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Abstract

Thanks to the development of minimally invasive sur-
gery, the last 20 years have witnessed a change in the
treatment algorithm of benign esophageal disorders.
Today a laparoscopic operation is the treatment of
choice for esophageal achalasia and for most patients
with gastroesophageal reflux disease. Because the
pathogenesis of achalasia is unknown, treatment is
palliative and aims to improve esophageal emptying
by decreasing the functional obstruction at the level
of the gastro-esophageal junction. The refinement of
minimally invasive techniques accompanied by large,
multiple randomized control trials with long-term out-
come has allowed the laparoscopic Heller myotomy
and partial fundoplication to become the treatment
of choice for achalasia compared to endoscopic pro-
cedures, including endoscopic botulinum toxin injec-
tion and pneumatic dilatation. Patients with suspected
gastroesophageal reflux need to undergo a thorough
preoperative workup. After establishing diagnosis,
treatment for gastroesophageal reflux should be in-
dividualized to patient characteristics and a decision
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about an operation made jointly between surgeon and
patient. The indications for surgery have changed in
the last twenty years. In the past, surgery was often
considered for patients who did not respond well to
acid reducing medications. Today, the best candidate
for surgery is the patient who has excellent control of
symptoms with proton pump inhibitors. The minimally
invasive approach to antireflux surgery has allowed
surgeons to control reflux in a safe manner, with excel-
lent long term outcomes. Like achalasia and gastro-
esophageal reflux, the treatment of patients with para-
esophageal hernias has also seen a major evolution.
The laparoscopic approach has been shown to be safe,
and durable, with good relief of symptoms over the
long-term. The most significant controversy with lapa-
roscopic paraesophageal hernia repair is the optimal
crural repair. This manuscript reviews the evolution of
these techniques.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The last two decades have seen a shift in the treatment
algorithm of benign esophageal disorders, largely due to
the introduction and development of minimally invasive
surgery. In the early 1990s, it became clear that a mini-
mally invasive approach for esophageal achalasia, gastro-
esophageal reflux disease, and paraesophageal hernias,
provided outcomes comparable to those achieved by
open techniques but with less postoperative pain, shorter
hospital stay and earlier return to work!”.

The late 1990s and last 10 years saw the evolution of
the laparoscopic approach thanks to better instrumenta-
tion and expertise. As more of these procedures were
performed, more long-term data became available allow-
ing improved analysis of the technique and the outcome.
For example, in the early 1990s a left thoracoscopic
Heller myotomy was considered the surgical procedure
of choice for achalasia, yet now the standard of care is a
laparoscopic Heller myotomy with partial fundoplication
as this operation allows better relief of dysphagia and a
lower incidence of postoperative reflux*”, In a similar
fashion, both total fundoplication and partial fundoplica-
tion were initially considered equivalent for the treatment
of gastroesophageal reflux disease, however, long-term
follow-up indicates that a laparoscopic total fundoplica-
tion is supetior”. In addition, a laparoscopic approach to
paraesophageal hernias offers fewer complications and
shorter hospital stay than to the open approach”.

In this review, we focus on the impact of minimally in-
vasive surgery on the treatment of achalasia, gastroesopha-
geal reflux disease (GERD), and paraesophageal hernias.

ACHALASIA

Esophageal achalasia is a primary esophageal motility
disorder characterized by lack of esophageal peristalsis
and inability of the lower esophageal sphincter (LES)
to relax propetly in response to swallowing. The goal of
treatment is to relieve the functional obstruction caused
by the LES, therefore allowing emptying of food from
the esophagus into the stomach by gravity. The treat-
ment of this disease is based on a delicate balance be-
tween elimination of the functional obstruction caused
by the LES and the need to prevent gastroesophageal re-
flux into an aperistaltic esophagus, with risk of develop-
ing complications such as strictures, Barrett’s esophagus,

. [11-14]
and even adenocarcinoma .

