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SUMMARY. Esophageal achalasia is a primary esophageal motility disorder characterized by lack of peristalsis
and a lower esophageal sphincter that fails to relax appropriately in response to swallowing. This article summa-
rizes the most salient issues in the diagnosis and management of achalasia as discussed in a symposium that took
place in Kagoshima, Japan, in September 2010 under the auspices of the International Society for Diseases of the
Esophagus.
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INTRODUCTION

Esophageal achalasia is a primary esophageal motil-
ity disorder characterized by lack of peristalsis
and a lower esophageal sphincter (LES) that fails
to relax appropriately in response to swallowing.
The LES is hypertensive in less than 50% of patients.1

Herein, we summarize the most salient issues in
the diagnosis and management of achalasia, as
discussed in a symposium that took place in
Kagoshima, Japan, in September 2010 under the
auspices of the International Society for Diseases of
the Esophagus.

PATHOPHYSIOLOGY

Under normal conditions, swallowing results in a
well-coordinated peristaltic wave with relaxation of
the LES. It is now well established that enteric inhibi-
tory neurons located in the esophageal wall are
responsible for both the timing of the peristaltic con-
tractions and LES relaxation.2 In achalasia, however,
esophageal manometry reveals absence of peristalsis
and impaired swallow-induced LES relaxation. Simi-
larly, when LES muscle strips obtained during
surgery from patients with achalasia are mounted in
organ baths and electrically stimulated, no relax-
ations can be evoked. This strongly contrasts with
control tissues where electrical stimuli result in
frequency-dependent relaxations mediated by the
inhibitory neurotransmitter nitric oxide. To date, we
know that lack of relaxation in achalasia is due to the
loss of the enteric neurons3 but why the esophageal
enteric neurons gradually disappear in such patients
remains unclear. However, evidence is accumulating
that an autoimmune response targeted against these
neurons, most likely triggered by an infectious agent,
may be involved.4,5 This hypothesis fits with previous
studies showing that similar to autoimmune diseases,
the risk to develop achalasia is associated with
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a certain genetic background, rendering individ-
uals susceptible to develop an ‘abnormal’ immune
response to an infectious event. Genes that are asso-
ciated with MHC genes, in particular class II MHC
genes, are linked to autoimmunity. Several previous
reports have indicated a significant association of
HLA-DR and -DQ alleles with achalasia, and have
even shown that antineuronal antibodies were espe-
cially found in patients carrying the DQA1*0103 and
DQB1*0603 alleles.6 Recently, Facco et al.4 provided
evidence that after herpes simplex virus -1 (HSV-1)
infection, the virus or some virus-related antigens
persist in the neurons of the esophagus triggering a
persistent immune activation, consisting of infiltra-
tion of the ganglia with cytotoxic CD8+T cells and
circulating antineuronal antibodies. Interestingly,
when T cells were isolated from esophageal tissues
obtained during surgery, only T cells from achalasia
patients were activated, as demonstrated by prolifera-
tion and cytokine production, when they were incu-
bated with HSV-1. Clearly, these data need to be
confirmed but would suggest that an aberrant
response to a viral infection or to self-antigens trig-
gered by the infection leads to an immune response
against esophageal enteric neurons. The observation
that enteric ganglia are infiltrated by T cells in early
achalasia progressing to a total loss of neurons and
fibrosis further supports the autoimmune-mediated
disease hypothesis.

DIAGNOSIS

The diagnosis of achalasia is based on a careful
clinical history and the results of barium swallow,
endoscopy, and esophageal manometry.

