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Cancer risk in achalasia

Arielle Lee, Karl-Hermann Fuchs, Santiago Horgan

Department of Surgery, Center for the Future of Surgery, La Jolla, CA, USA

Contributions: (I) Conception and design: All authors; (II) Administrative support: None; (III) Provision of study materials or patients: None;
(IV) Collection and assembly of data: None; (V) Data analysis and interpretation: All authors; (VI) Manuscript writing: All authors; (VII) Final
approval of manuscript: All authors.

Correspondence to: Karl-Hermann Fuchs. Department of Surgery, Center for the Future of Surgery, 9500 Gilman Drive, MC 0740, La Jolla, CA
92093, USA. Email: kfuchs@ucsd.edu; Karl-Hermann.Fuchs@gmx.de.

Abstract: Achalasia is a rare esophageal motility disorder that may predispose patients to increased risk
of both squamous cell carcinoma (SCC) and adenocarcinoma (AC) of the esophagus. Reported incidence
of malignancy remains controversial in the literature, ranging from a 5- to 50-fold increased risk in
comparison to the normal population. This raises the question of mandating surveillance for early diagnosis
of malignancy, allowing curative therapy. The current literature was reviewed, focusing on the prevalence
and incidence of cancer development in Achalasia patients. Following the PRISMA group guidelines,
we evaluated the published studies and overviews on the topic over the last 60 years. We searched for a
combination of “achalasia and cancer”. Search criteria were limited to studies with well-documented follow-
up and tracking of malignant progression. Twenty-six studies were selected (>30 patients), with median
follow up time of 9.2 years (range, 2—23.2 years). Prevalence of cancer in 8,720 patients had a median of
2.45% (range, 0-18.7%), with median incidence of 270 cancer cases per 100,000 patients at risk per year
(range, 0-4,545). The time interval between “onset of symptoms” and cancer diagnosis carried a median of
21.8 years (range, 17-28 years). The time interval between the diagnosis of achalasia and the diagnosis of
cancer had a median of 10.9 years (range, 5.7-17.2 years). In conclusion, our review of the current literature
shows that most studies suggest that patients with achalasia have increased cancer risk, whether as a result
of retention esophagitis, or chronic reflux after procedural intervention. Surveillance is therefore justified in

select high-risk patients.
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Introduction loss of esophageal propulsive contraction power, gradual

Achalasia is a rare esophageal motility disorder, causing widening of the esophagus. Untreated, the esophagus

. . . . may become progressively more dilated. As a result,
a variety of symptoms including dysphagia, retrosternal ) > o )

in. burni . o - the weight of retained food within the distal esophagus
pain, burning, cramping, regurgitation, and vomiting (1,2). . . .
The initial onset of symptoms is often mild to moderate in causes esophageal lengthening and compression against

nature. Patients may not experience impairment in daily the diaphragm, leading to an s-shaped kinking at the

activities for months to years. The etiology of the disease
is related to deterioration of the myenteric plexus in the
esophageal wall, leading to loss of peristalsis and inability
to relax the lower esophageal sphincter (LES). The latter
causes obstruction at the cardia and, in conjunction with the
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hiatus. In the end stages of achalasia, the esophagus will
have several kinks in the mediastinum seen on imaging as
sigmoid widening with a curved shape. At this stage, normal
transport of fluids and food is not possible, resulting in
stasis and fermentation within the esophageal lumen (1,2).
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As mentioned, the clinical presentation of achalasia
is variable; symptoms can develop slowly or manifest
as sudden dysphagia and/or thoracic pain. Degree of
symptoms are best summarized using the Eckardt score (3).

The exact pathophysiology of achalasia remains unclear;
results of studies showing the loss of myenteric neurons
in connection with chronic ganglionitis and involvement
of herpes simplex virus or human papilloma virus are
controversial (2,4-7).

Achalasia is diagnosed through a combination of
endoscopy, radiography and high-resolution manometry
(HRM). The latter confirms the diagnosis, and the
combination of the three provides staging and degree
of severity of the disease. In conjunction, these three
modalities allow exclusion of malignancy. HRM
demonstrates major functional defects including impaired
relaxation of the LES and loss of peristalsis. It also permits
categorization according to the Chicago Classification (CC)
(8-10). Barium esophagram delineates anatomical changes
important for staging disease progression and assisting
therapeutic decision making (1,2). Finally, endoscopy is
essential as it permits exclusion of structural abnormalities,
such as strictures or malignancy of the cardia or the
esophagus, which may mimic achalasia. Secondary achalasia
due to a tumor of the cardia is catastrophic for the patient,
if not recognized early in the diagnostic process.