Open era

In 1913, Heller first described the simultaneous perfor-
mance of two myotomies, on the anterior and postetior
sides of the esophagus, to treat patients with achalasia.
A decade later, Zaaijer would restrict the procedure to a
single anterior myotomy. For decades, Heller myotomy
was the standard treatment for esophageal achalasia. In
the 1970s and 1980s, pneumatic dilatation became the
primary form of treatment as it was believed that the
results were equivalent to those of a myotomy but this
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approach avoided the postoperative pain and the long
recovery time which followed surgery. Very few Heller
myotomies were performed during this era, and they
were mostly reserved for patients whose dysphagia did
not improve with balloon dilatation or whose esophagus
was perforated during a dilatation!"”,

During this era, the myotomy was performed by ei-
ther a left thoracotomy or a laparotomy. Ellis described
his results using a left transthoracic approach to perform
a Heller rnyotomym. His myotomy extended for only
5 mm onto the gastric wall, the rationale being that a
short myotomy relieved dysphagia but avoided reflux,
therefore obviating the need for a fundoplication. His
results showed relief of dysphagia in about 90% of
patients and symptomatic reflux in 5%, However,
when gastroesophageal reflux was objectively measured
postoperatively by manometry and pH monitoring, ab-
normal esophageal acid exposure was found in 29% of
patients"®. These findings underscored the importance
of objective measurement of reflux in achalasia patients.

A trans-abdominal approach was used mostly in
Europe and South America. Bonavina ez al'™ from Ttaly
reported the results of trans-abdominal Heller myotomy
and Dor fundoplication in 206 patients operated be-
tween 1976 and 1989. The operation yielded “excellent”
or “good” results in 94% of patients. Abnormal post-
operative gastroesophageal reflux, as measured by pH
monitoring, was present in 8.6% of patients only.

Minimally invasive era

A shift in the treatment algorithm of achalasia has slowly
occurred in the last decade due to the excellent outcome
of minimally invasive techniques. In 1992, we reported
our initial expetience with a thoracoscopic approach'”, fol-
lowing the technique first described by Shimi ez a/™™. Us-
ing the guidance provided by intraoperative endoscopy, we
performed a left thoracoscopic myotomy which extended
for only 5 mm onto the gastric wall. Like Ellis"?, the ratio-
nale for a shorter myotomy was to relieve dysphagia while
trying to avoid postoperative reflux. The hospital stay was
short, postoperative discomfort was minimal, and the re-
covery was fast". Long-term follow-up showed relief of
dysphagia in almost 90% of patients“gl.

Despite these good results, some shortcomings of
the thoracoscopic technique soon became apparent. This
approach required a double lumen tube for one lung ven-
tilation and a chest tube. In addition, the exposure of the
gastroesophageal junction was limited by the diaphragm.
Most striking though was that a thoracoscopic myotomy
was associated with reflux in up to 60% of patients when
studied by postoperative pH monitoringm. A significant
amount of postoperative reflux after thoracoscopic Heller
myotomy was also demonstrated by others™?!,

These limitations of the thoracoscopic approach were
the key reasons for the switch to a laparoscopic approach.

Is a fundoplication necessary?

A laparoscopic Heller myotomy alone is also associated
with a high incidence of postoperative reflux, with the
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risk of severe esophageal damage. In several retrospec-
tive studies, objective evidence of reflux was demon-
strated in about 60% of patients postoperatively[zz’zﬂ.

Subsequent randomized control trials confirmed this
observation and suggested that a fundoplication decreas-
es the incidence of this problem. In 2003, Falkenback ez
al®™ reported the results of a prospective and random-
ized trial comparing myotomy alone »s myotomy with
Nissen fundoplication. Using postoperative pH moni-
toring, they found abnormal reflux in 25% of patients
who had a myotomy and fundoplication as compared
to 100% of patients who had a myotomy alone. Twenty
percent of patients in the myotomy alone group subse-
quently developed Barrett’s esophagusm‘.

Another randomized trial compared Heller myotomy
alone »5 Heller myotomy and Dor fundoplication. Patho-
logic gastroesophageal reflux was demonstrated by pH
monitoring in 48% of patients after Heller myotomy
alone but in 9.5% only when a Dor fundoplication was
added™. Relief of dysphagia was similar in the 2 groups.
Both the total (Nissen) and partial (Dor) fundoplications
prevent reflux in the majority of patients. The above trials
provide Level 1 evidence that a fundoplication should be
performed at the time of a laparoscopic Heller myotomy.

