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CHALASIA IS A RARE CHRONIC
disorder of esophageal motor
function, affecting approxi-
mately 1 person per 100000
population per year' and causing sub-
stantial impairment in health-related
quality of life.? Persons affected by acha-
lasia typically report dysphagia, regur-
gitation, and chest pain. The principal
functional abnormalities in achalasia are
absence of esophageal body peristalsis
and failure of the lower esophageal
sphincter to relax normally on swallow-
ing.? Although the etiology is not known,
the physiologic abnormality is thought
to be degeneration of the esophageal my-
enteric plexus, predominantly affecting
inhibitory ganglionic neurons.*

Achalasia is not curable, and the goal
of therapy is palliation of symptoms by
reducing the degree of esophageal ob-
struction at the level of the lower esoph-
ageal sphincter. Current therapeutic op-
tions include pharmacologic agents,
endoscopic injection of botulinum toxin
A into the lower esophageal sphinc-
ter, pneumatic dilatation of the lower
esophageal sphincter, and surgical di-
vision of the smooth muscle of the
lower esophageal sphincter (Heller
myotomy).’

There is controversy about the op-
timal choice of initial management of
achalasia. Long-term symptomatic im-
provement may be achieved with either
pneumatic dilatation or surgical myo-
tomy.”°® Although pneumatic dilata-
tion had been considered the first-line
therapy for achalasia for many years,’
recent widespread use of laparoscopic
surgery for achalasia has renewed in-
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Context Pneumatic dilatation and surgical (Heller) myotomy are the 2 principal meth-
ods for treatment of achalasia. There are no population-based studies comparing out-
comes of these 2 treatments in typical practice settings.

Objective To compare the outcomes of pneumatic dilatation and surgical myo-
tomy for achalasia.

Design, Setting, and Participants Retrospective longitudinal study using linked
administrative health data in Ontario. A total of 1461 persons aged 18 years or older
received treatment for achalasia between July 1991 and December 2002, 1181 (80.8%)
of whom had pneumatic dilatation and 280 (19.2%) of whom had surgical myotomy
as the first procedure.

Main Outcome Measures Use of subsequent interventions for achalasia (pneu-
matic dilatation, surgical myotomy, or esophagectomy) following the first treatment
during the study period, subsequent physician visits, and use of gastrointestinal medi-
cations among persons aged 65 years or older. We adjusted for confounding vari-
ables using regression models.

Results The cumulative risk of any subsequent intervention for achalasia after 1, 5,
and 10 years, respectively, was 36.8%, 56.2%, and 63.5% for persons treated ini-
tially with pneumatic dilatation and was 16.4%, 30.3%, and 37.5% for persons treated
initially with surgical myotomy (adjusted hazard ratio [HR], 2.37; 95% confidence in-
terval [Cl], 1.86-3.02; P<<.001). Differences in risk were observed only when subse-
quent pneumatic dilatation was included as an adverse outcome; there was no statis-
tical difference between the 2 groups with respect to the risk of subsequent surgical
myotomy or esophagectomy. Compared with persons treated initially with surgical
myotomy, those treated with pneumatic dilatation were not statistically different with
respect to subsequent physician visits (adjusted rate ratio, 1.01; 95% Cl, 1.00-1.03),
or time to use of histamine-2 receptor blockers (adjusted HR, 1.19; 95% ClI, 0.79-
1.80), proton pump inhibitors (HR, 1.02; 95% Cl, 0.70-1.49), and prokinetic medi-
cations (HR, 0.92; 95% Cl, 0.60-1.41).

Conclusions Subsequent intervention after the initial treatment of achalasia is com-
mon. Although the risk of subsequent interventions among persons treated with sur-
gical myotomy in typical practice settings is higher than previously thought, the risk of
subsequent intervention is greater among persons treated with pneumatic dilatation
than with surgical myotomy. This difference is attributable to the use of subsequent
pneumatic dilatation rather than surgical procedures.
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terest in a greater role for surgical myo-
tomy.® In the only randomized trial
comparing the outcomes of pneu-
matic dilatation and surgical myo-
tomy, 95% of patients treated with sur-
gical myotomy had a good long-term
result compared with 65% of patients
treated with pneumatic dilatation.’ Most
reports of the outcomes of achalasia
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Table 1. Baseline Patient Characteristics According to Initial Treatment