Current treatment options for achalasia have expanded in
the last decade with the introduction of peroral endoscopic
myotomy (POEM) (11). Medical therapy has proven to be
quite ineffective and is usually abandoned. Botox injection
temporizes symptoms in patients unfit for interventional or
surgical therapy, but these are few.

The mainstays of achalasia treatment today include
pneumatic dilatation of the LES, transesophageal myotomy
using the POEM-technique, and laparoscopic myotomy
combined with partial fundoplication (1,2,12,13).

The long-term trajectory of patients with achalasia
varies, depending on modality and efficacy of treatment. A
subset of patients develops secondary reflux after endoscopic
or surgical weakening of the LES, and in those treated
insufficiently, esophageal stasis persists and can lead to the
worst case scenario: progression to malignancy (2).

The observation of esophageal malignancy in achalasia
patients was highlighted in the literature many years ago
and has continued through the present (2,14-19). The
development of squamous-cell cancer in the esophagus is
thought to arise from stasis of food in the dilated lumen.
This leads to bacterial overgrowth and fermentation,
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ultimately resulting in chemical irritation of the esophageal
mucosa. These patients may develop chronic retention
esophagitis, dysplasia and eventually cancer (1,2,20,21).
Esophageal adenocarcinoma is thought to result from the
development of reflux after achalasia treatment. Subsequent
chronic reflux esophagitis leads to Barrett’s esophagus, and
progression to adenocarcinoma of the esophagus (21,22).

The reported incidence of malignancy in the setting
of achalasia remains controversial. Our literature review
demonstrated a broad range, with reports of anywhere
between a 5- to 50-fold increased risk in comparison to the
normal population (2,21).

Here we provide a comprehensive literature review,
synthesizing the reported prevalence and incidence of
malignancy in a standardized fashion, to highlight the
variability between data sets.

Methods

A literature review was performed evaluating representative
studies within the last 60 years on patients with achalasia,
with follow-up regarding progression to malignancy,
including both squamous cell carcinoma (SCC) and
adenocarcinoma (AC). The review and selection of studies
was based on the PRISMA project statements (23).

We searched PubMed for studies published in the
English language. The following search terms were
used: “achalasia and cancer” and “esophageal cancer and
achalasia”. In the subsequent selection process duplicates
were excluded, and series with detailed data sets were
selected. The search period ranged from 60 years back
through August 2018, with the earliest selected publication
dated 1963.

Exclusion criteria are as follows: studies with no data
regarding follow-up period or data regarding potential
malignant transformation, studies including patients
with previous esophageal or gastric resections such as
Merendino operations, studies for which no full text article
was available, studies from which no detailed data set could
be obtained, and no publications such as letters, reviews,
editorials or meeting proceedings.

Inclusion criteria were: documented patient data with
esophageal achalasia independent of the applied therapy,
followed for a certain time segment; studies with clear
documentation of cancer cases occurring during follow up,
permitting calculation of prevalence and incidence; studies
with retrospective and prospective documentation of data;
and studies with patient populations >30.
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Records identified through Records identified through
database searching database searching esophageal
achalasia and cancer cancer and achalasia

n=1,014 n=899

Records after
duplicates removed
and after screening for
correct theme
n=109

Y

Full text studies Full text studies with
assessed for eligibility —> exclusion criteria
n=51 n=58

Y

Studies included in
qualitative analysis
n=43

Figure 1 Flow chart of the selection of studies; after applying all

steps finally 26 studies were selected for quantitative analysis.

The documented outcomes were summarized in a
table showing the prevalence and incidence of esophageal
carcinoma, both SCC and adenocarcinoma, displayed in
comparable units, as well as the time period between onset
of symptoms and malignant transformation.

We encountered significant variability in our literature
review. Patient follow-up was documented in both mean
and median time segments. It was frequently challenging
to characterize documented malignancies as prevalence
vs. incidence. In some of the literature it was unclear
whether patients developed cancer over the course of the
study, or were initially diagnosed at the outset Malignant
transformation was reported with significant variability,
i.e., cancer patient per number of years, cancer patient
per 1,000 patients at risk per year, or number cancer
patients in a certain population. Initially we considered a
separate analysis of development of esophageal SCC wvs.
adenocarcinoma in achalasia patients, but encountered too
few publications with a clear distinction between the two
entities.