Partial vs total fundoplication

In patients with gastroesophageal reflux, a laparoscopic
total fundoplication is the procedure of choice, even
when esophageal peristalsis is weak”, In contrast, be-
cause of the absence of peristalsis in achalasia, a total
fundoplication may cause too much resistance at the
level of the gastroesophageal junction, therefore imped-
ing the emptying of food from the esophagus into the
stomach. This can eventually cause persistent or recut-
rent dysphagia.

There have been long-term studies demonstrating
that postoperative dysphagia is initially significantly de-
creased after a Heller myotomy with a total fundoplica-
tion*****, Yet, most surgeons have abandoned the use
of a total fundoplication and switched to a partial fun-
doplication based on other long-term data showing that
dysphagia eventually recurs in most patients that have
a total fundoplication. For example, Duranceau e7 al™
initially reported excellent results with a Heller myotomy
and total fundoplication, as dysphagia improved in most
patients and there was no symptomatic reflux. Ten years
later, however, they noted that symptoms had recurred
in 82% of patients probably due to complete decompen-
sation during the follow-up periodm.

A prospective, randomized trial comparing long-term
results of laparoscopic Heller myotomy and Dor fundo-
plication #s laparoscopic Heller myotomy and floppy-Nis-
sen fundoplication for achalasia recently demonstrated
that there was a statistically significant difference in dys-
phagia rates (2.8% »s 15%, P < 0.0001). Although both
techniques achieved long-term reflux control, the recur-
rence rate of dysphagia was significantly higher among
patients who underwent a Nissen fundoplicationm]
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These data provide Level 1 evidence supporting the use
of a partial fundoplication with a Heller myotomy as the
preferred choice of fundoplication for achalasia.

Partial fundoplication: Anterior vs posterior

Currently, deciding between which partial fundoplication
is best, either a posterior (Toupet) or an anterior fundo-
plication (Dor) after Heller myotomy, is controversial.
Some groups favor a posterior fundoplication as it might
be more effective in preventing reflux and because it
might keep the edges of the myotomy separate%s’m’m.
One retrospective study demonstrated a lower rate of
recurrent dysphagia in the Toupet fundoplication group
compatred to the Dor fundoplication group (3% o5 17%)).
However, conclusions from this study are limited since
the comparison groups were not equivalent: the follow-
up period for the Dor fundoplication group was longer
and the length of the myotomy was longer in the Toupet
fundoplication groupm.

Our preference is for a Dor fundoplication because
it is simpler to perform, in that there is no need for a
posterior dissection. In addition, it adds the advantage
of covering the esophageal mucosa. It certainly is the
procedure of choice if there is any suspicion of injury
to the mucosa or if a perforation has occurred. Many
studies have demonstrated that a laparoscopic Heller my-
otomy with anterior fundoplication significantly relieves
the symptoms of achalasia in about 90%, while limiting
gastroesophageal reflux>>*7,

Recently presented at the Society of American Gas-
trointestinal and Endoscopic Surgeons annual meeting
in 2011 were the findings of a prospective, randomized,
and multicenter study comparing laparoscopic Heller
myotomy and Dor fundoplication and laparoscopic
Heller myotomy and Toupet fundoplication. Follow-up
monitoring by pH monitoring at six months showed no
statistical significance between a Dor fundoplication and
Toupet fundoplicationm]

The last two decades have witnessed a shift in the
treatment algorithm for esophageal achalasia. The refine-
ment of minimally invasive techniques accompanied by
large, multiple randomized control trials with long-term
outcome has allowed the laparoscopic Heller myotomy
and partial fundoplication to become the treatment of
choice for achalasia.