Surgical Myotomy Pneumatic Dilatation P
Characteristics (n = 280) (n=1181) Value
Age, mean (SD), y 48.8 (16.6) 52.5(18.6) .002
Sex, No. (%)
Female 133 (47.5) 568 (48.1) :| 86
Male 147 (52.5) 613 (51.9)
Charlson comorbidity score, No. (%)
0 263 (93.9) 1102 (93.3) 7]
1 15 (5.4) 68 (5.8) .90
=2 2(0.7) 11 (0.9 -
Income quintile, No. (%)*
5 (highest) 50 (17.9) 251 (21.3) 7]
4 48 (17.1) 196 (16.6)
3 52 (18.6) 219 (18.5) 84
2 63 (22.5) 249 (21.1)
1 (lowest) 58 (20.7) 223 (18.9)
Missing/not assigned 9.2 43 (3.6) —

*The value of income according to quintile varied between different neighborhoods.

treatment are produced by single cen-
ters and describe the effectiveness of
only 1 treatment method.

There are no published studies on the
effectiveness of achalasia treatment in
typical community practice. In the ab-
sence of population-based studies of the
effectiveness of achalasia therapy, it is dif-
ficult to make treatment recommenda-
tions to patients. The aim of the present
study was to describe the outcomes of
pneumatic dilatation and surgical myo-
tomy in typical practice using adminis-
trative health data in Ontario.

METHODS

Study Design

We conducted a retrospective cohort
study using population-based adminis-
trative health data in Ontario. Patients
were followed up for occurrence of out-
comes of interest from the time of the ini-
tial procedure until December 31, 2002.
The primary objective of the study was
to compare pneumatic dilatation and sur-
gical myotomy with respect to a variety
of treatment outcomes, including short-
term mortality, need for further inter-
ventions related to achalasia, and use of
medications for gastroesophageal re-
flux disease.

Data Sources and Study Patients

We followed up persons with achala-
sia longitudinally by linkage of records
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from several Ontario health data-
bases, including the Canadian Insti-
tute for Health Information (CIHI) hos-
pital separation database, the Ontario
Health Insurance Plan (OHIP) physi-
cian claims database, the Registered Per-
sons database (a vital statistics regis-
try), and the Ontario Drug Benefit
database, which covers pharmaceuti-
cal claims for persons aged 65 years or
older. Because of changes in the unique
personal identifier used to link records
across Ontario health databases, we
were unable to link individual records
prior to April 1, 1991, and could not
identify health services provided prior
to this date.

We searched electronic hospital dis-
charge records between July 1, 1991,
and December 31, 2002, for all per-
sons aged 18 years or older with a di-
agnosis of achalasia who were treated
with pneumatic dilatation or surgical
myotomy on an ambulatory or inpa-
tient basis. We defined a person’s first
treatment during this period as the in-
dex event for all analyses, regardless of
whether treatment for achalasia had
been received previously. Between 1991
and 2001, the diagnosis of achalasia was
defined by International Classification
of Diseases, 9th Revision code 530.0. For
2002, the diagnosis of achalasia was
identified by International Statistical
Classification of Diseases, 10th Revi-

sion diagnosis code K22.0. Pneumatic
dilatation was identified by OHIP fee
codes 72525, 72523, and E698.

Surgical myotomy was identified by
OHIP fee code S161. Since the OHIP
codes did not identify with certainty
whether the surgical myotomy was per-
formed laparoscopically during the
study period, we could not distin-
guish between open and laparoscopic
surgical procedures. The addition of an
antireflux procedure to a surgical myo-
tomy was identified by OHIP fee code
E758 or in the CIHI database by Cana-
dian Classification of Procedures code
54.6 (1991-2001) and Canadian Clas-
sification of Interventions code 1.NA.72
(2002). Agreement between hospital
discharge data and physician claims in
Canada ranges from 77% to more than
98%."°

We excluded records of persons with
achalasia who were younger than 18
years at the index procedure, lacked a
valid unique personal identifier, re-
sided outside of Ontario or in regions
where physicians did not submit claims
on a fee-for-service basis, did not have
either a pneumatic dilatation or surgi-
cal myotomy during the study period,
or who had any diagnosis of cancer.