In order to analyze and present the data in a cohesive
fashion, we standardized the data by calculating the number
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of cancer cases per 100,000 patients at risk per year. A
median was then calculated from the selected publications.
Outliers were identified and possible causes for these results
were investigated.

We analyzed duration of follow-up with cancer incidence
to detect any correlation. As there has historically been
tremendous variability in reported cancer incidence, the
consequences for the involved patients with such conditions
remain unclear. This variability resulted in one study
concluding that surveillance is unnecessary, to others
concluding surveillance should mandated (23-26).

Results

For the systematic review, 1,913 abstracts were screened
and selected according to the PRISMA guidelines using
the inclusion and exclusion criteria mentioned above. The
results are demonstrated in Figure 1. A total of 26 studies
were included in the quantitative evaluation. The main
data are shown in Table 1, demonstrating the detailed
results of the evaluation of relevant literature (14,15,24-46).
Several previously published reviews and one meta-analysis
from Tustumi et 4/. (21) were consulted to confirm the
analysis (22,24-47).

Table 1 shows the data of a total of 8,720 patients with
Achalasia, documented in 26 studies between 1963 and
2018. The studies documented a total follow-up time
of 251.4 years, with median follow up time of 9.2 years
(range, 2-23.2 years). The prevalence of cancer in these
8,720 patients over the follow-up time was a median of
2.45% (range, 0-18.7%).

The data on incidence was based on 83,778 patient-years
at risk. We gathered both mean and medians from our
literature review and standardized into patient-years in
order to compare results between studies. This may have
influenced our data. The median incidence reported in the
studies was 270 cancer cases per 100,000 patients at risk
per year (range, 0-4,545), as shown in Table 1. Four studies
showed an extremely high incidence (n=1,000, 1,311, 2,120
and 4,545).

In addition, studies with extended follow-up were
evaluated separately to assess whether higher cancer risk was
documented with prolonged study duration in this patient
population. Thus, studies with follow-up greater than
9 years were investigated separately. The median incidence
was 249 cancer cases per 100,000 patients at risk per year
(range, 0-1,311).
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Table 1 Overview: literature search on Cancer development in Achalasia patients 1963-2018

Time segments: onset

First author, year, Number of Mean/median - Number of Preva-lence, Inmdence:. pa.ltlent-years symptoms (OS)-diagnosis
) follow-up events of followed/incidence per .
country patients in vears cancer % 100,000 patients (per yean) of achalasia (DA)-cancer
4 ’ P pery diagnosis (Ca)
Belsey, 1963, UK 94 2 years (e) 4 develop, 8.5 188 pt-years; 2,120 -
4 prevalent
Barrett, 1964, UK 120 2 years (e) 7 5.8 154 pt-years; 4,545 OS-DA: 2 years
Wychulis, 1971, USA 1,318 13 years 7 develop, 0.1 17,134 pt-years; 41 OS-DA: 19.8 years,
6 prevalent DA-Ca: 8.6 years
Chuong, 1984, USA 91 4 years (e) 0 0 364 pt-years; 0 -
Adeyemo, 1987, 33 7 years 1 3 231 pt-years; 433 0S-Ca: 4-25 years
Nigeria
Perrachia, 1991, Italy 244 3.7 years 1 0.41 907 pt-years; 110 DA-Ca: 11.5 years
Aggestrup, 1992, 146 23.2 years 10 6.8 3,387 pt-years; 295 -
Denmark
Meijssen, 1992, 195 4.5 years 3 1.5 874 pt-years; 343 0S-Ca: 17 years, DA-Ca:
Netherlands 5.7 years
Arber, 1993, Israel 162 10 years (e) 0 0 1,620 pt-years; 0 -
Streitz, 1995, USA 241 15 years (e) 3 develop, 3.7 3,615 pt-years; 83 -
6 prevalent
Sandler, 1995, 1,062 9.3 years 24 2.26 9,864 pt-years; 243 DA-Ca: 14 years
Sweden
DiSimone, 1996, ltaly 129 8.1 years 1 0.7 1,045 pt-years; 96 DA-Ca: 8 years
Horvath, 1996, 50 8 years (e) 4 8 400 pt-years; 1,000 -
Hungary
Brucher, 2001, 124 5.6 years 4 3.2 694 pt-years; 576 -
Germany
West, 2002, 157 12 years 6 3.8 1,884 pt-years; 318 -
Netherlands
Liu, 2004, China 58 14 years 3 5.2 812 pt-years; 369 OS-DA: 4.8 years, DA-Ca:
17 years
Ruffato, 20086, ltaly 173 9.1 years 4 2.3 1,571 pt-years; 255 -
Csendes, 2006, Chile 67 15 years (e) 3 4.5 991 pt-years; 303 -
Zendehdel, 2007, 2,896 9.9 years 22 0.76 25,766 pt-years; 85 OS-DA: 2.6 years
Sweden
Zaninotto, 2008, Italy 226 18.3 years 4 1.77 4,136 pt-years; 96 OS-DA: 5-10 years,
DA-Ca: 10.5 years
Eckardt, 2008, 177 9.3 years 0 0 1,646 pt-years; 0 OS-DA: 1.5 years
Germany
(prospective group),
Eckardt, 2008, 76 9.2 years 2 2.6 699 pt-years; 286 DA-Ca: 17.2 years, OS-Ca:

