperative
treatment(s) and the incidence of perioperative complications
such as intraoperative perforations? (3) The authors say that
gastroesophageal reflux is often silent as underscored by the
results of postoperative pH monitoring studies. What is their
recommendation for patients with no symptoms but with patho-
logic reflux on 24-hour pH monitoring?

Keith W. Millikan, MD, Chicago, Ill: I have been doing
myotomies for about a decade and always done a 1-cm myo-
tomy in the stomach and a Toupet fundoplication. My ques-
tions for the authors are technical ones. It is my belief that the
Toupet fundoplication does not actually always function for
the acid reflux part of the procedure but more when you are
sewing the sides of the fundus and the greater curvature of the
stomach to the sides of the myotomy that the Toupet actually
holds the myotomy open at a time when scar tissue is forming.
It is not the length on the stomach but rather the Toupet fun-
doplication that holds it open. Your emphasis was on the length
on the stomach and the emphasis of the paper should be on
the Toupet.

The second question, because I did not have the paper to
read is, how do they determine that 3 cm length because lap-
aroscopically as we have all done, you have a magnified view
and what you thought originally might have been 1.5 to 2 cm
may have been less and now what you are considering a 3-cm
myotomy may actually be only a 2-cm myotomy because of the
magnification of the laparoscope.

Philip E. Donahue, MD, Chicago: I congratulate Dr
Oelschlager on an excellent presentation which began with a pro-
vocative hypothesis that myotomy extension will lead to better
weakening of the LES. First, the anatomical perspective: While
obstructing mechanisms in achalasia include LES and proximal
gastric muscles, pressure is measured only in the LES. The ques-
tion is: How do you make sure the sling fibers of Willis are di-
vided? Do you use intraoperative manometry, endoscopy, or do
you just sort of look at it anatomically? Is it possible that your
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clinical results reflect more accurate division of these gastric sling
fibers of Willis in your more recent patients?

How is it possible that dividing gastric muscles would
change LESP? It’s impossible. Lower esophagus sphincter pres-
sure is affected by the LES muscle. I am looking forward to your
answer to that one.

My last question is for Dr Pellegrini: When you have re-
ported your results of operation in the past, the results have
always been good—(93%-95% good to excellent). Yet, you
changed your approach, adding an extra centimeter to the myo-
tomy; I am curious about why you changed when the results
were already good.

Claude H. Organ, Jr, MD, Oakland, Calif: I take it, Dr
Donahue, that you do not use the “hell of a long” Heller
myotomy.

Dr Donahue: In response to Dr Organ’s question, I do fa-
vor gastric myotomy extending 2.0 cm on the stomach, as we
have published recently in Surgery (November 2002).

Marco G. Patti, MD, San Francisco, Calif: I also want to
congratulate Dr Oelschlager for his excellent presentation and
for allowing me to read the paper before the meeting. Overall,
I agree with 3 points his group made (1) the operation should
be performed through a laparoscopic approach; (2) the myo-
tomy must be extended on the gastric wall for more than 5 mm;
and (3) a partial fundoplication must be added to the myo-
tomy to prevent reflux.

I have some comments and questions about this retro-
spective study. The authors compared 2 groups: 1 operated on
between 1994 and 1998 and 1 operated between 1998 and 2001.
It seems that not one but 2 variables have changed between these
2 groups, specifically the length of the myotomy and the type
of fundoplication. I was surprised that you gave all of the credit
for the better results in this second period to the more ex-
tended myotomy on the gastric wall. I would argue instead that
in the first period you might have problems with the laparo-
scopic myotomy and the Dor fundoplication, reflecting a learn-
ing curve for a technique that was not used frequently before.
For instance, in San Francisco we had the same problems be-
tween 1993 and 1996 until we learned how to do both a good
myotomy and a good Dor fundoplication.

My questions are the following: Can you describe the tech-
nique you used for the Dor fundoplication? Specifically, did
you use 4 or 2 rows of sutures? What were the findings in the
4 patients who needed a second operation for dysphagia and
the SM/Dor fundoplication group? How did you measure the
length of the myotomy, 15 vs 30 mm? Did you perform intra-
operative endoscopy in every patient? Considering the high in-
cidence of reflux (32% after Dor fundoplication and 54% after
Toupet fundoplication), how do you plan to treat and fol-
low-up these patients to detect in the future the development
of strictures or Barrett esophagus? Finally, using a more clas-
sic classification of the swallowing status, can you tell us how
many patients overall had a good or excellent result?

