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Achalasia is a primary motility disorder of the esophagus, and while there are several treatment options, there is
no consensus regarding them. When therapeutic intervention for achalasia fails, a careful evaluation of the cause
of the persistent or recurrent symptoms using upper endoscopy, esophageal manometry, and contrast radiologic
studies is required to understand the cause of therapy failure and guide plans for subsequent treatment. Options
for reintervention are the same as for primary intervention and include pneumatic dilation, botulinum toxin injec-
tion, peroral endoscopic myotomy, or redo esophageal myotomy. When reintervention fails or if the esophagus is
not amenable to intervention and the disease is considered end-stage, esophagectomy is the last option to manage
recurrent achalasia.
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Introduction

Achalasia is an unusual disease with an incidence
reported at 1/100,000 worldwide.1 The disease is
characterized by the retention of food in the esopha-
gus owing to poor esophageal transit and emptying
with worsening dilation. Achalasia is a progressive
disease and treatment is aimed at relieving symp-
toms by improving esophageal emptying. The long-
term outcome data following intervention are very
important in deciding which treatment option is
optimal for a patient with achalasia. However, few
controlled studies on the long-term outcome data
following treatment are available, making it difficult
for the clinicians recommending treatment.1–3

Primary treatment options
The principle intervention options for achalasia
include endoscopically directed botulinum toxin
injections (BTIs), endoscopic pneumatic dilation

(PD), surgical esophageal myotomy, and, more
recently, peroral endoscopic myotomy (POEM).
Treatment selection is dependent on the individ-
ual patient’s disease and situation and the avail-
ability of providers comfortable with each of the
treatment options. Importantly, and relevant to
this discussion, are the causes of failure of the
primary intervention and options for subsequent
intervention.

Botulinum toxin injection. Botulinum toxin is a
potent inhibitor of acetylcholine (ACh) release into
the nerve endings causing short-termmuscle paral-
ysis. At the lower esophageal sphincter (LES), BTI
interrupts the neurologic component of the smooth
muscles causing partial paralysis of the muscles.4
Unfortunately, while an appealing therapy owing
to a low-risk profile compared with more inva-
sive treatment options, the benefits are generally

doi: 10.1111/nyas.14440
236 Ann. N.Y. Acad. Sci. 1481 (2020) 236–246 © 2020 New York Academy of Sciences.

https://orcid.org/0000-0002-4880-1670
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fnyas.14440&domain=pdf&date_stamp=2020-07-26


Felix et al. Failures of Heller myotomy

temporary, with most patients requiring addi-
tional treatment within 12 months.1 In a published
Cochrane review, only 29 of 56 BTI patients were
improved at 6 months and even fewer (27 of 72
patients) were in remission at 12 months.5 Cur-
rently, BTI is rarely used as primary therapy and is
generally reserved for patients who are not candi-
dates for definitive therapy.1

PD. PD has been widely used and is an effective
nonsurgical treatment for achalasia.6,7 The mecha-
nism of action for PD is the disruption of themuscle
fibers of the LES utilizing a pressurized balloon and,
often, fluoroscopic guidance.8 Progressive dilation
is carried out using balloon sizes of 30-, 35-, and
40-mm diameter based on provider comfort level
and patient response.8 In a recently publishedmeta-
analysis of 52 uncontrolled studies, “clinical success,
defined by an Eckardt score ≤ 3, was achieved in
83% over a follow-up period ranging from 3 to
6 months.”8 Importantly, there was a statistically
significant decrease in the average LES pres-
sure after PD (34.47 versus 20.80 mm Hg, P <

0.01).8 One difficulty with evaluating the bene-
fit of PD is that studies are inconsistent in the
PD treatment algorithm—in particular, there
is an inconsistency in the balloon size utilized,
the number of repeat interventions, and time
between attempted dilations.5 The most feared
complication of PD is transmural perforation—a
systematic review reports contemporary perfo-
ration rates <1%, similar to the unrecognized
perforation rate during surgical myotomy1; how-
ever, many other studies report slightly higher rates
of perforation.9 Remission rates vary in reports,
but in a Cochrane review, 46 of 57 PD patients
were in remission at 6 months and 55 of 75 at
12 months.5 Importantly, surgical myotomy has a
greater success at symptom improvement than sin-
gle episode PD, but repeated PD may have similar
outcomes.10