Clinical

Among 145 patients with untreated achalasia, dys-
phagia was present in 94% of patients, regurgitation
in 76%, heartburn in 52%, and chest pain in 41%.7

Weight loss was reported by 35% of patients. The
average body mass index was 25 (range, 15–41).
Symptoms alone do not distinguish achalasia from
gastroesophageal reflux disease (GERD). In one
study, 65 of the 145 patients (45%) had been initially
treated by acid-reducing medications on the assump-
tion that GERD was the cause of their symptoms.7

Barium swallow

Barium swallow in achalasia usually shows narrowing
at the level of the gastroesophageal junction (‘bird
beak’) due to the functional obstruction caused by the
nonrelaxing LES, and associated variable degrees of
esophageal dilation (Fig. 1).8 Compared to esoph-
ageal manometry, the diagnostic sensitivity of barium

swallow is 60%; in the remaining 40%, the study is
either considered normal, suggestive of GERD, non-
specific esophageal motility disorder, or peptic stric-
ture. Barium swallow is of key importance in defining
the morphology of the esophagus (diameter and axis)
and associated conditions, such as epiphrenic diver-
ticulae or cancer. When seen later in the course of
achalasia, some patients may present with a dilated
and sigmoid-shaped esophagus (Fig. 2) that leads to
important preoperative technical considerations. In
other circumstances, the barium swallow shows asso-
ciated pathology, such as an epiphrenic diverticulum
(Fig. 3).9,10 In such instances, the distance of the diver-
ticular neck from the gastroesophageal junction and
the side of origin in the esophageal wall are important
in allowing adequate preoperative planning. Most
diverticula originate from the right side of the esopha-
gus and can be resected through a laparoscopic
approach that allows easy orientation of the stapler
for transection of the diverticular neck, and the per-
formance of a myotomy and partial fundoplication.11

Endoscopy

Although endoscopy may suggest the presence of
achalasia, it is diagnostic only in 50% of patients.7 It
may identify esophageal dilation, atony, chaotic spas-
ticity of the esophageal body, food or fluid retention,

Fig. 1 Barium swallow showing narrowing at the level of the
gastroesophageal junction (bird’s beak appearance) with fluid
level in the distal esophagus resulting from stasis.
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or resistance to the passage of the endoscope into
the stomach; esophageal candidiasis is often seen
(Fig. 4). The main reason to perform endoscopy is to
exclude the presence of other pathology, such as

cancer. Patients with achalasia have an increased risk
of developing stasis-related squamous cell cancer; if
they have undergone previous treatment that has
allowed abnormal reflux to occur, they are mostly at
risk for adenocarcinoma. In addition, it is important
to exclude pseudoachalasia (or secondary achalasia),
often caused by a neoplasm of the gastroesophageal
junction that leads to dysphagia not necessarily only
by luminal obstruction.12,13 The clinical presentation
can be identical to that of idiopathic achalasia,
often resulting in a substantial delay in diagnosis
and treatment. This syndrome should be suspected
in elderly patients who have had a significant weight
loss but a short duration of symptoms. When the
clinical presentation suggests a malignancy that
cannot be identified by routine evaluation, an endo-
scopic ultrasound and a fine cut CT scan should be
performed.

High-resolution manometry

High-resolution manometry (HRM), capable of
monitoring pressure from the pharynx to the
stomach together with esophageal pressure topogra-
phy (EPT) plotting represents an unquestionable
evolution in the diagnosis and management of
achalasia.14,15 The algorithm begins with a stepwise
algorithm that analyzes each swallow for the mor-
phology of the esophagogastric junction (EGJ), the
extent of EGJ relaxation, the contractile front veloc-
ity of peristalsis, the vigor of the peristaltic contrac-
tion, and abnormalities of intrabolus pressure. The
resultant classification objectifies the identification of
three unique subtypes of achalasia. Additionally, it
also provides enhanced detail in the description of
EGJ obstruction and thus, may be helpful in defin-
ing achalasia variants. Figure 5 depicts the typical
high-resolution esophageal pressure topography of
both sphincters and the intervening esophageal body
during a normal swallow; the relative timing of
sphincter relaxation and segmental contraction as
well as the position of the transition zone are all
readily demonstrated.