David Vanderpool, MD, Dallas, Tex: Our group in Dal-
las at Baylor University Medical Center has a similar size se-
ries and we agree with the extended myotomy. Athough I think
the question has been asked already, did you do routine intra-
operative esophagoscopy and gastroscopy. I would also like to
know how you precisely define the location of the GEJ intra-
operatively. Also, why did you switch from Dor to Toupet, both
fine French surgeons who defined good operations. In our group,
some of our members prefer the Dor and I prefer the Toupet,
but I would like to hear your explanation of that. I would like
to know how you approach the large sigmoid esophagus, ex-
ceeding 6 or 8 cm in diameter. I would like to know if you have
had more perforations or leaks when you have extended your
myotomy farther down on the stomach, and what instrument
do you use to divide the muscle fibers?

Raymond J. Joehl, MD, Chicago: I enjoyed your paper,
Dr Oelschlager and Dr Pellegrini; you are to be congratulated
for continuing to contribute to the surgical experience with this
rare disease. At Northwestern University we use operative ma-
nometry to guide us in how long we make this myotomy and
that in some patients it should be 3 cm and in some patients it
is 1 cm. You are to be congratulated to get 40% of your pa-
tients to return for pH monitoring and manometry. This is a
difficult test to recruit patients to do who are relatively asymp-
tomatic. Did you assess the treatment of reflux? Could you give
us a little more information on how many of these patients are
using proton pump inhibitors or histamine2 antagonists? Did
you also perform upper endoscopy in these 40% of patients who
came back later to objectively assess for presence of esophagi-
tis? Lastly, while you assessed esophageal manometry postop-
eratively and you showed us data for LESP, did you look at
esophageal emptying specifically? Do you have a way to assess
how this diseased esophagus empties with liquids vs solids?

Jay L. Grosfeld, MD, Indianapolis, Ind: Thank you, Presi-
dent Organ. Carlos, I enjoyed the presentation by your young
associate. Operative treatment of achalasia has been a contro-
versial issue over the years. It is important to recognize that
operative therapy for this condition is to relieve symptoms. It
does not cure the disease. The disease is a lifelong disease. The
esophagus will never be normal because of its intrinsic auto-
nomic impairment of motility. Achalasia also occurs in chil-
dren and, if you follow their postoperative course out 20 or 30
years, some of the children will require an esophagectomy later
in life because over the long term (even with partial wraps)
esophagitis and Barrett esophagus can occur. The motor func-
tion of the abnormal esophagus may get worse over time; in
some instances, some of the patients require an esophagec-
tomy. I am not referring to those who require esophagectomy
for malignancy because of the increased risk of cancer in pa-
tients with achalasia, but those with very poor esophageal func-
tion.

Could you give us some indication how you would an-
ticipate this operation using a Toupet partial wrap and gastric
extension of the myotomy (with a short follow-up) will im-
pact the long-term outcome of these patients and how many
of your patients from the University of Washington with acha-
lasia have eventually required esophageal resection.

Dr Pellegrini: Dr Deschamps thank you for your compli-
ments. In respond to your first question, we do not close the
crura in patients operated on for achalasia, whether we add a
Dor or a Toupet fundoplication, as we do not wish to create
new barriers that might impair esophageal emptying. You asked
about the kind of treatment that these patients had undergone
before our operation. Among the 52 patients who underwent
SM/Dor fundoplication, 16 had had botulinum toxin injec-
tions and 8 had had botulinum toxin injections and dilata-
tions before our operation. Among those in the EM/Toupet fun-
doplication group, 12 had had botulinum toxin injections and
3 had had botulinum toxin and dilatations. Thus, the use of
other therapeutic modalities before our initial operation was
similar in both groups. Lastly, we recommend proton pump
inhibitors for patients who have silent reflux.

Dr Millikan pointed out an additional positive effect of the
Toupet fundoplication. It may well be possible that the pa-
tients in the EM/Toupet fundoplication group did better pre-
cisely because the gastric flaps are holding the myotomy open.
It is, indeed, impressive to see how much lateral displacement
on the edges of the myotomy results from suturing the gastric
flaps to them. Of course, a Dor fundoplication does exactly the
opposite. You, Dr Patti, and Dr Vanderpool asked how we mea-
sure the 3 cm. This is an important technical point and I be-
lieve a crucial aspect of the operation. We dissect the anterior
vagus nerve off the anterior wall of the esophagus so that it can
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be displaced to the patient’s right. Then, using a lighted 52F
bougie through the GEJ, we dissect and resect the fat pad that
covers the GEJ and the adventitia of the distal esophagus. This
is the only way in which the surgeon can expose and identify
precisely where the external GEJ lies. Then, we determine, us-
ing an instrument that opens 3 cm which is the point in the
stomach, at which the myotomy should start and proceed up-
ward to the GEJ.