Esophageal myotomy. Esophageal Heller
myotomy (HM) has been an option to treat acha-
lasia for many years, but only after the addition
of the minimally invasive approach did laparo-
scopic HM (LHM) become the gold standard.11
The morbidity and mortality after LHM are low,
but the patient should be aware of a few potential
problems. First is the obvious risk of esophageal
perforation while performing the myotomy that

extends through themuscle layers to the submucosa
and must extend several centimeters up onto the
esophagus and down onto the stomach 2–3 cm
to be effective.11 Second, the risk of postoperative
gastroesophageal reflux disease (GERD) can be
substantial and an antireflux operation is recom-
mended to minimize postmyotomy GERD. In
general, a partial wrap is selected and a complete
360° wrap is discouraged because of an increased
risk of dysphagia.11 Addition of an antireflux pro-
cedure significantly reduces GERD symptoms from
31.5% to 8.8% with a similar improvement in acha-
lasia symptoms.12 Finally, and importantly, patients
should be aware of the potential for a recurrence of
achalasia symptoms owing to incomplete myotomy,
most commonly on its gastric portion; scarring
and fibrosis resulting in the loss of LES compli-
ance; and obstruction at the LES owing to the
fundoplication.12

POEM. POEM is a recent addition to the treat-
ment options for achalasia and involves the endo-
scopic division of the circular muscle of the esoph-
agus after creating an opening in the esophageal
mucosa at some distance proximal to the LES. The
muscular division is carried distally onto the stom-
ach side of the LES.13 With the disruption of the
LES, one concern is the risk of post-POEM GERD.
In a recent systematic review, utilizing 24-h pH
monitoring after POEM, the “range of abnormal
acid exposure varied from 20 to 53%; all patients
were symptomatically controlled with proton pump
inhibitors.”14 In centers with POEM experience, the
procedure has been found to be an effective alter-
native to esophageal myotomy in the treatment of
achalasia.14
In a multicenter randomized clinical trial that

compared POEM with PD as the initial treatment
for the treatment of 133 patients with achalasia, 2-
year treatment success was 92% in the POEM group
versus 54% in the PD group.15 This result indicates
a significantly higher treatment success rate at 2
years in POEM compared with PD. However, the
incidence of reflux esophagitis was significantly
higher in the POEM group than in the PD group
(41% in the POEM group and 7% in the PD group).
In a recent retrospective study, POEM appears to be
more effective than PD after 2 years of treatment in
patients with all manometric subtypes of achalasia,
but the incidence of postprocedure reflux remains
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a concern.16 Similarly, a systematic review of post-
procedure GERD after POEM compared with LHM
reported significantlymore reflux symptoms (19.0%
versus 8.8%), abnormal acid exposure (39.0% versus
16.8%), and esophagitis (29.4% versus 7.6%) after
POEM.17

Selecting a treatment option
Although endoscopic BTI is an established treat-
ment modality for achalasia, a meta-analysis
comparing BTI with both single PD and HM
showed BTI to be less durable than both.18 As
mentioned earlier, BTI is generally reserved for
those achalasia patients who are not candidates
for other interventions. As LHM has evolved to
be the gold standard intervention to relieve the
symptoms and consequences of achalasia, it is
important to understand how the other two inter-
ventions, PD and POEM, compare (as described
above). Although POEM showed a higher success
rate after 2 years of treatment than PD, there are
no long-term results comparing the two treat-
ments. The International Society for Diseases of
the Esophagus published The 2018 ISDE Achalasia
Guidelines and recommended that “patients with
achalasia who do not respond to initial treatment
with graded PD should be recommended forHMor
POEM.”19
In 2015, Persson et al. reported the long-term

results of the first randomized, controlled, clinical
trial comparing the therapeutic outcome of HM
with a posterior partial fundoplication with repeti-
tive PD in patients with newly diagnosed idiopathic
achalasia.20 After 3 and 5 years, the treatment failure
rate was significantly lower in the HM group (4%
and 8%, respectively) compared with the PD group
(8% and 36%, respectively).20
In 2019, Harvey et al. reported that durability