GERD

The pathophysiology of GERD is multifactorial and
complex. It is well established that the lower LES plays
a key role in the antireflux mechanism. This is evidence
that the striated muscles of the crus fail to exert its
synergistic action with the LES when a hiatal hernia is
present, thus, causing reflux™. In addition, esophageal
dysmotility can also play a crucial role: 40% to 50% of
patients with GERD have low amplitude of peristalsis
or an abnormal propagation of peristaltic waves™’. As a
consequence, acid clearance is impaired, potentially caus-
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ing more mucosal injury. Furthermore, it has been dem-
onstrated that a mixed reflux of both gastric and duo-
denal juices plays a role in the pathogenesis of GERD,
particularly in patients with Barrett’s esophagus. This has
a profound impact on treatment considering that pro-
ton pump inhibitors only control acid secretion and not
duodenal reflux". The pH of the refluxate is changed,
yet the underlying problem has not been addressed: the
competence of the lower esophageal sphincter. The lap-
aroscopic 360° fundoplication addresses this very issue,
which can block either type of refluxate.

Open era

Nissen'™” first described an antireflux procedure with a
360° wrap in 1956. Reflux symptoms improved, yet there
were problems with dysphagia and inability to belch.
Multiple modifications and different types of partial
fundoplications were then introduced over the years. In
1986, DeMeester ¢f al*” described several modifications
to operative technique that would prove to be valuable.
Increasing the bougie size seemed to reduce the inci-
dence of postoperative dysphagia. Similar results were
obtained by shortening the length of the fundoplication.
Finally, a more extensive mobilization of the fundus
increased the incidence of complete distal esophageal
sphincter relaxation.

Laparoscopic 360° fundoplication

The laparoscopic 360° fundoplication (total) was initially
described by Dallemagne ez a/* in 1991. Despite some
surgeons favored partial fundoplication in some settings,
it was shown that laparoscopic partial fundoplication was
not as effective in controlling reflux as a laparoscopic
total fundoplicationm.

A 360° fundoplication using minimally invasive
techniques is associated with a low morbidity, a short
hospital stay, and excellent outcomes ™", The operation
controls reflux by improving esophageal motility, both
in terms of LES competence and quality of esophageal
peristalsislg’m. Long-term studies have shown that fun-
doplication controls symptoms in 93% of patients after
5 years and 89% after 10 years'™. Postoperative dyspha-
gia has been described in approximately 8% of patients.
However, this usually resolves in most patients within a

. . )
few months and rarely requires any intervention".

Clarifying indications
The indications for surgery have changed in the last
twenty years. Surgery was often considered for patients
who did not respond well to acid reducing medications.
However, the paradigm has changed. Today, the best
candidate for surgery is the patient who has excellent
control of symptoms with proton pump inhibitors™.
We feel that lapatoscopic 360° fundoplication is in-
dicated in the following circumstances: (1) when heart-
burn and regurgitation are not completely controlled by
medicationst; (2) when it is thought that cough is induced
by reflux. For instance, Mainie e al™” demonstrated that
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patients resistant to proton pump inhibitors (PPIs) with
non-acid or acid reflux demonstrated by multichannel in-
traluminal impedance-pH monitoring and with a positive
symptom index, can be treated successfully by a laparo-
scopic 360° fundoplication); (3) poor patient compliance
with medical treatment; (4) cost of medical therapy is
prohibitive (most insurance companies in the United
States will pay for one PPI pill per day only, with many
patients prescribed more frequent dosing); (5) postmeno-
pausal women with osteoporosis. It has been shown that
PPIs and H2 blockers may increase the risk of hip and
femur fractures because of decreased calcium absorp-
P and (6) young and very symptomatic patients in
whom life-long medical treatment is not advisable.

tion

Finally, in a recently published meta-analysis of medi-
cal »s surgical management for GERD, Wileman ef al™
have shown that, in adults, laparoscopic fundoplication
is more effective than medical management for the treat-
ment of GERD in the short to medium term. Surgery,
however, carries some risks and its application should be
individualized as the decision to undergo fundoplication
should be based on patient and surgeon preference.

The minimally invasive approach to antireflux surgery
has allowed surgeons to control reflux in a safe manner
without troublesome side effects. Long term outcomes
are excellent and risk is minimal. Nonetheless, patients
with suspected reflux need to undergo a thorough preop-
erative evaluation. After establishing diagnosis, treatment
for gastroesophageal reflux should be individualized to
patient characteristics and a decision about an operation
made jointly between surgeon and patient.