Exposures

We collected information on age, sex,
comorbidity, and income status. Co-
morbidity was measured using the Deyo
adaptation of the Charlson comorbid-
ity index.! Median annual income in
neighborhood of residence was deter-
mined using 2001 census data, linked
to postal forward sortation areas and
categorized into community-specific
quintiles within census regions.

Outcomes

The primary study outcome was de-
fined a priori as the first occurrence of
any (1) pneumatic dilatation, (2) sur-
gical myotomy, or (3) esophageal re-
section following index treatment. Oc-
currence of esophagectomy was defined
by OHIP fee codes S089 or S090. We
also performed separate analyses for the
occurrence of the first esophageal di-
latation, myotomy, and esophagectomy.
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We analyzed a number of second-
ary outcomes, including death within
30 days of initial treatment, long-term
survival, and the number of physician
visits following initial treatment, de-
fined as the number of days on which
a physician was seen, collected as a mea-
sure of health resource use. We also
analyzed length of hospital stay follow-
ing index therapy as a measure of pro-
cedure-related morbidity.

We measured use of upper gas-
trointestinal tract medications after
treatment for persons aged 65 years or
older at the time of initial treatment dur-
ing the study period, for whom all pre-
scription medications are provided by
the Ontario Drug Benefit program. We
measured the time from initial treat-
ment to first prescription of hista-
mine-2 receptor blockers (cimetidine,
famotidine, nizatidine, and raniti-
dine), proton pump inhibitors (esome-
prazole, lansoprazole, omeprazole, pan-
toprazole, and rabeprazole), and
prokinetic agents (cisapride, domperi-
done, and metoclopramide).

Statistical Analysis

Baseline differences between groups
were tested using the x?* test for cat-
egorical variables and analysis of vari-
ance for continuous variables. Differ-
ences between treatment groups with
respect to dichotomous outcomes were
compared using the x* test. Nonpara-
metric tests were used to compare the
length of hospital stay following in-
dex treatment. Change in the relative
use of the 2 procedures over time was
tested using the Mantel-Haenszel ex-
tension test for trend.

The cumulative risk of experienc-
ing adverse outcomes was estimated us-
ing Kaplan-Meier survival curves, and
differences between groups were com-
pared using the log-rank test. Cox pro-
portional hazards models were used to
estimate the time between the date of
the index treatment and the date of the
first adverse event, death, or Decem-
ber31,2002. Observation time was cen-
sored after the first adverse event. Mul-
tivariable models were used to adjust
for potentially confounding variables.
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Table 2. Cumulative Risk of Subsequent Interventions for Achalasia After 10 Years According

to Initial Treatment

Cumulative Risk

by Initial Treatment, %*

Surgical Pneumatic P
Subsequent Interventions Myotomy Dilatation Valuet
Pneumatic dilatation, surgical 37.5 63.5 <.001
myotomy, or esophagectomy
Pneumatic dilatation 33.6 60.5 <.001
Surgical myotomy 1.4 16.0 .10
Esophagectomy 6.8 2.1 .16

*The cumulative unadjusted risk of subsequent interventions was estimated using Kaplan-Meier methods.

1P values were calculated from the log-rank test.

The assumption of proportional haz-
ards was checked by inspection of Kap-
lan-Meier curves and by log-log plots.
Adjusted risks of adverse outcomes
were obtained by fitting logistic regres-
sion models for pneumatic dilatation
and surgical myotomy, adjusting for
age, sex, and comorbidity, with each co-
variate centered at its mean value. Rela-
tive differences in physician visits were
estimated using Poisson regression
models, and the adjusted number of
physician visits for each treatment
group was estimated using multivari-
able linear regression models.

All statistical analyses were per-
formed using SAS software, version 9.1
(SAS Institute Inc, Cary, NC). All P val-
ues were 2-tailed and considered to be
statistically significant when less than
.05. This study was approved by the re-
search ethics boards of Sunnybrook and
Women’s College Hospital and the Uni-
versity of Toronto, Toronto, Ontario.

RESULTS

We identified 4401 persons with acha-
lasia without a diagnosis of cancer be-
tween July 1, 1991, and December 31,
2002. Two hundred twenty persons
(5.0%) were excluded from subse-
quent analyses because of residence out-
side of Ontario or in regions where fee-
for-service claims were not routinely
submitted and 114 (2.6%) were ex-
cluded because of age younger than 18
years at the index event. A total of 2606
persons (59.2%) did not have either a
pneumatic dilatation or surgical myo-
tomy procedure during the study pe-
riod, most of whom had likely been

treated prior to July 1991. The final co-
hort therefore consisted of 1461 per-
sons with achalasia, 1181 (80.8%)
whose first procedure during the study
period was a pneumatic dilatation and
280 (19.2%) whose first procedure was
a surgical myotomy.

