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RESUMEN Introduccion: la acalasia fue descrita en
1682 como un trastorno motor del miisculo liso del eso-
fago. En 1913 se introdujo la técnica de cardiomioto-
mia transabdominal y en 1958 la via transtordcica, en
1991 se describio la cardiomiotomia por via laparosco-
pica y posteriormente el abordaje toracoscopico. Mu-
chos cirujanos han adoptado esta via de abordaje como
el de eleccion para el tratamiento de la acalasia. Obje-
tivos: analizar la utilidad y actualidades de cirugia en-
doscopica en manejo de la acalasia de esofago, asi como
generalidades en su presentacion clinica y diagndstico.
Material y métodos: se realizo una revision de la litera-
turamédica y la serie de casos tratados por nuestro gru-
po de 1996 al 2004. Resultados: de 1996 a 2004, 84
pacientes fueron sometidos a esofagomiotomia de He-
ller por laparoscopia. A todos se les agrego una fundu-
plicatura parcial (78 Toupet y seis Dor) para el trata-
miento de acalasia. El tiempo quiriirgico vario de 2-
3 horas (m 2.5 h). La perforacion transoperatoria de
la mucosa esofdgica/gdstrica ocurrio en tres pacien-
tes la cual fue reparada con cierre primario evolu-
cionando sin complicaciones postoperatorias. Tres
pacientes requirieron de dilataciones endoscopicas
durante el seguimiento y uno requirio reoperacion por
adherencias que causaban angulacion de la unién
esofagogdstrica. Conclusiones: la miotomia de He-
ller por laparoscopia aporto una reduccion marcada
en la disfagia, con sintomas minimos de regurgita-
cion, pirosis o dolor tordcico, con un seguimiento
medio de dos afios.
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INTRODUCTION

In 1682 Thomas Willis described idiopathic esophageal
achalasia as a motor disorder of smooth muscle in whi-

SUMMARY Introduction: Idiopathic esophageal acha-
lasia was described in 1682 as a motor disorder of smoo-
th muscle. In 1913 transabdominal cardiomyotomy was
introduced and in 1958 this technique was popularized
via a left thoracotomy, in 1991 laparoscopic cardiom-
yotomy was introduced since then many surgeons have
adopted this technique as the primary treatment of eso-
phageal achalasia. Objective: Evaluate usefulness and
recent advances in endoscopic surgery for the manage-
ment of esophageal achalasia, as well as general issues
in clinical presentation and diagnosis. Methods: We did
a review of the medical literature and of our series of
patients treated between 1996 and 2004. Results: Bet-
ween 1996 and 2004, 84 patients underwent laparosco-
pic Heller myotomy and partial funduplication (78 Tou-
pet and 6 Dor) for the treatment of achalasia. Operative
time ranged from 2 to 3 hours with a mean of 2.5 hours.
Mucosal perforation (esophageal/gastric) occurred in
3 patients and was repaired with primary closure. Du-
ring follow-up 3 patients required postoperative endos-
copic dilation and one required reoperation due to ad-
hesions causing angulation of the g-e-junction. Conclu-
sions: Laparoscopic Heller myotomy provided marked
reduction in dysphagia, with minimal complaints of re-
gurgitation, heartburn and chest pain at a mean follow-
up of 2 years.

Key words: Laparoscopy, esophageal achalasia, myotomy.

ch the lower esophageal sphincter (LES) does not relax
properly with swallowing, and the normal peristalsis of
the esophageal body is replaced by abnormal contrac-
tions.! This rare, benign disorder of the esophagus most
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commonly affects individuals 25 to 60 years of age and
has an equal sex distribution.? Defective esophageal
emptying secondary to aperistalsis and failure of the LES
to relax with swallowing is the hallmark of idiopathic
esophageal achalasia. This abnormality leads to progre-
ssive proximal dilatation, morbid symptoms and malnu-
trition.