Germany (prevalent
group)

24.5 years

Table 1 (Continued)
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Time segments: onset

M i N f Inci : patient-
First author, year, Number of ean/median umber o Preva-lence, nmdence. pe.l lentyears symptoms (OS)-diagnosis
) follow-up events of followed/incidence per .
country patients in vears cancer % 100,000 patients (per year) of achalasia (DA)-cancer
y ’ P pery diagnosis (Ca)
Leeuwenburgh, 448 11 years 15 3.34 4,483 pt-years; 334 OS-DA: 13 years, DA-Ca:
2010, Netherlands 11 years
Gossage, 2014, 171 5 years 2 1.2 855 pt-years; 233 -
Australia
Ota, 2016, Japan 32 14.3 years 6 18.7 458 pt-years; 1,311 -
Ponds, 2018, 230 9 years (e) 3 0.87 —-; 63 -
Belgium

(e), median follow-up is estimated from the paper.

Table 2 Overview on incidence of esophageal cancer in different countries (data from time-segment between 2009-2016)

New cases

Crude incidence rate in publications

Country New cases per year Population pe.r 100,000 per‘sons from these countries in achalasia patients
in the population

China 259,235 1,371,000,000 18.9 Liu: 369

Germany 7,000 82,200,000 8.5 Briicher: 576; Eckardt: 0; Eckardt: 286

Japan 17,500 127,000,000 13.7 Ota: 1,311

Sweden 309 9,800,000 3.15 Sandler: 243; Zendehdel: 85

Netherlands 1,100 17,000,000 6.5 Meijssen: 343; West: 318; Leeuwenburgh: 334

USA 17,000 310,000,000 5.4 Wychulis: 41; Chuong: 0; Streitz: 83

Studies with follow-up of less than 9 years were separately
investigated and showed a median crude incidence rate of
398 cancer cases per 100,000 patients at risk per year.

In studies with a low incidence (<100 cancer cases per
100,000 patients at risk per year), median follow-up time
was 9.9 years (range, 4-18.3 years). This is similar to the
follow-up time of all studies reviewed.

In terms of clinical significance, it is important to assess
the duration of time between onset of symptoms and the
development of cancer. From the data available in the
different studies, one can determine the time interval
between “onset of symptoms” and cancer diagnosis, which
ranged from 17 to 28 years with a median of 21.8 years.
The time interval between the diagnosis of Achalasia and
the diagnosis of cancer had a median of 10.9 years (range,
5.7-17.2 years).

When comparing achalasia patients to the normal
population, we noted variability between different countries
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(Tuble 2). The incidence of esophageal carcinoma in
the United States in 2009 was 16,400 new cases per
315,000,000. This equals a crude rate of approximately
53 cancer cases per 100,000 persons at risk per year. In
Germany, about 7,000 new cases per year in 82,200,000
individuals can be expected, resulting in a crude rate of
about 8.5 cancer cases per 100,000 persons per year. It is
critical to note the differences in data reporting in different
countries. Tuzble 2 demonstrates the annual new cases of
esophageal cancer in different countries (2,25,48-51). Table 1
shows the country of origin of publications, permitting
comparison between cancer incidence (both squamous cell
cancer and adenocarcinoma of the esophagus) in achalasia
patients. In some countries, consistency of incidence rate
is noted, while others demonstrated significant variability
within the same country (Table 2).