The diagnosis of achalasia is focused primarily on
defining patients based on the presence of EGJ
outflow obstruction while the subtypes are deter-
mined by the contractile and pressurization pattern.
The prerequisite pattern should lack ordered propa-
gating peristalsis (aperistalsis) and can range from
complete failure of peristalsis to spastic contractions.
However, it is possible that some variant patients
may have intact or partially retained propagating
contractile activity and these variants could poten-
tially be an achalasia motor disorder in evolution or a
pseudoachalasia/EGJ obstruction related to a sec-
ondary cause that would require further evaluation to
rule out mechanical obstruction (Fig. 6).16 The pres-
surization pattern is also an important qualifier as

Fig. 2 Barium swallow showing a dilated and sigmoid-shaped
esophagus. Filling defects within the contours of the esophageal
body suggest stasis of food and secretions.

Fig. 3 Barium swallow revealing an epiphrenic diverticulum
proximal to narrowing at the level of the gastroesophageal
junction suggestive of achalasia.
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this metric will signify the level of esophageal dilation
and the pressure target for EGJ disruption for flow to
occur. Combining these parameters allows for a
mechanistically driven classification with a focus on
predicting clinical outcome.17

The diagnosis of achalasia requires both aperis-
talsis and impaired deglutitive EGJ relaxation. In
its most obvious form this occurs in the setting of
esophageal dilatation with negligible pressurization
within the esophagus (Fig. 7a). However, despite
there being no peristalsis, there can still be substantial
pressurization within the esophagus. In fact, a very
common pattern encountered is achalasia with
esophageal compression and pan-esophageal pressur-

ization (Fig. 7b). The other, less common pattern
is of spastic achalasia in which there is a spastic
contraction within the distal esophageal segment
(Fig. 7c). In a series of 99 consecutive patients with
newly diagnosed achalasia, 21 had the pattern in
Figure 7a, 49 the pattern of Figure 7b, and 29 the
pattern of 7c.16 Logistic regression analysis found
pan-esophageal pressurization (Fig. 7b) to be a pre-
dictor of positive treatment response while spastic
achalasia (Fig. 7c) and pretreatment esophageal
dilatation were predictive of negative treatment
response. Adopting these subclassifications will likely
strengthen future prospective studies of achalasia
management.17,18

Fig. 4 (Top panel): Fluid level in the esophageal lumen in two patients with esophageal achalasia. The amount of fluid can be subtle
(left panel) or marked (right panel) and at times mixed with food particles. Esophageal retention may cause recurrent clinically overt or
silent aspiration, leading to pneumonia or chronic pulmonary fibrosis. (Bottom panel): Candida esophagitis complicating esophageal
achalasia and causing worsening dysphagia and odynophagia (left). Characteristic ‘bird’s beak’ appearance of the gastroesophageal
junction in another patient with achalasia; passing the endoscope through led to a ‘popping’ sensation (right panel).
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ENDOSCOPIC THERAPIES FOR ACHALASIA

Pneumatic dilation

Pneumatic dilation (PD) weakens the LES by bluntly
tearing its fibers. It is currently performed using a

Rigiflex balloon (Boston Scientific Corp, Boston,
MA, USA), passed over a guidewire, filled with
radiographic contrast and positioned using fluoros-
copy to straddle the LES. There are three commer-
cially available balloons with different diameters (3.0,

Fig. 5 Typical swallow pressure topography spanning from the pharynx (locations 0–2 cm) to stomach (locations 29–35 cm) of a
normal subject with normal peristalsis and normal EGJ relaxation. The transition zone, demarcating the end of the proximal
esophageal segment (striated muscle) and the beginning of the distal esophageal segment (smooth muscle), is readily identified as a
pressure minimum. Note that the distal segment, in fact, has three subsegments within it, each with an identifiable pressure peak. The
most distal subsegment, the LES, contracts at the termination of peristalsis and then descends back to the level of the CD as the period
of swallow-related esophageal shortening ends. The onset of the deglutitive relaxation window is at the onset of upper sphincter
relaxation. The characteristics of the distal esophageal contractions are defined by the isobaric contour tool, set at 20 mmHg
(highlighted with arrows). The isobaric contour can then be utilized to measure the contractile front velocity (CFV) and identify breaks
in the contractile wave front. The CFV is the slope of the line connecting points (orange circles) on the 30 mm Hg isobaric contour at
the proximal margin and the distal margin of the smooth muscle esophagus.