Dr Donahue correctly pointed out that the sling fibers of
Willis have something to do with the emptying of the esopha-
gus and may preclude its emptying in patients with achalasia.
The reason why this more extensive myotomy works better, is
precisely because we divide those sling fibers. Now are those sling
fibers, in answer to your second question, Phil, a component of
LESP? I do not know, but I can tell you that when one examines
the GEJ endoscopically during an operation one is struck by the
fact that the esophageal obstruction caused by achalasia is al-
ways more distal than the external GEJ. The answer to your last
question is a bit more complex. What made us change in 1994
from a standard esophageal myotomy to a longer one? As we
looked at the first series of patients, those who had had thora-
coscopic myotomy at a time when we carried out the myotomy
only just passed the GEJ, we realized that, by 5 years we had had
to reoperate on about 25% of them for recurring dysphagia. As
we looked at the series of patients treated with the standard myo-
tomy, we realized that 9% had had to be reoperated. In both groups
there was something in common: at reoperation, a much longer
myotomy, solved the problem. We decided to try and see if a rou-
tine use of a longer myotomy would prevent reoperation. At the
same time, we knew that with the Dor fundoplication we expe-
rienced a gastroesophageal reflux rate of about 25% and sought
another type of reconstruction with the hopes of improving esoph-
ageal acid exposure. Although our reflux rate continues to be
high, we found that the Toupet fundoplication helped us keep
the myotomy edges wide apart.

Dr Patti asked us, could it be that we did not know how
to do the Dor fundoplication? I doubt that that is the case, but
I am willing to concede on that point. To do a Dor well is a lot
more difficult conceptually than to do a Toupet. I can teach
anybody how to do a Toupet fundoplication. It is clear; it is
easy. You asked how many rows of sutures we place in the Dor
fundoplication: we place 4. The first row over the left crus, then
a second row over the left side of the myotomy, a third row on
the right side of the myotomy, and then we put a fourth row
on the right crus. So I am not trying to say that the Dor fun-
doplication does not work. I am trying to say in our hands and
with an extended myotomy, the Toupet fundoplication seemed
to work at least as well as the Dor. You asked about the find-

ings in the 4 patients who needed a second operation. In 3 of
those patients, we had the impression that the right most su-
ture line of the Dor, that is, on the right crus, was pulling the
right crus over the esophagus and that by releasing that and
removing the Dor fundoplication we were relieving an obstruc-
tion. In those patients, we also did another myotomy, so whether
it was the take down of the Dor or the extension of the myo-
tomy that provided the relief of dysphagia in those individuals
is impossible to say. Of the 4, 3 underwent a Toupet fundopli-
cation; the 1 just simply had the Dor taken down and nothing
else was done. We already described how we measured the myo-
tomy length. We performed intraoperative endoscopy rou-
tinely before we extended our myotomy. We now perform it
selectively. As pointed out before, we treat patients found to
have silent reflux with proton pump inhibitors. I am not sure
that everybody needs to be treated but we start therapy with
proton pump inhibitors. I am not sure about a more classic clas-
sification of swallowing status. I think we have given you the
data as the patients gave it in answer to our questionnaires. As
you know, talking about “excellent” vs “good” results is harder.
As Dr Grosfeld pointed out after your discussion, this is a dis-
ease that goes on for life, so patients change their habits, change
the way they eat, and sometimes this is not even conscious. We
prefer to just let them complete a questionnaire every time we
see them, answering, to the best of their ability, how they are
doing.

Drs Vanderpool and Grosfeld referred to the issue of emp-
tying. These patients, if you measure them objectively, do not
seem to improve that much in the emptying and, yet, symp-
tomatically they seem to have a significant improvement. We
have experienced only a few perforations, all recognized and
treated with a single 5-0 silk suture at the time of operation.
We have had no leaks in this series of 110 patients. With re-
gards to the sigmoid esophagus, we offer these patients a myo-
tomy, we do a higher dissection of the esophagus and try to
bring it down as much as possible. In some patients we have
had to sew the esophagus to the crura and have not done a fun-
doplication (not included in this series). The results have been
pretty much the same as in patients without the sigmoid de-
formity. I believe I have addressed your other questions in re-
sponse to other discussants.

Dr Grosfeld, we appreciate your comments and agree with
you that patients must be counseled to the effect that this dis-
ease is for life. We have not had to do an esophagectomy among
any of the patients reported on today but we have done esoph-
agectomies in patients treated before 1994. We have also done
esophagectomies in patients referred to us who have under-
gone previous myotomy.
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