In summary, the incidence of cancer development in
Achalasia patients ranges from 0 to 4,545 cancer cases
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per 100,000 patients at risk per year, with a median of
270 cancer cases per 100,000 persons at risk per year.
The difference between short and long-term follow-
up was minimal. However, the critical time segment to
track is duration from initial onset of symptoms, as we
consistently noted malignant transformation 15-20 years
after development of symptomatology. Thus, patients with
achalasia have increased cancer risk, secondary to multiple
factors. Namely, long-term stasis in the esophageal lumen
leading to esophagitis and squamous cell cancer, and in
patients’ post-achalasia treatment, from weakening of the
LES resulting in chronic reflux with subsequent Barrett’s
esophagus and adenocarcinoma.

Discussion

The relationship between achalasia and cancer was
documented almost 150 years ago, with recent publications
focusing on the issue (12,14-16,19). The current overview
shows that esophageal cancer incidence is increased in
most series on Achalasia patients compared to the normal
population (24-46). However, there are substantial
differences between countries, resulting in the broad
range seen in the literature. The aim of this analysis is
to standardize the data for comparison in order to draw
conclusions on management moving forward. Since details
of data were not consistently provided to allow an age
adjusted analysis, crude rates of incidences were calculated
and presented.

Three important issues must be discussed: (I) Do the
results clearly demonstrate a higher cancer incidence? (II) Is
it warranted to suggest a surveillance program for achalasia
patients? and (III) What can be done to prevent cancer
development for the individual patient?

An older study from the US on over 1,300 patients
showed a limited 7-fold increase in cancer risk in Achalasia
patients compared to the normal population (27). A study
from Israel showed no cancer development at all, following
a population of patients for 10 years (24). On the other
hand, Briicher ez 4/. in Germany observed a high 140-fold
increase in the risk of cancer development in 124 achalasia
patients. Eckardt et a/. followed 177 patients in Germany
and found no increased risk (25,37). Similar variability was
published by Sandler ef /. in 1995 and subsequently by
Zendehdel et al. in 2011, demonstrating a higher rate in the
earlier publication, and only a 10-fold increase in the 2011
paper (34,43).

It is speculated that the large differences in cancer
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risk may be a result of the difference in follow-up time
between studies. The high outliers in cancer development
are usually older observational studies; one can assume
that malignancies were prevalent and not diagnosed prior
to the study (14,15). In contrast, Eckardt showed that in
his prospective follow-up group no cancer development
was observed for 9.3 years. These patients were followed
from time of initial achalasia diagnosis. His second patient
group consisted of individuals diagnosed with achalasia
years prior, treated at outside institutions, and referred for
recrudescence of symptoms. In this group, two cancers
developed 14 and 20 years after initial diagnosis (25). This
argument is supported by other articles (20,36,52-54).
Eckardt concluded that life expectancy was not reduced
in Achalasia patients compared to the normal German
population (25,53).

A critical study from the Netherlands evaluated
448 patients with achalasia with a mean follow-up time of
9.6 years (26). The crude incidence rate was 334 cases per
100,000 patients per year, indicating an age-adjusted 28-fold
increase compared to the normal Dutch population. The
mean age at the time of diagnosis was 71 years (range,
36-90 years), supporting the argument for increased risk of
malignant transformation in achalasia patients 10-15 years
after the onset of the disease. Again, this highlights that
duration after start of symptoms of >15 years is a critical
time window, rather than time from actual diagnosis to
cancer development.

In the recent systematic review and meta-analysis by
Tustumi et /. the mean age of Achalasia patients diagnosed
with esophageal cancer was 56.9 years for SCC and
68.3 years for AC (21). The mean period between onset
of symptoms and the diagnosis of cancer was 22.2 years,
supporting our argument that malignant transformation
in achalasia patients occurs after >15 years of symptoms.
In this meta-analysis the mean number of cancer cases
per 100,000 patient-years at risk having Achalasia was
21.23. This is substantial and suggests the necessity for
surveillance.

This leads to the second question: is it warranted to
recommend a surveillance program for achalasia patients?