Fig. 6 Diagnostic algorithm for achalasia subtypes and variant definition. Patients defined as having a functional obstruction based on
the presence of some degree of preserved propagating peristalsis will require further workup to rule out mechanical obstruction.

International consensus on esophageal achalasia 341

© 2011 Copyright the Authors
Journal compilation © 2011, Wiley Periodicals, Inc. and the International Society for Diseases of the Esophagus



3.5, and 4.0 cm). Typically the graded approach is
used, one dilation per session, starting with the
smallest balloon; if symptoms persist, the procedure
can be repeated with incrementally larger balloons.19

A gastrograffin esophagogram is usually performed
shortly postprocedure to rule out perforation that
occurs at a rate of 3–5% (range 0–20%) and carries a
favorable outcome if detected early. Some perfora-
tions can be managed nonoperatively, but free perfo-
ration needs urgent laparotomy or thoracotomy.
Patients are referred to surgery if three consecutive
dilations do not provide symptom resolution. PD
provides long-term relief of dysphagia in 65–89% of
cases but has little effect on chest pain that is present
in 40–60% of patients.20 The likelihood of GERD
after PD is 2–4%. Reliable predictors of response
to PD are a post-dilation decrease in lower esoph-
ageal sphincter pressure (LESP) to <10 mmHg, age >
40 years and female gender.21–23 Symptom duration,
initial LESP, nuclear emptying scan, size of the
balloon dilators and post-dilation barium swallow
are not reliable in predicting the clinical response.
When PD is performed after myotomy, it has only a
50% response but no higher risk for complications.
PD after BoTox injection is safe and feasible but
there is no added benefit to combination therapy of
BoTox injection before pneumatic dilation.24

In a long-term study of 77 patients, 69 achieved
stable remission and were followed for 5.6 years; six
patients had myotomy and two perforated. Twelve
patients relapsed after 2.6 years and 9 of them had
1–2 PD. Six-year remission rates were 82% after first
PD and 96% after all PD. Continuous proton-pump
inhibitor (PPI) was clinically needed in 16%, esoph-
agitis in 7%, and pathological reflux by pH was seen
in 28%. The effects of PD on esophageal motility and
diameter were maintained.25 Overall, retrospective
studies on PD show good to excellent response in

70% of patients while prospective studies show that
50% of patients relapse over 5 years, requiring at least
one additional dilation, or surgery. Patients who stay
well in the first 5 years are likely to continue to do
well; in contrast, nonresponders to a single pneumatic
dilation, particularly younger patients, should be
offered early surgery.

A randomized controlled trial of endoscopic pneu-
modilation and laparoscopic Heller myotomy
(LHM) has been recently reported. In this multi-
center trial, 204 newly diagnosed achalasia patients
(117 males; ages 19–74 mean 46) were randomized to
either PD (n = 94; using Rigiflex balloon, 30 and
35 mm) or LHM (+ Dor antireflux procedure) (n =
106). Patients were re-evaluated at 1, 3, 6, 12 months
after treatment, followed by a yearly visit; treatment
was considered unsuccessful if their Eckardt score
was >3. The authors concluded that after 2 years, PD
and LHM have a comparable success rate of 92–87%,
lower esophageal sphincter pressure is higher in PD
after 1 year, and that either approach can be pro-
posed as initial treatment. Further follow-up will be
required to evaluate long-term outcome.26