Following the introduction of the transabdominal car-
diomyotomy in 1913 by Ernest Heller, surgeons have
explored various access routes to the lower esophagus
for the treatment of esophageal motility disorders. In
1958, Ellis et al popularized the cardiomyotomy via a
left thoracotomy.? The recent inception of advanced mi-
nimally invasive surgery has led to improved thoracos-
copic and laparoscopic access to the gastroesophageal
junction.* With the introduction of laparoscopic cardio-
myotomy in 1991,5 many surgeons have adopted this te-
chnique as a primary treatment for idiopathic esopha-
geal achalasia.

CLINICAL PRESENTATION

Typical symptoms include dysphagia, regurgitation, and
chest pain. Other diseases that impair esophageal clea-
rance and/or gastric emptying such as gastroesophageal
reflux disease (GERD), esophageal spasm, esophageal
carcinoma, and pyloric stenosis may initially present with
symptoms similar to those of achalasia. Therefore, be-
fore operative therapy is undertaken a through evalua-
tion is essential, since laparoscopic Heller myotomy is
designed solely to destroy a mechanically defective gas-
troesophageal sphincter.

DIAGNOSTIC TESTS

With refractory symptoms of achalasia and in those pa-
tients being considered for surgical therapy a host of diag-
nostic test are considered. Radiographic, endoscopic and
physiologic evaluation is performed as part of the com-
plete workup (Table 1). Esophageal manometry charac-
terizes the location and tone of the lower esophageal
sphincter and rules out other primary esophageal motili-
ty disorders by measuring amplitude of esophageal pe-
ristalsis, adequacy of propagation of each swallow, and
relaxation of the LES. Because achalasia involves the
smooth muscle portion of the esophagus, the manome-
tric abnormalities are confined to the distal two-thirds
of the esophagus. In the body of the esophagus, aperis-
talsis is always present. The LES pressure is usually, but
not invariably elevated and abnormal LES relaxation is

TABLE 1
DIAGNOSTIC STUDIES

* “Bird’s break” appearance of the
LES with incomplete opening.

* Loss of primary peristalsis.

* Delayed esophageal emptying.

Barium esophagram

Esophageal manometry * Aperistalsis of the esophagus.
* Absence of LES relaxation.
Upper endoscopy * Exclude tumor and/or stricture.

24 pH testing (optional)  * Evaluate competency of LES

Figure 1. Classic
“bird’s beak” ap-
pearance of distal
esophagus.

present in all achalasia patients. Esophagogastroduode-
noscopy (EGD) and barium contrast radiographs of the
esophagus and stomach help to define anatomic compli-
cations such as ulceration, stricture, malignancy, hiatal
hernia, or foreshortened esophagus and thus aid in ru-
ling out the diagnosis of pseudoachalasia. Barium eso-
phagram usually will reveal loss of primary peristalsis
and tapering of the lower esophagus which often resem-
bles a “bird’s beak” (Figure I). Although not performed
routinely, esophageal pH monitoring objectively records
the frequency and duration of gastroesophageal reflux,
and event recording correlates symptoms with reflux
episodes.

NONOPERATIVE TREATMENT

The majority of achalasia patients are initially managed
medically. Patients learn to accommodate to this disor-
der by using various maneuvers to help empty the eso-
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phagus which include lifting the neck during swallowing
or drinking carbonated beverages. Calcium channel bloc-
kers and long acting nitrates are rarely effective in alle-
viating patient symptoms, but may diminish atypical
chest pain. As there is no known cause for the aperistal-
tic condition of the esophageal musculature, most en-
doscopic treatments are directed at ablating the non-re-
laxing lower esophageal sphincter. Many patients initially
opt for pneumatic dilation or botulinum toxin injec-
tion of the lower esophageal sphincter. However, the
effects of these therapies are usually temporary, may
render subsequent myotomy more technically difficult
and may result in a higher rate of mucosal perforation.®

OPERATIVE TREATMENT

Laparoscopic Heller myotomy is usually recommended
for patients with documented idiopathic esophageal acha-
lasia who are young in age, have symptoms unresponsi-
ve to endoscopic therapy, or who develop complicatio-
ns. The few absolute contraindications to laparoscopic
Heller myotomy include a patient’s inability to tolerate
general anesthesia or the presence of an uncorrectable
coagulopathy. A number of other conditions make lapa-
roscopic Heller myotomy more difficult and should be
considered relative contraindications. Prior upper abdo-
minal surgery (especially fundoplication, vagotomy, or
gastrectomy) with secondary scarring and adhesion for-
mation may distort anatomy and render the dissection
more difficult.