of up to three PDs and surgical HM over 10 years
of a follow-up was 86.2% and 81.9%, respectively,
in a large national database study involving 6938
subjects.21 Long-term treatment effects of PD over
10 years seem better than HM in this largest study
of the outcomes of achalasia therapy, but perfora-
tion occurred in 1.6% of 4748 patients who under-
went PD and in none of 2190 patients who under-
went HM.Mortality at 30 days was 1.9% for PD and
there were no deaths in the HM group.21
In 2019, Werner et al. reported on a multicenter,

randomized trial comparing POEM with LHM +

Dor fundoplication in the treatment of symptomatic
achalasia.22 At a 2-year follow-up, clinical success
was similar in both groups (83.0% in the POEM
group and 81.7% in the LHM group) and reflux
esophagitis was present in 44% of POEM patients
and 29% of LHM patients.22 The authors concluded
that POEM was a noninferior treatment for symp-
tomatic achalasia compared with LHM with Dor
fundoplication, but GERD was more common after
POEM.22
HM has been considered the treatment of choice

to treat achalasia with good long-term results,
including reflux control;23 however, symptoms can
persist or recur in 10–20% of patients.24,25 Unfortu-
nately, most reports do not differentiate between the
group of patients with persistent versus recurrent
symptoms after a period of initial improvement.26
Persistence can be defined as an Eckardt score that
fails to fall to ≤3 with treatment or as failure to
reduce a symptom score by at least 50%.27 Recur-
rence may be described as an initial successful
treatment response followed by an increase in the
Eckardt score to >3.28

Causes of persistence or recurrence of
dysphagia after surgical myotomy

A careful evaluation of the cause of the persistent or
recurrent symptoms is recommended before a new
treatment is conducted.29 Themost common causes
of myotomy failure in the treatment of achalasia
include incomplete myotomy, fibrosis, or scarring
that decreases compliance at the LES, and obstruc-
tion owing to extrinsic compression by the fundo-
plication.
In patients with persistent dysphagia after

surgery, the most common cause is an incomplete
myotomy—a failure to carry the myotomy far
enough onto the stomach or esophagus. In fact,
while exact distances vary in some reports, it is
clear that extending the myotomy at least around
6 cm above and 3 cm below the gastroesophageal
junction (GEJ) is associated with lower rates of
postoperative dysphagia requiring reoperation.11,30
Scarring is not usually seen in the first 6 months
after HM, but even if the Heller procedure was
correctly done with an extensive myotomy, the late
fibrosis at the site of the myotomy may be a cause
of recurrent dysphagia.31

Postmyotomy dysphagia can result from twist-
ing or herniation of the fundoplication through the
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diaphragmatic hiatus, but when used aftermyotomy
to prevent reflux, fundoplication has not been a
significant cause of dysphagia. When the contrast
radiography of the esophagus shows an important
angulation in the distal esophagus, suggesting that
something is wrong with the previous fundoplica-
tion resulting in esophageal obstruction, surgical
repositioning of the fundoplication is required. A
disrupted or slipped fundoplication after HM, iden-
tified by esophagography and endoscopy,may result
in reflux and dysphagia. Heartburn, regurgitation,
and/or dysphagia after HMwith fundoplication can
often be treated with postoperative proton pump
inhibitors, but when refractory may require revi-
sion of the fundoplication.32 Esophageal pH testing,
when reflux is suspected, can be helpful in deter-
mining the pathophysiology of the recurrence of
symptoms. Abrupt drops in pH characterize post-
operative reflux with prolonged exposure of the dis-
tal esophagus to refluxate, which may indicate the
need for a redo of the fundoplication.29
Progression to end-stage achalasia generally fol-

lows from the failure of repeated treatment inter-
ventions and is characterized by marked dilation,
tortuosity, and sigmoidization of the esophagus.33
The progression of the disease after HM to end-
stage achalasia is characterized by the persistence of
dysphagia and regurgitation and leaves little alter-
native to esophagectomy.28,29 Among the causes
of dysphagia persistence or recurrence in those
undergoing myotomy and fundoplication, incom-
plete myotomy, postoperative fibrosis, and disease
progression frequently result in a dilated and tortu-
ous esophagus.