Botulinum toxin (BoTox) injection

Figure 8 shows three different applications of BoTox,
a potent inhibitor of acetylcholine release from nerve
endings, in patients with achalasia: intra-sphincteric,
at the level of LES, in the esophageal body (for vig-
orous achalasia) and intra-pyloric, for achalasia-
associated gastroparesis. The only one that has been
formally studied, endoscopic intra-sphincteric injec-
tion of BoTox, carries an initial clinical response of
90%, a 32% response at 12 months, and a 3%
response at 2 years.27 Its efficacy decreases with repeat
injections, possibly as a result of antibody formation.
Because of its safety, BoTox injection is a good

Fig. 7 Achalasia subtypes are distinguished by three distinct manometric patterns of esophageal body contractility. In classic achalasia
(left panel a), there is no significant pressurization within the body of the esophagus and impaired EGJ relaxation (IRP of 42 mmHg in
this example). Middle panel b represents a swallow from a patient the ‘achalasia with compression’ subtype exhibiting rapidly
pan-esophageal pressurization. Right panel c illustrates a pressure topography plot typical of spastic achalasia. Although this swallow is
also associated with rapidly propagated pressurization, the pressurization is attributable to an abnormal lumen obliterating contraction.
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option for elderly patients with comorbidities but it
carries an increase in risk of subsequent myotomy,
due to fibrosis at the injection sites. The BoTox injec-
tion technique is shown in Figure 9. In a randomized
controlled comparison of myotomy to BoTox injec-
tion, 88% of myotomy patients were symptom-free at
2 years in contrast to only 34% of the BoTox-treated
patients.28 Prior BoTox or PD may have significant
impact on the outcomes of subsequent myotomy with
twice the number of complications, dysphagia, and
failure rates seen.

Per oral endoscopic myotomy

Per oral endoscopic myotomy is a new endoscopic
procedure for the treatment of achalasia. In a series
of 20 consecutive cases (four with sigmoid esopha-

gus), a submucosal tunnel was made, followed by a
circular myotomy, 7 cm in the distal esophagus
and 2 cm into the cardia, without complications.
Although symptom reduction or elimination was
reported in all cases and mean LESP decreased from
52.5 mmHg to 19.8 mmHg, the follow-up has been
short (months).29

Other

Several other endoscopic therapies may be used in
patients with achalasia, depending on their clinical
condition and are shown in (Fig. 10).

In summary, several endoscopic procedures are
available to patients with achalasia, depending on
the indication. PD and BoTox are similar in im-
proving symptoms over 1–2 years, although most
patients treated with BoTox will require additional
treatment. Myotomy is more likely to lead to long-
term symptom control than PD or BoTox, but at the
cost of GERD.

SURGICAL THERAPY

To some extent, endoscopic balloon dilation and
Heller myotomy of the lower esophagus have always
been alternative therapies in the treatment of acha-
lasia. Nevertheless, the introduction of laparoscopic
surgery has led to a swing toward the surgical treat-
ment for this condition.30 Surgery has the advantage
of a more precise disruption of the lower esophageal

Fig. 8 Three potential applications of BoTox in esophageal
achalasia, at the level of the LES (primary therapy), the length of
the distal two thirds of the esophageal body (for cases of spastic
achalasia) and the pylorus, whenever associated gastroparesis is
present.

Fig. 9 Endoscopic appearance of the gastroesophageal junction in esophageal achalasia using a cap mounted on the tip of the
endoscope. The cap facilitates the assessment of the tight junction in achalasia (left panel) and the use of 100 IU of BoTox in 4 cc of
saline in the four quadrants (right panel). This 68-year-old man with paraneoplastic pseudoachalasia noted improved swallowing within
48 h of the injection.
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musculature and probably a more prolonged relief
of dysphagia, but the disadvantage of requiring
general anesthesia (Figs. 11 and 12). Randomized
studies of the two procedures have tended to favor
the surgical treatment also, although the largest
trial mounted to date at very early follow-up sug-
gests there is not a lot to choose between the two
therapies.24