Preoperative preparation

A patient of suitable anesthetic risk is admitted the
day of surgery after an overnight fast. The bladder is
emptied by voiding immediately preoperatively. In the
operating room, the patient is placed in a modified litho-
tomy position on a bean bag cushion (Figure 2). After
induction of general anesthesia, the stomach is decom-
pressed with an orogastric tube. The arms are tucked
and protected at the sides. Pneumatic compression stoc-
kings are placed on the lower extremities for deep ve-
nous thrombosis prophylaxis. The legs are abducted and
supported on cushioned spreader bars.

Operation room and patient setup
The operating room personnel and equipment are

arranged with the surgeon between the patient’s legs,
the assistant surgeon on the patient’s right, and the ca-

Anesthesia

* Video * Video

* Camera Beanbag e Irrigation

« Insufflator * Suction

e Light source  Cautery
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Figure 2. Operating room layout.

mera holder to the left. Other surgeons prefer to work
from the patient’s side for the entire procedure or posi-
tion the assistant to the patient’s left. Video monitors
placed at either side of the head of the table can be viewed
easily by all members of the operating team. Irrigation,
suction, and electrocautery connections come off the head
of the table on the patient’s right side. Special instru-
ments include endoscopic Babcock graspers, hook cau-
tery, curved dissectors, clip applier, atraumatic liver re-
tractor, 5-mm needle holders and ultrasonic coagulating
shears.

Surgical technique

Port placement. Access to the abdominal cavity is
achieved by either a closed or open technique superior
to the umbilicus. A port is placed in the left mid-rectus
muscle approximately 12 cm below the xiphoid process.
The entire abdomen is explored with an angled laparos-
cope (usually 30-degree oblique) beginning at the area
deep to the insertion site. Four additional ports are pla-
ced under direct vision of the laparoscope. Ports are ty-
pically placed in the following locations to optimize vi-
sualization, tissue manipulation, and facilitate suturing
(Figure 3): right subcostal, 15 cm from the xiphoid pro-
cess; a point midway between the first two ports in the
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Figure 3. Port placement.

right mid-rectus region; in the left subcostal region 8 to
10 cm from the xiphoid; and in the right paramedian loca-
tion at the same horizontal level as the left subcostal tro-
car (usually 5 cm inferior to the xiphoid process). This
port arrangement allows access to the hiatus and permits
comfortable suturing by placing the optics between the
surgeon’s hands. The gastroesophageal junction is usua-
lly deep to the xiphoid, and from a point 15 cm distant,
only half of the laparoscopic instrument must be introdu-
ced to reach the hiatus. With excellent 5 mm equipment
and optics, we generally use only one 10-12 port, for the
surgeon’s right hand, to allow insertion of a SH needle.
Exposure. Positioning the patient in reverse Trende-
lenburg position uses gravity to displace the bowel and
stomach from the hiatus. The assistant introduces a self-
retaining liver retractor through the right subcostal port,
and a Babcock grasper is introduced through the right
mid-rectus port to pull the stomach and epiphrenic fat
pad inferiorly and to the left. The left triangular ligament
is not divided as it aids in retraction of the liver anteriorly.
Next, both crura and the anterior vagus nerve are identi-
fied after opening the phrenoesophageal ligament.
Dissection. If a hiatal hernia is present, it is redu-
ced into the abdominal cavity with gentle traction af-
ter cutting all adhesions to the hernia sac. The right
crus is retracted laterally, and the right side of the
esophagus is carefully dissected to visualize the aor-
toesophageal groove and posterior vagus nerve. On

the other side of the esophagus, the left crus is simi-
larly dissected from the esophagus and fundus to its po-
int of origin from the right crural leaflet. A “window” is
created between the crura and posterior esophageal wall
under direct vision using the angled laparoscope.