Diagnosis and treatment options for failed
myotomy

Evaluation of patients who have persistent or recur-
rent symptoms of achalasia after myotomy and
fundoplication is similar to the workup before the
initial myotomy, but includes several important
considerations: knowledge of interventions before
the myotomy (as this may affect the selection of
subsequent intervention), status of the esopha-
gus and fundoplication anatomy, and assurance
that achalasia recurrence or persistence is actually
causing the symptoms. A thorough study of such
patients is performed with esophageal manometry,
upper endoscopy, contrast esophagography, and,
sometimes, pH monitoring.28,34

Upper gastrointestinal series (UGI) provides
important information about the degree of
esophageal dilation, evidence of sigmoidization
of the esophagus, the possibility of incomplete
myotomy, and the status of fundoplication. Images
on UGI after an incomplete myotomy will demon-
strate an image that resembles a “bird’s beak,”
similar to the appearance before myotomy. Fibrosis
on UGI may appear as an irregular contour of the
distal esophagus.35
Endoscopy is important in patients who have a

recurrence of achalasia symptoms after a successful
HM to evaluate mucosal damage and to ensure that
there is no cause for secondary achalasia, such as a
newmalignancy.36 In addition to examination of the
mucosa under direct visualization, the competency
of the LES can be estimated, and retroflexion, once
in the stomach, can provide information about pos-
sible diaphragmatic hernia.
Physiology studies are important in the further

evaluation and planning for subsequent interven-
tion to relieve symptoms of recurrent or persis-
tent achalasia. Esophageal manometry is an impor-
tant test for confirming the diagnosis of incomplete
myotomy (high pressure of LES), fibrosis (low pres-
sure of LES), and maintenance or not of pressuriza-
tion of the esophageal body.36 In a report by Tatum
et al., manometry results suggest a modest, but sig-
nificant, improvement in the esophageal transit of
both liquid and viscous boluses after myotomy.37
The authors further conclude that there is value in
performing manometry and impedance studies in
the postintervention follow-up of achalasia patients
when symptoms persist or recur.37

In the recently published European Guideline on
Achalasia – UEG and ESNM recommendations, the
authors recommend “treating recurrent or persis-
tent dysphagia after laparoscopic HM with PD,
POEM, or redo surgery.”38

Options for the treatment of failed
myotomy

Despite the abundant literature, there is no con-
sensus about the best way to approach the patients
with persistence or recurrence of dysphagia after
HM owing to incomplete myotomy or local fibrosis:
PD, BTI, POEM, redomyotomy, or even esophagec-
tomy, considered the last resort to manage achalasia
when all conservative strategies fail or when the dis-
ease has reached its end-stage.39
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Table 1. Results of use of PD after failed Heller
myotomy

Author Year n Success (%)

Guardino et al.40 2004 12 50
Zaninotto et al.41 2008 39 75
Chen et al.42 2010 11 54
Kumbhari et al.43 2013 27 96
Legros et al.44 2014 18 78
Amani et al.45 2015 30 83
Saleh et al.46 2016 21 57
Schlottmann et al.47 2017 19 63

n, number of patients.

Endoscopic procedures
PD and botulin toxin injection. Retrospective
reports, limited in the number of treated patients,
report that PD is effective in relieving achala-
sia symptoms after failed myotomy in 50–96% of
patients40–47(Table 1). In all studies, during a follow-
up from 3 to 10 years, the achalasia symptom score
was assessed at different intervals, and the pro-
cedure was repeated in case of symptom relapse
(Eckardt >3). It is not uncommon for each patient
to go through more than two PDs to control dys-
phagia. In the reported experience of Schlottmann
et al. (Table 2), another four patients responded pos-
itively to PD and BTI, but BTI is infrequently used
in the literature to treat recurrent dysphagia after
myotomy.47
Comparing patients treatedwith PD or revisional

surgery after failed myotomy, Vela et al. reported
similarity of results regarding symptom control and
improvement in radiological esophageal emptying
time.34 This may support a preference for treating
the recurrence of dysphagia after myotomy with PD

Table 2. Results of POEM after failed Heller myotomy

Author Year n Success (%)

Onimaru et al.49 2013 10 100
Zhou et al.50 2013 12 91.7
Vigneswaran et al.51 2014 5 100
Orenstein et al.48 2015 3 100
Fumagalli et al.52 2016 6 100
Ngamruengphong et al.54 2017 90 81
Zhang et al.53 2018 46 95.7

n, number of patients.

