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Abstract

Background Achalasia is a well-known esophageal motil-

ity disorder, but epidemiological studies in Japan are

lacking. We investigated the incidence and period preva-

lence of achalasia in Japan, including the rate of coexis-

tence of esophageal carcinoma, and evaluated treatment

trends.

Methods To estimate the nationwide number of patients

with achalasia, a large-scale insurance claims database

from 2005 to 2017 were used for our analyses. Patients

with achalasia and coexistence of esophageal carcinoma

were identified based on the diagnosis code registered.

Interventional treatment was also evaluated.

Results Of the total 5,493,650 populations, 385 were

diagnosed with primary achalasia. The incidence was cal-

culated as 0.81–1.37 per 100,000 person-years (male-to-

female ratio was almost 1; mean age at diagnosis was 43.3

± 14.4 years). The period prevalence was 7.0 per 100,000

persons. There were statistically significant trends of

increase in the incidence and period prevalence over age

groups (all p values \ 0.0001). Four men with achalasia

developed esophageal carcinoma, and the incidence of

esophageal carcinoma with achalasia was estimated as 0.25

per 100 person-years. With regard to intervention, eso-

phageal dilation was performed as a first treatment in

64.7% of patients, with repeat intervention required in

56.9% of these. The proportion of patients treated using

peroral endoscopic myotomy (POEM) increased annually

to 41.1% in 2017.

Conclusions In Japan, the incidence and period prevalence

of achalasia is comparable to that in other countries. The

absolute risk of esophageal carcinoma is rather low. Eso-

phageal dilation has been the mainstay of achalasia treat-

ment, and the role of POEM has increased annually.

Keywords Achalasia � Japanese � Peroral endoscopic

myotomy � Esophageal carcinoma � Epidemiology

Introduction

Achalasia is a well-known major esophageal motility dis-

order [1, 2]. In patients with achalasia, the Auerbach plexus

of the esophagus is postnatally damaged after birth, causing

impaired relaxation of the lower esophageal sphincter and

abnormal peristalsis in the esophageal body [3–6]. Conse-

quently, patients with achalasia experience dysphagia and

vomiting, often concomitant with chest pain, leading to

weight loss [7]. Although the detailed etiology of achalasia

has not yet been identified, a complex interaction among

immune-mediated mechanism, certain viral infections and

genetic factors has been proposed [8–13].

Epidemiological studies on achalasia are scarce, and

moreover, none have been conducted in Japan [14–17].

Despite the low number of studies on achalasia, we do

know that this is a relatively rare condition, with an esti-

mated incidence rate of 1 per 100,000 person-years, with
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variation having been noted by study design and ethnicity,

with an overall reported range of incidence rate of 0.03 to

1.63 per 100,000 person-years [14]. The incidence rate of

achalasia has been relatively stable since the 1900s.

Achalasia can affect both sexes equally [18]. Of concern is

the increased risk of esophageal carcinoma associated with

achalasia. In achalasia, chronic mucosal inflammation in

the esophagus causes esophageal carcinoma [19, 20].

Achalasia itself is non-malignant; therefore, particularly

after the treatment of achalasia, the necessity of surveil-

lance endoscopy should be decided primarily on the

increased risk of esophageal carcinoma.

The treatment for achalasia has changed over the years.

Previously, esophageal dilation had been used as an easy

and accessible treatment and surgical myotomy was a

curative option [21]. On the contrary, a first case series of

peroral endoscopic myotomy (POEM) for achalasia was

reported by Inoue in 2010; thereafter, increasing attention

is drawn to POEM because of its minimum invasiveness

and curative characteristics [22, 23].

In our study, we specifically investigated the incidence

and period prevalence of achalasia in Japan, as well as

determining the coexistence rate of esophageal carcinoma

and describing the changes in treatment options.

Methods

Data sources

To estimate the nationwide epidemiology of achalasia in

Japan, insurance claims registered in the Japan Medical

Data Center (JMDC) database, from January 2005 to

December 2017, were used. The JMDC database is a reg-

istry of health insurance claims and medical examination

records for insured individuals and their families in more

than 100 health insurance societies (December 2017).