The fundus is then fully mobilized by dividing the
proximal gastrosplenic ligament. Beginning at a point
on the greater curve 8 to 10 cm distal to the esophageal
junction, the short gastric vessels are placed on traction
and a window is created into the lesser sac. The short
gastric vessels are then divided by serial application of
the ultrasonic coagulating shears or by clipping and di-
viding them. To fully mobilize the proximal stomach,
all posterior retroperitoneal adhesions to the fundus are
divided.

Esophagomyotomy. A long myotomy is performed
extending up the anterior midline of the esophagus and
distal stomach. This is performed by a combination of
hook cautery, blunt dissection, and suction dissection
(Figure 4). The longitudinal and circular muscles of the
distal esophagus are initially divided until the submuco-
sal plane is reached. This dissection is extended 6-7 cm
proximally on the esophagus and 1-2 cm distally on the
gastric wall.

Partial fundoplication. Postoperative gastroesopha-
geal reflux (GERD) following cardiomyotomy is belie-
ved to be reduced with the addition of a partial fundopli-
cations (anterior or posterior). The frequent occurrence
of post-myotomy reflux demonstrated by postoperative
pH testing is concerning with reports supporting the need
for anti-reflux protection following extensive dissection
of the esophageal hiatus or myotomy.”® Following a
myotomy, a partial rather than total fundoplication is
generally recommended. Despite concerns for long-term
durability and recurrent reflux, partial fundoplications
are used to prevent symptoms of hyper-continence oc-
casionally associated with Nissen fundoplications. Cu-
rrently, surgeon preference dictates the choice of partial
fundoplication. Potential benefits of the different appro-
aches are theoretical. The most common partial fundo-
plication performed laparoscopically for patients with
GERD is the modified “Toupet’ procedure which invol-
ves a posterior 270-degree wrap (Figure 5).°'" When
performed following myotomy, it is hypothesized that
the myotomy is held open and a better reflux valve is
created as the fundus fills with gastric fluid. The Dor
fundoplication, a 180 to 200-degree anterior wrap, has
been shown to be a successful alternative in a number of
studies.'” In addition to providing protection following
inadvertent perforation during myotomy, the Dor fun-
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Figure 4. Long myotomy along the anterior, midline of the esophagus
(from reference #9, with permission).

doplication requires no posterior esophageal dissection,
perhaps decreasing postoperative GERD.

The prevalence of GERD after laparoscopic myotomy
and partial fundoplication has been assessed by various
groups; however, there is no consensus on the best fun-
doplication to use for minimizing post-myotomy reflux.

We currently advocate performing a Toupet fundo-
plication, unless a mucosal perforation occurs. After
mobilizing the fundus, a Babcock clamp is passed right
to left in front of both crura and behind the esophagus.
The Babcock clamp grasps the fundus near the insertion
of the short gastric vessels and pulls the fundus left to
right around the esophagus. The hiatal defect is closed
loosely with several interrupted 0-Ethibond sutures.
Retroesophageal exposure of the crura is gained either
by using the mobilized fundus to retract the esophagus
anteriorly and to the left, or by placing a Penrose drain
around the distal esophagus for retraction. The posterior
fundoplication is created after the leading edge of the
fundus is pulled posterior and to the right of the esopha-
gus. The fundus is sutured to the left crus and to the
right side of the cut edge of the myotomy. The anterior
fundus is sutured to the left side of the cut edge of the
myotomy. The 270-degree fundoplication is secured to
the right crus with separate gastro-crural sutures. The
surgeon should take generous tissue bites and oppose

the gastric wall to the cut edge of the myotomy and crus
without strangulating tissue. Ideally, the wrap should be
2-3 cm in length.

POSTOPERATIVE CARE

Pneumatic compression stockings are left in place until
the patient is awake and ambulating. For the first 24 hours
after surgery, patients are given intermittent intravenous
ondansetron and ketorolac. Nasogastric tubes are not
used. Injectable and/or oral narcotics are administered
as needed for pain control. A hypaque swallow study is
performed on postoperative day one to rule out leak or
anatomic abnormalities. The patient is then advanced to
a mechanical soft diet as tolerated for 2-3 weeks while
esophageal edema resolves. Most patients are dischar-
ged the day after operation.