PARAESOPHAGEAL HERNIA

Paraesophageal hernias are rare and only make up a small
fraction of hiatal hernias. Yet because of their associa-
tion with serious morbidity and potential mortality,
knowing how to treat these patients is essential.

Open era
Like achalasia and gastroesophageal reflux, the treatment
of patients with paraesophageal hernias has also seen a
major evolution. Thanks to the advent of minimally inva-
sive techniques, a laparoscopic repair has slowly replaced
an open approach zia a laparotomy or left thoracotomy.
In the 1980s, an open technique was standard of care
and was shown to be effective. Ellis ¢z 2/} demonstrated
an 88% benefit from an open paraesophageal hiatal her-
nia repair via laparotomy. Their technique commonly in-
cluded an antireflux procedure and a Stamm gastrotomy.
Average length of stay was 9.5 d and the complication
rate was 24%.

Minimally invasive era

The last two decades have seen the emergence of laparos-
copy for treatment of paraesophageal hernias. Though
it is a technically challenging operation, the laparoscopic
approach has been shown to be safe, durable, with good
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relief of symptoms over the long-term, decreased post-
operative pain, and a rapid return to normal activities.
The majority of patients also undergo an antireflux pro-
cedure as well®™, The basic principles of the operation
include excising the hernia sac, mobilizing the esophagus
extensively in the posterior mediastinum, closing the hia-
tus, and a fundoplication.

Current status

Despite popularization of the laparoscopic approach,
many controversies remain. The majority of surgeons
advocate complete excision of the hernia sac for several
reasons. A sac remnant could potentially act as a poten-
tial lead point for a recurrence or interfere with the cru-
ral repair or fundoplication. Others argue that removing
the sac can potentially cause injury to the mediastinum
and pleura and that it is not necessary. Aly e# al™ showed
that sac excision was not routinely performed and had
no significant effect on quality of life measures and po-
stop barium swallow radiographs.

The most significant controversy with laparoscopic
paraesophageal hernia repair though is recurrence rate.
In several large volume studies, hiatal hernia recurrence
rate is reported as high as 28%-44% for the laparoscopic
repairm”]. These rates are significantly higher than for
open repair. However, prior open series rarely measured
outcomes objectively as they routinely do now.

When repairing paraesophageal hernias, there can
be a significant amount of tension with a primary re-
pair, which ultimately may lead to recurrence. Due to
the significant use of synthetic mesh for tension free
repairs inguinal hernias, these were soon applied to para-
esophageal hernias repairs. One randomized control trial
showed a significant reduction in recurrence rates at the
one year follow-up periodm. However, there was a sig-
nificantly higher rate of dysphagia and potential for ero-
sion into the esophagus or stomach™"", Synthetic mesh
is rarely used now.

In 2006, Oelschlager ef al® published a multicenter,
prospective randomized trial assessing biologic prosthesis
for paraesophageal hernias as a buttress with a primary
repair. They used small intestinal submucosa (SIS), an
acellular xenograft consisting primarily of porcine col-
lagen. Their findings at six month follow up were prom-
ising. The primary outcome measure was a greater than
2 cm recurrent hernia on upper gastrointestinal (UGI)
series. At six months, patients who had the biologic pros-
thesis buttress repair had a 9% recurrence rate compared
to 24% in the group who had a primary repair alone of
the hiatus.

The long-term data from that study were recently
presented at the 2010 American College of Surgeons
Annual Clinical Congress. Unlike the short-term data,
there was no difference in recurrence in long-term fol-
low up. With a median follow-up of 58 mo, there was
no statistical difference in symptom control, quality of
life measures or UGI recurrence rates between the pri-
mary repair alone »s primary repair with a SIS buttress.
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They concluded that both types of repair gave long and
durable relief, but the benefit of reducing hiatal hernia
recurrence in the short term had diminished by the five
year mark!™, There have been new biologic mesh materi-
als and redesigning of existing materials that will need to
be studied in the future.

CONCLUSION

Despite controversies for laparoscopic paraesophageal
hernia repairs, there are clear advantages when compared
to open repair. Hospital stays are usually around two
days and much shorter than before, pain is improved,
and patients have less complications. More long-term
data will be needed to assess the optimal crural repair.
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