Because this database only includes information on com-

pany employees and their families, information on popu-

lation older than 65 years is limited. Moreover, there are no

data for those older than 75 years because they are entered

into the advanced elderly medical service system. The

database includes information regarding patient’s sex, age,

diagnosis, prescription information, period of observation,

etc. The diagnosis code is based on the International

Classification of Diseases, 10th revision (ICD10).

The present study was performed in accordance with the

Declaration of Helsinki. Before data were retrieved from

the health plan databases and transferred to the JMDC

claims database, all identifiable personal data were anon-

ymized, and study subjects were coded with a unique

identifier. The Japanese guideline of Personal Information

Protection Commission, Cabinet Office, Government of

Japan, permits the use of data from medical examinations

in medical research without individual participants’ con-

sent (Act on the Protection of Personal Information, act no.

57 of 30 May 2003; last version amendment of act no. 65

of 2015).

Study design and patient identification

This was a retrospective observational study based on the

health insurance claims data. For the period from January

2005 to December 2017, individuals with a diagnosis code of

achalasia were extracted from the database; of note, indi-

viduals with a suspected diagnosis of achalasia were not

included in the analysis. The following patient information

was retrieved for the extracted individuals: date of birth, sex,

age, time point of the achalasia diagnosis, period of obser-

vation, living or deceased, interventional treatment for

achalasia, and diagnosis of concomitant esophageal carci-

noma. The period of observation for specific individuals

included in our study sample varied due to differences in

contracts between the JMDC and the different employers’

health insurance coverage. Specifically, the period of

observation started from the time-point of enrollment into

the medical insurance plan under the condition of conclusion

of the contract between the medical insurance provider and

JMDC, whereas it ended at the time point of withdrawal from

the medical insurance plan or at the expiration of the contract

between the medical insurance provider and JMDC. In the

absence of these situations, the period ended in December

2017. We calculated incidence of achalasia between 2005

and 2017 in the data. The incidence was the number of

achalasia onset divided by the sum of each individual’s

period of observation. We also calculated period prevalence

of achalasia in this study. The period prevalence was cal-

culated as the number of patients divided by the size of the

sample population over the period of observation [24]. With

regard to esophageal carcinoma, patients with a suspected

diagnosis of esophageal carcinoma were excluded, and only

patients with a definite diagnosis of esophageal carcinoma

after the achalasia diagnosis were included in the analysis.

Definition of specific outcome variables

The following formula was used to calculate the incidence

of achalasia:

Incidence of achalasia

¼ Number of cases of pattern A or B achalasia
P

of observation period over the total population
� 100; 000

The disease onset of achalasia was based on a first claim

of achalasia diagnosis, as symptoms are not included in the

database. Notably, although symptom data were available,
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the early symptoms of achalasia are typically unclear, or

below the clinical threshold, and tend to vary between

patients. Therefore, a specific onset of achalasia is difficult

to specify. There is also a possibility that cases with a

diagnosis of achalasia early in the period of observation

could not be specifically distinguished as truly new-onset

cases (incidence) rather than already diagnosed cases

(prevalence), as the detailed health insurance claims data

during the pre-observation period was not available. We

considered that a sufficient period of observation under

non-achalasia condition may prove that the patients are

truly new-onset cases of achalasia. To address this specific

issue, we classified cases of achalasia into two patterns for

analysis, namely pattern A (new-onset cases during the

period of observation) and pattern B (new-onset cases

after C 1 year under non-achalasia condition). These pat-

terns were used to calculate the maximum and minimum

incidence rate, respectively (Supplemental file). For the

calculation of the incidence of Pattern B achalasia, the

numerator was based on new cases C 1 year after the start

of the period of observation, with the denominator

including the total population sample over the period of

observation (including new cases of achalasia and non-

achalasia cases).

The following formula was used to calculate the inci-

dence of esophageal carcinoma:

Incidence of esophageal carcinoma with achalasia

¼ Number of disease onset
P

of observation period over the total patients with achalasia

� 100

The numerator included the patients diagnosed as eso-

phageal carcinoma after the diagnosis of achalasia; the

denominator included each individual’s period from the

time point of achalasia diagnosis through the end of

observation period or the time point of occurrence of

esophageal carcinoma among the patients with achalasia.