Table 3. Results of redo-myotomy and fundoplication

Author Year n Success (%)

Serra et al.31 1998 14 100
Rosati et al.55 1998 15 93
Gorecki et al.56 2002 8 87.5
Duffy et al.57 2003 5 100
Iqbal et al.58 2006 15 80
Grotenhuis et al.59 2007 12 89
Rakita et al.60 2007 12 73
Herbella et al.61 2008 25 88
Patti and Allaix29 2015 40 79
Fumagalli et al.52 2016 9 100
Veenstra et al.62 2016 58 64
Smith et al.63 2019 34 69

n, number of patients.

before proposing an invasive procedure, although
multiple dilations may be required.

POEM. Patients having failure of HM often still
have an intact antireflux procedure resulting in an
ideal scenario for the application of POEM. When
performing the endoscopic myotomy, the procedu-
ralist must avoid the previous surgical myotomy,
which is commonly carried out on the anterior
esophageal wall. The procedure is facilitated by
placing the patient in the lateral decubitus posi-
tion and performing myotomy at the 2 o′clock
position.48 Many small series show a 91–100%
effectiveness of POEM in patients with surgical
myotomy failure48–53 and the largest series reports
a success rate of 81%54 (Table 2). Enthusiasm for
POEM is understandable in the setting of failed
HM, but the reported follow-up has generally been
less than 1 year.

Redo esophageal myotomy
Reoperative myotomy with fundoplication is
an option in cases of recurrence or persistence
of symptoms owing to incomplete myotomy or
myotomy scarring, with very good results reported
(Table 3).29,31,55–63 Adhesions, fibrosis, and the loss
of tissue planes in the area of the GEJ can make
redo HMmore difficult than the original operation,
but laparotomy or laparoscopic approaches offer
good visualization of the structures and surgeon
experience can make a difference.28,31
Under direct view, and by sectioning the

diaphragm in the midline from the hiatus, the
esophagus can be gently separated from the liver,
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avoiding perforations.64 In an anterior wrap per-
formed during the initial operation, the wrap
should be mobilized to expose the anterior esoph-
agus; however, if the fundoplication is a posterior-
positioned partial wrap and is intact, it can be
preserved.31,61
The insertion of a 52-French bougie or the

endoscope into the esophagus is useful in widen-
ing the organ, assisting in identifying the esoph-
agus, and facilitating dissection. The myotomy
should be extended at least 3–4 cm below the GEJ
into the stomach and 6 cm proximally, along the
esophagus.65,66 In the event of mucosal perforation,
it is first closed, and then covered with a new fundo-
plication or extension of the preexisting fundoplica-
tion for coverage of the repair.
Often, redo myotomy is pursued only after fail-

ures of previous PD attempts, but many choose to
redo the myotomy as the first line of intervention
when faced with recurrence or persistence of dys-
phagia after HM.67,68 The most frequent compli-
cation reported is mucosal perforation,69 but there
is no confirmation in the literature that the previ-
ous PD can increase the risk of perforation in the
reoperation.70

Esophagectomy

Although end-stage achalasia occurs in less than
5% of all achalasia patients, persistent symp-
toms after failed dilation and/or myotomy may
be disabling in up to 20% of these individu-
als, with dysphagia, regurgitation, nutritional fail-
ure, and respiratory complications being the most
common complaints.58 Type III achalasia, inade-
quate or healed myotomy, and the development
of peptic stricture, paraesophageal hernia, or car-
cinoma may be the cause of recurrent dyspha-
gia and regurgitation after initial treatment of
achalasia.71,72
In the case of recurrent symptoms with a mas-

sively dilated and tortuous esophagus, patients who
had a previous pneumatic dilatation should be
offered surgical myotomy. Patients with a failed
myotomy should be offered a redo myotomy, and
in the case of a new failure, esophagectomy.73
Owing to the associated morbidity and mortality
risks, surgeons have long been reluctant to perform
esophagectomy for a “benign” condition such as
refractory achalasia.