Baseline characteristics of patients ac-
cording to their initial treatment are pre-
sented in TABLE 1. Persons in the pneu-
matic dilatation group were slightly
older than those who received surgery
as initial treatment (52.5 vs 48.8 years;
P=.002). The distributions of sex, co-
morbidity, and income status in neigh-
borhood of residence were similar be-
tween treatment groups.

The mean number of years of fol-
low-up was 5.0 (median, 4.7 [range,
0.03-11.7] years). Among 1181 per-
sons treated initially with pneumatic di-
latation, 562 (47.6%) subsequently re-
ceived 1 or more additional pneumatic
dilatations, 148 (12.5%) had a surgi-
cal myotomy, and 13 (1.1%) had an
esophagectomy. Of the 562 who had
subsequent pneumatic dilatations dur-
ing the study period, 407 (72.4%) had
1 or 2 subsequent pneumatic dilata-
tions and 155 (27.6%) had 3 or more.
Among 280 treated initially with sur-
gical myotomy, 59 (21.1%) subse-
quently received 1 or more pneumatic
dilatations, 24 (8.6%) had an addi-
tional surgical myotomy, and 6 (2.1%)
had an esophagectomy. TABLE 2 sum-
marizes the cumulative risk of subse-
quent interventions for achalasia after
up to 10 years of follow-up, according
to initial treatment during the study pe-
riod.
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Persons who received pneumatic di-
latation as the initial treatment during
the study period were more likely than
those treated with surgical myotomy to
require an additional pneumatic dila-
tation, surgical myotomy, or esopha-
gectomy during follow-up (P<<.001)
(FIGURE). Among persons treated ini-
tially with surgical myotomy, 16.4% had
another intervention after 1 year com-
pared with 36.8% of persons treated ini-
tially with pneumatic dilatation. Five
years after initial therapy, the risk of
subsequent intervention was 30.3% and

56.2%, respectively, for persons treated
with surgical myotomy and pneu-
matic dilatation. The 10-year cumula-
tive risk of subsequent intervention for
persons treated initially with surgical
myotomy and pneumatic dilatation was
37.5% and 63.5%, respectively.

The risk of additional interventions
was lower among women than men
(hazard ratio [HR], 0.85; 95% confi-
dence interval [CI], 0.73-0.99), and
higher among persons with greater bur-
den of comorbid illness (HR per unit
increase in the Charlson comorbidity

-]
Figure. Time to Subsequent Treatment After Initial Treatment During the Study Period

1.00+
=
XS] GE) 0.80+
é § Pneumatic Dilatation
% = 0.607
£
z 2 040
g 3 Surgical Myotomy
O 8 0.204
(%]
Log-Rank P<.001
0 2 4 6 8 10 12
Time, y
No. at Risk
Pneumatic Dilatation 1181 508 329 193 108 40
Surgical Myotomy 280 158 114 73 42 16

Subsequent treatment was defined as the first pneumatic dilatation, surgical myotomy, or esophagectomy fol-
lowing initial treatment. Time to treatment failure was calculated from the date of the first treatment for acha-
lasia during the study period. Observations were censored if treatment failure did not occur prior to death or
December 31, 2002. Cumulative risk of treatment failure was estimated by Kaplan-Meier methods, and the
curves were compared using the log-rank test.

]
Table 3. Adjusted Risk of Subsequent Interventions for Achalasia According to Initial
Treatment

Estimated Probability, % Hazard Ratio

Interventions (95% CI)* (95% CI)t
Subsequent pneumatic dilatation, surgical
myotomy, or esophagectomy
Inftfal surgical r.nyoltomy. 26 (22-32) :| 2.37 (1.86-3.02)
Initial pneumatic dilatation 53 (50-56)
Subsequent pneumatic dilatation
In?t?al surgical rlnyoltomy 21 (17-26) :I 2.80 (2.14-3.66)
Initial pneumatic dilatation 48 (45-50)
Subsequent s.urgical myotomy
In!t!al surgical r‘nyo.tomy 7 (5-11) ] 1,51 (0.98-2.39)
Initial pneumatic dilatation 12 (10-14)
Subsequent esophagectomy
In!t!al surgical r.nyo'tomyf 2 (1-4) ] 0.49 (0.18-1.31)
Initial pneumatic dilatation 0-2)

Abbreviation: ClI, confidence interval.