The principle underlying the lower esophageal
myotomy is for all the muscle fibers of the lower
esophageal sphincter to be divided, therefore dimin-
ishing the resistance to esophageal outflow and allow
food to pass through into the stomach under gravity.
Although regarded as one of the more challenging
laparoscopic esophagogastric operations, with appro-
priate mentoring the learning curve for the procedure
is probably in the range of 10–20 operations.31 A

majority of surgeons today add some form of antire-
flux procedure (vide infra) to prevent the reflux that
might be expected to occur after destroying the lower
esophageal sphincter.

The major difference of opinion among surgeons
today is in two areas: (i) the length of the myotomy.
There are no very scientifically hard data on how
long the myotomy should be. Observational studies
have led to the conclusion that the myotomy should
extend 4 or 5 cm onto the esophagus and 2 to 3 cm
onto the stomach, and this length is probably utilized
by most surgeons today.32 Some surgeons use intra-
operative endoscopic monitoring to determine the
length of the myotomy, terminating the division of
muscle when the lower esophagus has been rendered
patulous. Using endoscopy like this means that the
myotomy is usually shorter, extending about 4 cm
onto the esophagus and for 1 cm or less onto the
gastric wall.33 (ii) The addition of an antireflux pro-
cedure. There are now several randomized controlled
trials showing that the addition of an antireflux pro-
cedure to a myotomy substantially diminishes the
amount of pathological reflux that occurs following
the procedure34,35 (Fig. 12). The clinical importance
of this reflux has not been certainly determined, par-
ticularly since it can usually be successfully treated
with PPI. Nevertheless, the majority of surgeons
today advocate the use of an antireflux procedure,
usually either an anterior (Dor) or posterior partial
fundoplication. The higher incidence of dysphagia
after a 360° fundoplication compared to a partial
fundoplication in achalasia36,37 has led to the steady
decline of the former being performed following a
myotomy.

There are several reports on the long-term out-
comes of the treatment of achalasia with a laparo-
scopic myotomy combined with an antireflux
procedure.38–40 One study of 155 patients followed for
a minimum of 5 years showed that about a quarter of

Fig. 10 Other endoscopic therapies that may be applied in select patients with achalasia, particularly in therapeutic failures.

Fig. 11 Final view of the completed myotomy; only the anterior
surface of the esophagus has been exposed and the myotomy is
extended 2 cm into the gastric wall, where submucosal vessels are
evident.
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the patients still experience difficulty in swallowing
on a daily basis and another quarter have problems
on a weekly basis.40 In spite of this, 90% of the
patients rated their procedure as successful. These
findings undoubtedly reflect the fact that surgery
does not alter the adynamic nature of the achalasic
esophagus. Similarly, other studies show good results
with the maintenance of patient satisfaction above
80% at 5 years and beyond.

In summary, despite the variations as to the
length of the myotomy and the addition or not of
an antireflux procedure, good overall long-term
results suggest that these operative variations are
not too important. The different types of achalasia
that are now detected using HRM may lead to
further fine tuning of surgery, but this remains to be
demonstrated.

MANAGEMENT OF ‘END-STAGE’
ACHALASIA

The current therapies for esophageal achalasia
achieve good results in the majority of patients: sur-
gical myotomy, if performed when the esophagus
shows a straight axis, results in a 90–95% early
success rate, while pneumatic dilation improves
symptoms and esophageal emptying in 70% of
patients. However, over time, these success rates
decrease: 10–15% of treated patients will undergo
progressive deterioration of their esophageal func-
tion41,42 and up to 5% may eventually end up with
an ‘end-stage’ achalasia requiring esophagectomy.
The achalasic esophagus should be considered at
an ‘end stage’ when massive dilation and retention
have occurred despite an appropriate initial treat-

ment.43 Incomplete esophageal emptying with muc-
osal damage from unresponsive reflux disease or
despite multiple attempts of treatment are also part of
the ‘end stage’ definition.44 Stasis of luminal contents
induces diffuse squamous hyperplasia with papillo-
matosis, basal cell hyperplasia, an increased number
of intraepithelial lymphocytes,45 and extensive basal
and supra-basilar cell p53 immunoreactivity.46