Surgical myotomy and POEM are both effec-
tive therapies in patients with early-stage acha-
lasia to reduce the pressure gradient across LES
and to improve esophageal emptying.73–75 When
patients have recurrent or persistent symptoms
after esophageal myotomy, and revision therapy
or redo myotomy fails to alleviate the symptoms,
patients may be candidates for esophagectomy. In
the absence of therapy or when therapy is ineffec-
tive, progressive dilatation and increasing tortuos-
ity of the esophagus occur and result in worsen-
ing of outlet obstruction and retention of saliva and
food.33 Esophageal resection may be required in
patients with end-stage achalasia to restore alimen-
tary transit, reverse nutritional deficiencies, and
reduce the risk of aspiration pneumonia and car-
cinoma. End-stage achalasia is typically character-
ized by a dilated (>6 cm) and sigmoid esophagus
(dolichomegaesophagus) and is diagnosed in about
5% of patients.75

Long-lasting achalasia is a well-known risk
factor for esophageal squamous cell carcinoma
(SSC).71 A study in esophagectomy specimens
from patients with end-stage achalasia reported
marked squamous hyperplasia, increased frequency
of p53 immunoreactivity, and an increased num-
ber of CD3+ cells compared with controls.76
It has also been speculated that dilatation or
myotomy could favor carcinogenesis by promot-
ing esophageal reflux, Barrett’s esophagus, and ade-
nocarcinoma (AC).77 A meta-analysis showed that
studies with a short-term follow-up can underesti-
mate the risk of malignancy. In achalasia patients,
the incidence and prevalence of SSC is 312 and
28 cases per 100,000 patients/year, respectively;
moreover, the absolute risk increase for SCC is 308
and for AC is 183 cases per 100,000 patients/year.78
Management of end-stage achalasia remains con-

troversial and although laparoscopic stapled car-
dioplasty has been recently revisited as a rescue
procedure in selected patients,79–81 esophagectomy
remains the standard therapy33,82–99 (Table 4).
A recent systematic review andmeta-analysis99 of

eight papers published between 1989 and 2014 and
including 1307 patients showed that the mean age
of the patient population was 55; half of the patients
were females (50.5%), and the average duration of
symptoms before esophagectomy was 0.3–21 years.
Most patients had previous multiple endoscopic
and/or surgical treatments and the indications for
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Table 4. Demographic and clinical data of patients undergoing esophagectomy for end-stage achalasia

Author, year Patients (n) Surgical approach (n) Replacement conduit (n) Morbidity (%) Mortality (%)
Follow-up
(months)

Orringer and Stirling82 26 TH (24) and TT (2) Stomach 19 0 30
Pinotti et al.83 122 TH Stomach 19 4.1 60
Peters et al.84 19 TT Colon 21 0 72
Miller et al.85 37 TT (28) and TH (9) Stomach (31)

Colon (6)
32.4 5.4 75

Banbury et al.86 32 TH (21) and TT (11) Stomach 69 3 42
Devaney et al.87 93 TH (87) and TT (6) Stomach (91)

Colon (2)
30 2 38

Hsu et al.88 9 LTA Colon 22 0 72
Gockel et al.89 8 TH (6) and TT (2) Stomach (6)

Colon (2)
25 0 44

Glatz et al.90 8 TT Stomach 0 0 72
Palanivelu et al.91 11 MIE-TH Stomach NR 9 18
Tank et al.92 15 TH Stomach 50 5 12
Lewandowski93 7 TH Jejunum (6)

Colon (1)
0 0 NR

Schuchert et al.94 6 MIE-TT Stomach 50 0 24
Crema et al.95 60 MIE-TH Stomach 20 0 6–118
Howard et al.96 2 TH Stomach 0 0 10.5
Carter et al.97 4 TH Stomach 50 0 NR
Molena et al.98 963 TT Stomach (929)