*The probability of subsequent interventions for achalasia was estimated using logistic regression models with adjust-
ment for age, sex, and comorbidity using mean values for the covariates. Probabilities do not account for censored
observations; therefore, values for the overall probability of subsequent treatment are lower than the cumulative prob-
ability of subsequent treatment.

tHazard ratios represent the risk of subsequent interventions for persons treated initially with pneumatic dilatation com-
pared with surgical myotomy and were estimated using Cox proportional hazards models with adjustment for age,
sex, comorbidity, and income in neighborhood of residence.
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score, 1.33;95% CI, 1.13-1.57). There
was no relationship between the risk of
subsequent treatment for achalasia and
age or median neighborhood income.
After adjustment for age, sex, comor-
bidity, and income status, persons
treated initially with pneumatic dila-
tation were significantly more likely to
receive additional interventions than
those treated initially with surgical myo-
tomy (HR, 2.37; 95% CI, 1.86-3.02;
P<.001) (TABLE 3).

The adjusted probability of receiv-
ing subsequent interventions was 52.9%
(95% CI, 50.1%-55.8%) for persons
treated initially with pneumatic dila-
tation compared with 26.5% (95% CI,
21.6%-32.0%) for persons treated ini-
tially with surgical myotomy. In analy-
ses estimating the relative risk of each
type of reintervention separately ac-
cording to initial treatment provided,
initial pneumatic dilatation was asso-
ciated with a nearly 3-fold risk of sub-
sequent pneumatic dilatation com-
pared with initial surgical myotomy.
There were no statistically significant
associations between initial treatment
and subsequent need for surgical myo-
tomy or esophagectomy (Table 3).

No deaths occurred within 30 days of
asurgical myotomy, and 7 deaths (0.6%)
occurred within 30 days of a pneu-
matic dilatation (P=.20). Twenty-five
(8.9%) of 280 persons treated initially
with surgical myotomy and 189 (16.0%)
of 1181 persons treated initially with
pneumatic dilatation died during the
study period (adjusted HR for death
among those treated with pneumatic di-
latation compared with surgical myo-
tomy, 1.22;95% CI, 0.80-1.87). The me-
dian length of hospital stay following
surgical myotomy was 4 days (mean, 5.7
[range, 1-34] days) and following pneu-
matic dilatation was O days (mean, 3.6
[range, 0-504.0] days; P<<.001).

There was no difference in the adjusted
mean rate of subsequent physician vis-
its between persons treated initially with
pneumatic dilatation (mean number of
physician visits, 18.9; 95% CI, 18.7-
19.0) compared with surgical myotomy
(mean visits, 18.6;95% CI, 18.4-18.9; rate
ratio, 1.01; 95% CI, 1.00-1.03).
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Four hundred eighteen persons
(28.6%) were aged 65 years or older at
the time of the initial intervention and
were included in analyses of antireflux
and prokinetic medication use after ini-
tial treatment. Most filled at least 1 pre-
scription for antireflux or prokinetic
medications during follow-up. There
was no statistical difference between
treatment groups with respect to the
time to first use of histamine-2 recep-
tor blockers, proton pump inhibitors,
or prokinetic medications (TABLE 4).
We studied use of antireflux medica-
tions in the group of patients who had
surgical myotomy to determine whether
use of an antireflux procedure at the
time of surgical myotomy affected the
risk of subsequent use of medications
related to gastroesophageal reflux. Four-
teen (46.7%) of 30 patients who had a
fundoplication at the time of the ini-
tial surgical myotomy subsequently
used antireflux medications in the fol-
low-up period compared with 13
(41.9%) of 31 who did not have a fun-
doplication (P=.71).

A pneumatic dilatation occurring af-
ter an earlier treatment episode may be
done in the context of a “graded” ap-
proach, using a progressively larger bal-
loon size to improve symptoms that
persist following dilatation with a
smaller balloon. These dilatations may
be considered additional planned treat-
ments rather than failure of initial
therapy and usually occur within a short
time after initial treatment. Among per-
sons treated initially with pneumatic di-
latation, 7.0% had a subsequent dila-
tation within 1 month and 16.5% had
a subsequent dilatation within 3
months.