Statistical analysis

We constructed a flowchart of how we identified the

patients of patterns A and B with achalasia and those with

esophageal carcinoma in the health insurance claims

database. Using the data of the sample population, we

calculated the incidence per 100,000 person-years and the

period prevalence of achalasia per 100,000 persons by

stratifying patients into age groups. Patient age was defined

as that at the start of observation period. Patient age and

period of observation were presented as means ± standard

deviations, and the number and incidence of esophageal

carcinoma per 100 patient-years were also shown. More-

over, overall proportions of treatments for patients with

achalasia from 2013 to 2017 and proportions of initial and

secondary treatments among patients with newly diagnosed

cases of achalasia were calculated. The process of defining

patients with patterns A and B achalasia is shown in the

Supplemental Figure. We calculated P values for trend of

the incidence and period prevalence over age groups with

Cochran–Armitage test. Statistical analyses were per-

formed using SAS statistical software (version 9.4, SAS

Institute, Cary, NC, USA). All reported p values were two-

sided, with a p\ 0.05 considered significant.

Results

Incidence and period prevalence of achalasia

Until 2017, the database covered a total of 5,493,650

individuals, and at the end of 2017, the database included

approximately 3% of the Japanese population. Among

them, 386 individuals had a diagnosis code of achalasia

(based on ICD10). Details of these patients were examined,

and one patient with a diagnosis code of congenital eso-

phageal stenosis was excluded from the study. Thus, 385

patients were identified to have primary achalasia (Fig. 1).

Among these, 289 were newly diagnosed during the period

of observation (pattern A), and 172 were newly diagnosed

since the second year of the period of observation (pattern

B).

The calculated incidence of achalasia was 1.37 for pat-

tern A and 0.81 for pattern B per 100,000 person-years and

was not different between men and women (1.38 and 1.35,

respectively, for pattern A, and 0.83 and 0.79, respectively,

for pattern B). The mean age at diagnosis was

43.3 ± 14.4 years. The period prevalence of achalasia was

calculated as 7.0 per 100,000 persons (Table 1). The peak

incidence of pattern A achalasia was identified in the

60–69 years age group, and the 70–74 year age group for

pattern B. The peak period prevalence was identified in the

50–59 years age group. The trend to increasing incidence

(for both pattern A and B) and period prevalence of

achalasia was significant (all p\ 0.0001).

Risk of esophageal carcinoma with achalasia

During the period of observation (mean 4.17 ± 3.63 years)

in the 385 patients with achalasia, a diagnosis of esopha-

geal carcinoma was identified in 4 male patients. Endo-

scopic mucosal resection was performed in one, surgery in

two, and chemoradiation therapy in one of these patients.

The annual incidence rate of esophageal carcinoma with

achalasia was calculated as 0.25 per 100 person-years

(Table 2).

J Gastroenterol (2019) 54:621–627 623

123



In addition, among the 385 patients with achalasia, four

deaths were recorded during the period of observation, but

with no achalasia- or esophageal carcinoma-related deaths

specified.

Treatment trend for achalasia

In a total of 180 recorded interventions for patients with

achalasia, 124 interventions (esophageal dilation: 82, surgical

myotomy: 20, POEM: 22) were performed during the recent

5 years from 2013 to 2017 (Fig. 2). Esophageal dilation was

the mainstream treatment from 2013 to 2017, and more than

half of the patients were treated with esophageal dilation each

year (81.8% in 2013, 82.4% in 2014, 70.8% in 2015, 55.6% in

2016, and 52.9% in 2017). POEM has been included for

coverage in the public health insurance plan in Japan since

2016. Since that time, the number and proportion of patients

with achalasia treated using POEM have increased, from 8

(29.6%) in 2016, to 14 (41.2%) in 2017. Over the same period,

the use of surgical myotomy has decreased.

Fig. 1 Flowchart of the study

analysis. From a total of

5,493,650 records, 386 patients

had a diagnosis code of

achalasia. Among these, one

patient was excluded because of

a concurrent diagnosis of

congenital esophageal stenosis.