COMPLICATIONS

Laparoscopic Heller myotomy and fundoplication is a
safe operation when performed by an experienced sur-
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Figure 5. Partial posterior fundoplication with fundus secured to
cut edges of myotomy (from reference #9, with permission).
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geon. Although rare, intraoperative complications include
gastric or esophageal perforation, liver or splenic injury,
short gastric vessel bleeding, and pneumothorax. Direc-
tly grasping the esophagus with any instrument should
be avoided, due to the risk of esophageal perforation. If
a small intraoperative full thickness injury to the eso-
phagus is encountered following myotomy, we recom-
mend primary closure of the mucosa with absorbable
suture and coverage with a Dor fundoplication. Since
unrecognized perforation of the esophagus is potentia-
lly life threatening, this complication should be suspec-
ted in any postoperative patient who manifests severe
chest pain or signs of infection (fever, pain, tenderness,
leukocytosis).

Bleeding from the liver or spleen usually results
from retractor or instrument trauma. These injuries
are usually recognized at the time of surgery and can
be managed with simple pressure or electrocautery.
Pleural injuries can also occur during a difficult dis-
section; however, intervention (tube thoracostomy) is
rarely necessary, due to the rapid reabsorption of CO.,.
If a pleural tear occurs and leads to hypotension or
increased airway pressure, desufflating the abdomen
and then reinsufflating with a lower pressure limit (e.g.
10 mmHg) usually resolves the problem.

OUTCOMES

The laparoscopic approach results in reduced morbidity
and shorter hospitalization when compared to the open

myotomy performed by either laparotomy or thoraco-
tomy." Laparoscopic Heller myotomy is also associated
with decreased operative times, decreased rate of con-
version to open procedure, and shorter hospital stay when
compared with the thoracoscopic approach.' In addi-
tion, various studies with short to intermediate term fo-
llow-up have confirmed that laparoscopic cardiomyo-
tomy results in a marked improvement in symptoms and
a high success rate (Table 2).'>*" However, long-term
outcome of these patients undergoing laparoscopic pro-
cedures is still unclear.

Between 1996 and 2002, 84 patients at Washington
University School of Medicine underwent laparosco-
pic Heller myotomy and partial fundoplication (78 Tou-
pets: 6 Dors) for the treatment of achalasia. Following
laparoscopic Heller myotomy and fundoplication, pa-
tients had minimal postoperative pain, short hospitali-
zation, and fast recovery. Operative time ranged from
2 to 3 hours, with a mean of 2.5 hours. Patients were
usually discharged within 24 to 48 hours and returned
to work and/or full activity within two weeks of sur-
gery. Mucosal perforation (esophageal/gastric) occu-
rred in 3 patients and was repaired with primary closu-
re. During follow-up, 3 patients required postoperative
endoscopic dilation and one required reoperation due
to adhesions causing angulation of the gastroesopha-
geal junction. Laparoscopic Heller myotomy provided
marked reduction in dysphagia, with minimal com-
plaints of regurgitation, heartburn and chest pain at a
mean follow-up of 2 years.

TABLE 2
Symptom
Reference Number of patients Antireflux procedure improvement®*/success rate (%) Follow-up (yr) Mean
Hunter? 40 yes 90 1.0
Zaninotto'? 100 yes 92 2.0
Rosati' 61 yes 98 1.8
Ancona'¢ 17 yes 100 0.7
Esposito!’ 8 yes 100 0.9
Raiser'® 29 yes 90 1.2
Morino" 18 yes 100 0.7
Anselmino® 43 yes 95 1.0
Delgado?! 12 yes 83 0.3
Slim* 8 yes 100 1.0
Bonovina® 33 yes 97 1.0
Robertson? 9 no 88 1.1
Swanstrom® 12 yes 100 1.3
Patti®® 133 yes 93 1.9
Sharp? 100 no 93 0.9

*Good/excellent
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