Colon (34)
NR 2.7 NR

Felix, 201633 11 MIE-TH Stomach 0 0 6–118
Aiolfi et al.99 6 MIE-TT (5) and

MIE-TH (1)
Stomach 33.3 0 70

TH, transhiatal; TT, transthoracic; LTA, left thoracoabdominal; MIE, minimally invasive esophagectomy; NR, not reported.

esophagectomy were recurrent and disabling symp-
toms; in three patients, the resection was necessary
because of the finding of SSC, and in the other two
patients, a small focus of carcinomawas incidentally
detected in the resected specimen. Esophagectomy
was performed through a transthoracic (78.7%) or a
transhiatal (21.3%) approach. In 95.3% of patients,
the stomach was used as an esophageal substitute.
Overall morbidity ranged from 19% to 50%. The
pooled prevalence of pneumonia was 10% (95%
CI: 4–18%), anastomotic leak 7% (95% CI: 4–10%),
and mortality 2% (95% CI: 1–3%). The reoperation
rate was similar among patients who underwent the
transhiatal and the transthoracic approach. Symp-
tom resolution or improvement, unrestricted diet,
and weight regain were recorded in most patients
over a mean follow-up of 43 months. Only five
series, including 195 patients, examined the long-
term follow-up (>5 years) after reconstruction with
gastric or colon conduits, and the outcomes were
similar in terms of symptomatic relief and quality
of life.
A 10-year retrospective analysis of the Nation-

wide Inpatient Sample database analyzed outcomes
following esophagectomy for achalasia between

2000 and 2010.98 Patients undergoing esophagec-
tomy for achalasia (n = 963) were compared
with a cohort undergoing esophagectomy for can-
cer (n = 18,003). A propensity-matched analysis
showed a trend toward lower postoperative mor-
tality in patients with achalasia (2.9% versus 7.8%,
P = 0.08), although in-hospital mortality and com-
plications were similar.
Esophagectomy for a benign clinical condition,

such as refractory achalasia, is considered after
all other treatment options have been exhausted
and the symptoms of achalasia are considered
refractory. The recent published UEG guidelines
recommend that esophagectomybe considered only
after all other treatments have been considered.38
Since the risk of SSC is much higher than in
uncomplicated achalasia, patients with a longer
than 10-year history of symptoms and multiple
previous failures of myotomy and/or dilatation
require regularly scheduled endoscopic surveil-
lance. Esophagectomy should be performed earlier
and without hesitation in patients who are fit for
major surgery and present with disabling symptoms
and dolichomegaesophagus recalcitrant to multiple
endoscopic and laparoscopic interventions. With
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advances in techniques and available technologies,
esophagectomy is safe and effective if performed
in tertiary referral centers. It requires proper anes-
thesia management because the esophagus may
be markedly dilated and filled with food debris,
exposing the patient to the risk of aspiration pneu-
monia and respiratory failure. Awake intubation
or rapid-sequence induction, and intubation in the
semiupright position should be considered to pre-
vent aspiration. A minimally invasive transhiatal
or thoracoscopic approach is a feasible and safe
alternative to the open surgical approach and may
reduce respiratory complications. Compared with
the transhiatal route, thoracoscopic mobilization
provides improved visualization and magnification
of the operative field, and easier dissection and
hemostasis. The choice of the replacement conduit
should be left to the surgeon’s experience.

Final comments

In summary, management of achalasia remains
challenging, and treatment of recurrent disease
is not just challenging but potentially dangerous.
When initial intervention for achalasia fails, regard-
less of the approach, each of the several treat-
ment options—dilatation (pneumatic or standard),
botulinum toxin, POEM, and revisional surgery—
can be difficult and dangerous. Careful decision
making about the method of second intervention
is important and starting with the least invasive
option is often prudent. The use of esophagectomy
should be reserved for secondary treatment fail-
ures or when the esophagus has become so dilated
that it is the only option for a chance of success.
Finally, achalasia remains relatively uncommon and
intervention should be undertaken by experienced
providers or under their supervision since initial
intervention is the safest and has the greatest chance
for success.
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