Therefore, 385 patients were

finally diagnosed with primary

achalasia (defined as prevalence

of achalasia) and included into

the study analysis. Among

them, incidence of achalasia

was identified in 289 as pattern

A, in 172 as pattern B (details

are shown in Supplemental file),

and 4 developed esophageal

carcinoma after the diagnosis of

achalasia

Table 1 Incidence and period prevalence of achalasia

Age

group,

years

Incidence (per 100,000 person-years) Period Prevalence (per 100,000

persons)
Pattern Aa Pattern Bb

Number of cases/

individuals

Person-

years

Incidence Number of cases/

individuals

Person-

years

Incidence Number

of cases

Number of

individuals

Period

prevalence

Overall 289/5,493,650 21,152923 1.37 172/5,493650 21,152,923 0.81 385 5,493,650 7.0

Under 18 12/1,381,175 5,966,801 0.20 10/1,381,175 5,966,801 0.17 16 1,381,176 1.2

18-29 36/1,225,340 3,942,185 0.91 151,225,340 3,942,185 0.38 46 1,225,345 3.8

30-39 51/970,901 4,149,728 1.23 31/970,902 4,149,730 0.75 72 970,903 7.4

40-49 85/891,930 3,787,434 2.24 55/891,930 3,787,434 1.45 114 891,935 12.8

50-59 70/641,723 2,315,820 3.02 42/641,722 2,315,817 1.81 92 641,715 14.3

60-69 33/348,156 922,275 3.58 17/348,156 922,275 1.84 42 348,153 12.1

70-74 2/34,425 68,680 2.91 2/34,425 68,680 2.91 3 34,423 8.7

There were statistically significant trends of increase in the period prevalence and incidence for patterns A and B over age groups (all

p values\ 0.0001)
aPattern A: Incidence of newly diagnosed cases during the period of observation
bPattern B: Incidence of newly diagnosed cases since the second year of the period of observation
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In 172 patients with newly diagnosed achalasia (pattern

B), 68 received interventional treatment during the period

of observation, including: esophageal dilation in 44

patients, surgical myotomy in 13, and POEM in 11. Among

these who received initial treatment, repeated intervention

was required in 25 of the 44 patients of esophageal dilation

(56.8%) at a mean of 7.8 months (range, 0–36 months after

the first esophageal dilation), including repeat esophageal

dilation in 17 patients, surgical myotomy in 4, and POEM

in 4. None of the patients first treated using surgical

myotomy or POEM received additional interventions dur-

ing the period of observation (Fig. 3).

Discussion

To our knowledge, this is the first study to analyze the

epidemiological details of achalasia in Japan. Consistent

with previous reports outside Japan, the incidence rate of

achalasia in Japan was estimated as close to 1.0 (range

0.81–1.37) per 100,000 person-years, being usually diag-

nosed in middle age, with an equal presentation in men and

women. There were statistically significant trends of

increase in the incidence and period prevalence over age

groups, which also corresponds to the result of previous

reports [15, 25]. The results of our study suggest that

achalasia has almost the same incidence among countries

and over time. Therefore, the pathogenesis may not be

influenced by environmental differences. Diagnostic skills

of achalasia have improved over time, with the develop-

ment and spread of endoscopy and improved awareness of

the disorder. Thus, we expect that while the number of

definite diagnosis of achalasia keeps increasing, the period

between symptom onset and diagnosis keeps decreasing.

This trend, however, could not specifically be evaluated

within the context of our study, which included observa-

tions only over recent years.

Leeuwenburgh et al. reported that the incidence of

esophageal carcinoma was 0.34 per 100 person-years and

malignancies tend to occur no sooner than 15–20 years

after the first achalasia symptoms [26]. Our incidence rate

of esophageal carcinoma was slightly lower (0.25 per 100

person-years). One of the reasons of our speculation is that

achalasia could be diagnosed and treated in relatively

earlier stage in Japan; hence, chronic inflammation on

achalasia is not progressing severely. In Japan, accessibil-

ity to hospitals is considered better owing to the pub-

lic medical insurance system for the entire nation. In

addition, the observation period (4.17 years) in this study

may not be sufficient to detect esophageal carcinoma.

According to the analysis of the national cancer center in

Japan, the risk of esophageal carcinoma in the general

population is estimated at 0.0308 per 100 person-years in

Table 2 Incidence of esophageal carcinoma in patients with

achalasia

Number 4 (out of 385)

Men/women 4:0

Period of observation, yearsa 4.17 ± 3.63

Person-years 1607.42

Incidence per 100 person-years (95% CIb) 0.25 (0.20–1.45)

aMean values ± SD shown
b95% CI: 95% Confidence interval (CI) was calculated by Ulm’s

approximation

Fig. 2 Treatment status of

achalasia in Japan. A total of

124 interventions (82

esophageal dilations, 20 surgical

myotomies, 22 POEMs) were

performed during the recent

5 years from 2013 to 2017.