Despite a consensus on the need for esophagec-
tomy in end-stage achalasia, most surgeons empha-
size that a modified Heller myotomy should be
attempted initially, even in patients with a dilated and
sigmoid-shaped esophagus, reserving esophagectomy
for the failures47 (Fig. 13). More recently, Peters,48

reporting the experience of the University of South-
ern California, proposes the following indications for
esophageal resection: (i) massive esophageal dilation
with failed previous myotomy; (ii) multiple previous
operations; and (iii) reflux complications. In the last
case, however, the need for a more radical treatment
as an esophagectomy has to be weighted against long-
term acid suppression using PPI and H2 receptor
antagonists. When the esophagus has been rendered
unusable either by natural disease evolution or from
complications of therapy, resection may become nec-
essary. However, the ideal method of reconstruction
has not been yet established.

Gastric interposition after esophagectomy has the
advantage of a single anastomosis when not counting
or adding a pyloroplasty and has good to excellent
results in 70–81% of patients but significant morbid-
ity.49 The vascular supply to the proximal stomach is
rarely perfect contributing to anastomotic complica-
tions at the neck, while reflux-related mucosal damage
is virtually always present on the esophageal remnant,
making this reconstruction an ideal clinical model for

Fig. 12 The operation is complete after constructing a partial fundoplication; in general, the Dor anterior hemi-fundoplication is
preferred. Two rows of stitches suture the anterior part of the fundus to the left and right muscular edges of the myotomy.
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reflux.50 This is particularly evident if a distal (partial)
esophagectomy and esophagogastrostomy are per-
formed and the reconstruction is on an achalasic
esophagus that typically cannot regain function.
Antrectomy and a Roux-en-Y reconstruction may
offer a solution, but there is little objective informa-
tion on the functional response after this operation in
achalasia patients. If the Roux-en-Y is added prima-
rily to a gastric interposition with a reconstruction
high in the chest or in the neck, the operative complex-
ity might be compared to that of a long limb colon
interposition.51 Adding antrectomy and bile diversion
to an already performed gastric interposition has its
own complexity although the endoscopic results on
the esophageal remnant are excellent.51

Esophagectomy followed by colon interposition is
more complex because of the vascular anatomy of the
transplant and because of the three anastomoses
required. Once again, objective functional assess-
ment, endoscopic, as well as histologic evaluation of
the transplant over time will be still needed. A short
colon interposition may represent a good choice for
the achalasia patients; the achalasic esophagus as well
as the transplanted colon need close follow-up,
however, for their respective long-term results and
evolution of complications. Jeyasingham reported in
1999 the Bristol series with 365 colon interpositions.

Sixty-nine of these reconstructions were long, while
296 were short interpositions between the subaortic
esophagus and the posterior stomach.52 For the long
ones, ischemia at the distal extremity of the trans-
plant is perceived as a risk for fistula and stricture
formation at the cervical anastomosis while redun-
dancy at the supraaortic, supradiaphragmatic, and
subdiaphragmatic levels become responsible for func-
tional and mechanical dysfunction that may require
reintervention.53 The short segment colonic trans-
plant is an iso-peristaltic colon replacement based on
either the middle colic or the left colic arterial supply
and is generally perceived as an excellent operation,
with minimal and mostly preventable morbidity.

Jejunal interposition (Merendino’s technique)54

was initially reported to give satisfactory results, but
mostly in patients with idiopathic reflux strictures. In
achalasia patients, its results are comparable with
that of colon interposition. The vascular supply,
however, is less reliable and limits the reconstruction
to the distal esophagus, unless microvascular revas-
cularization is added.
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