As many studies with prospective follow-up have
tracked increased cancer occurrence, one would expect to
see a respective increase in the opportunity for curative
intervention. However, even in prospective studies, the
results of cancer management are limited. Unfortunately,
the tumor has often reached an advanced stage at the
time of diagnosis in achalasia patients who develop cancer
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(25,30,32,33,37). This is often a result of the altered
anatomy of the esophagus. A dilated esophagus allows the
tumor to grow to a substantial size prior to development of
warning symptoms such as dysphagia.

Another compounding issue is the inaccuracy of gross
endoscopic exploration. Endoscopic judgement and the
accuracy of focused biopsies may be limited by retained
food adherent to the mucosa, thickening of the mucosa
from chronic irritation/inflammation, and loss of soft tissue
flexibility.

In conjunction with the limitations of symptom
interpretation, the success of surveillance programs is
hindered by anatomical challenges and technical expertise
in locating concerning lesions. One could argue against
routine surveillance for these reasons. In addition, costs
for surveillance programs can be substantial and success is
limited.

Based on the data presented, a surveillance program
for achalasia patients is not clearly justified. However, the
authors are in favor of a selective approach to surveillance.

High-risk patients include those with long-standing
(>5 years) retention esophagitis, mega-esophagus, and long-
term history of the disease, with >10 years since the onset of
symptoms (55-62). These patients could be candidates for
more frequent endoscopic follow up.

What can be done to prevent cancer development for the
individual patient?

As mentioned previously, increased incidence of cancer
development in achalasia patients is thought to be secondary
to distal obstruction causing fluid stasis and fermentation,
resulting in chronic irritation (1,2,21). Retention esophagitis
leads to histologic alterations and squamous cell hyperplasia.
Immunohistochemical staining of tissue from patients with
retention esophagitis showed higher rates of p53 expression
(63,64). Gong et al. recommended focused surveillance in
patients with retention esophagitis (65,66).

Treatment failure after initial therapy for Achalasia is
another criterion for selection. A Dutch study previously
showed that the success rate of pneumatic dilatation did
not influence the incidence of cancer development (26),
suggesting that development of malignancy may not
correlate with success of reducing the obstruction in the
cardia.

There is more to this thinking. Though successful
treatment of the mechanical barrier created by the non-
relaxing LES reduces symptoms, certain patients develop
secondary reflux of gastric contents into the esophagus.
Reflux esophagitis and subsequent Barrett’s esophagus
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open a door to another cancer, adenocarcinoma. Recent
studies highlight the development of adenocarcinoma
in Achalasia patients after treatment (22,43,47). In one
Dutch study 3 out of 15 cancers were adenocarcinoma
(26,47). A similar phenomenon is reported in patients after
esophagectomy and gastric pull-up reconstruction, in whom
the proximal esophageal stump is exposed to acid above
the anastomosis for years after the operation. This can
lead to reflux esophagitis and subsequent development of
adenocarcinoma (67). Thus, successful achalasia treatment
may not obviate risk of cancer development. In patients’
post-achalasia treatment, a symptom score should be
administered such as the Eckardt or GERD-HQRL to
identify those warranting surveillance.

The most recent ISDE guidelines for Achalasia discuss
the risk of cancer (2): “achalasia patients carry a moderately
increased visk of development of squamous esophageal cancer
10 years or more from the primary treatment of achalasia”.
Earlier studies have shown a high 140-fold rate of cancer
development. In more recent studies, cancer risk was
reported in the 10-50 fold range compared to the normal
population. Again, bear in mind that the incidence of cancer
in the “normal” population differs substantially between
countries (2,25,26,46,48-51).

Recent studies recommended that “achalasia patients
should be informed that a moderately increased risk of
esophageal cancer is present” (21,26,32,42,43). Interestingly
the consensus group of authors state that they do not make
recommendations about routine endoscopy surveillance nor
do they suggest interval EGDs after treatment (2).

Conclusions

In conclusion, there is reasonable evidence in the literature
over the past 20 years to suggest that long-standing
Achalasia patients, particularly males, and those with long-
term obstruction, stasis, and retention esophagitis are at
increased risk for cancer development.

Thus, surveillance endoscopy can be recommended to
a selected group of patients. Furthermore, patients with
documented persistent reflux esophagitis after successful
treatment of achalasia should be followed to keep their
GERD symptoms controlled, and for periodic evaluation
for development of Barrett’s esophagus.
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