Esophageal dilation was the

mainstream treatment, from

2013 to 2017, with an increase

in the use of POEM after 2016,

when the procedure was

included in the public health

insurance coverage. This

explains the increased

proportion of cases of achalasia

treated using POEM, with a

consequent decrease in surgical

myotomy
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men and 0.0056 per 100 person-years in women in 2014

[27]; therefore, rate ratio of esophageal carcinoma with

achalasia is considered much higher than that of the general

population. However, the absolute risk is rather low;

therefore, there is some concern whether regular surveil-

lance should be performed for all patients with achalasia.

At present, guidelines do not define clearly the priority

or flowchart of treatment for patients with achalasia

[28, 29]. As expected, esophageal dilation has been the

mainstream treatment for achalasia, although more than

half of the patients after first dilation had repeated inter-

ventions even in relatively short follow-up period. In this

study, we were unable to identify the detailed methodology

of esophageal dilation. However, based on our findings of

the high rate of repeated interventions needed after a first

dilation, there might be a need for standardization of the

method. In Japan, POEM was approved for coverage by

our public insurance in April 2016; thereafter, the number

and proportion of POEM have increased, although, at

present, its insurance coverage is still limited to selected

hospitals and surgeon meeting requirements [30]. Due to

this limited insurance coverage, other POEM procedures

may have been performed, with the patient covering costs;

these events, however, would not have influenced our

results using health insurance claims data. Therefore, even

at present, the role of POEM in the real world may be

slightly higher than that in this study. The annual decrease

in the proportion of patients with achalasia treated using

balloon dilatation (from 81.8% in 2013, to 52.9% in 2017)

may be due to the development of minimum invasive,

curative, POEM treatment. Analysis of the long-term out-

comes of treatment is needed to determine the best

treatment strategy for achalasia to improve patient’

symptoms and to prevent or treat concomitant esophageal

carcinoma [31].

Our study has several limitations, which should be

acknowledged. First, this study used a health insurance

claims data, and, therefore, possibly, not only manometry-

diagnosed achalasia cases were included. Therefore, other

esophageal motility disorders such as diffuse esophageal

spasm or jackhammer esophagus may have been included

in those patients diagnosed as achalasia and treated with

the same interventions as for achalasia. However, these

esophageal motility disorders are far rare, and it is difficult

to gauge their influence on the result of the study. Second,

health insurance data from employees and their dependents

did not allow analysis of patients aged C 75 years, which

may not be representative in Japanese aging population.

Esophageal carcinoma is generally more common in

elderly individuals; therefore, it is possible that our esti-

mated incidence was lower than the actual rate. Moreover,

given the employment patterns in Japan, there were more

men than women in our study sample. The sex ratio varies

across generations in Japan, with more men in the younger

populations and women predominating the older popula-

tions. However, the incidence and period prevalence in

both sexes and studied age groups should not be biased by

this population difference. Patients with mild achalasia

might not be included in our analysis, since these patients

may not have sought medical consultation due to milder

symptoms.

In conclusion, in Japan, the incidence and prevalence of

achalasia were comparable to the rate in other countries.

Moreover, as previously reported, the risk of esophageal

Fig. 3 Initial and repeated

treatments of achalasia in Japan.

Of the 172 newly diagnosed

patients, 68 patients received

initial interventional treatment

during the study period

(esophageal dilation in 44,

surgical myotomy in 13, and

POEM in 11). Among the 44

patients first treated using

esophageal dilation, 25 (56.9%)

required repeated intervention,

at a mean interval of 7.8 months

(range, 0–36 months), as

follows: repeat dilation in 17

patients, surgical myotomy in 4

and POEM in 4
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carcinoma in patients with achalasia is much higher than in

the general population, although the absolute risk for eso-

phageal carcinoma is rather low. Esophageal dilation has

been the mainstay treatment for achalasia, and the role of

POEM has increased annually.
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