In the final 2 years of the study, sur-
gical myotomy was used as initial treat-
ment in more than 25% of cases,
whereas in the years before 2001, it was
used in 14% to 19% of cases. The test
for linear trend was not statistically sig-
nificant (P=.15).

COMMENT

There are a variety of treatment op-
tions for achalasia. However, re-
sponse to medications is poor,”? and

©2006 American Medical Association. All rights reserved.
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|
Table 4. Relative Risk of Use of Antireflux and Prokinetic Medications After Treatment for

Achalasia
Hazard Ratio (95% Confidence Interval)*
Medications I Unadjusted Adjustedt I
Histamine-2 receptor blockers} 1.16 (0.77-1.74) 1.19(0.79-1.80)
Proton pump inhibitors§ 1.03 (0.71-1.50) 1.02 (0.70-1.49)
Prokinetic agents|| 0.98 (0.64-1.49) 0.92 (0.60-1.41)

*Hazard ratios represent the risk of first use of a medication class among persons treated initially with pneumatic di-
latation compared with surgical myotomy and were estimated using Cox proportional hazards models.

FAdjusted for age, sex, comorbidity, and income in neighborhood of residence.

FHistamine-2 receptor blockers include cimetidine, famotidine, nizatidine, and ranitidine.

§Proton pump inhibitors include esomeprazole, lansoprazole, omeprazole, pantoprazole, and rabeprazole.

|IProkinetic agents include cisapride, domperidone, and metoclopramide.

the effect of intrasphincteric botuli-
num toxin injection is transient” and
substantially worse than both sur-
gery'* and pneumatic dilatation.'*!”
Therefore, in patients with achalasia
who are in good general health, the
principal therapeutic decision is be-
tween pneumatic dilatation and surgi-
cal myotomy.

In this population-based study of per-
sons with achalasia in Ontario, we found
that many patients require subsequent
interventions after either pneumatic di-
latation or surgical myotomy. How-
ever, less than 40% of patients treated
initially with surgical myotomy re-
ceived subsequent interventions com-
pared with more than 60% of patients
treated initially with pneumatic dilata-
tion. Although most of our findings are
consistent with the body of literature re-
garding the effectiveness of pneumatic
dilatation and surgical myotomy for
achalasia,'** the risk of subsequent in-
terventions following surgical myo-
tomy was much higher than the cur-
rent literature suggests. Our study had
several unique advantages compared
with other reports of the outcomes of
achalasia therapy. We were able to con-
duct a longitudinal analysis of a large
number of patients with a rare disease.
Our large sample of population-based
data allows a more precise estimate of
the long-term likelihood of retreat-
ment than do previously published stud-
ies and provides estimates of the out-
comes of different treatments by
clinicians in typical care settings.

In deciding whether to treat a pa-
tient with pneumatic dilatation vs sur-
gical myotomy, there are a variety of

considerations, including the risks of
the 2 procedures, their relative effec-
tiveness in improving the symptoms of
achalasia, and the risk of treatment con-
sequences such as gastroesophageal re-
flux. Pneumatic dilatation is per-
formed under conscious sedation and
does not require a general anesthetic,
and a single treatment may suffice.
However, there is a risk of esophageal
perforation of 1% to 5%, requiring
emergency surgery in more than 50%
of cases in which perforation does oc-
cur.”** Although clinical improve-
ment in symptoms occurs in 80% to
90% of patients, long-term follow-up
studies suggest that symptoms requir-
ing additional treatment recur in more
than 60% of patients.'® Surgical (Heller)
myotomy? results in clinical improve-
ment in 88% to 97% of patients.'>**2
Laparoscopic surgery for achalasia® can
now be successfully accomplished in
virtually all patients, with a short hos-
pital stay and a convalescence period
of 1 to 2 weeks,***! and does not ap-
pear to be less effective than conven-
tional surgery when performed by ex-
perienced surgeons.**

In our study, we considered a sub-
sequent pneumatic dilatation to repre-
sent an adverse outcome regardless of
whether the initial treatment was pneu-
matic dilatation or surgery. Others have
examined the outcomes of “graded”
pneumatic dilatation, wherein only
crossover to surgery, persistence of se-
vere symptoms,** or more than 3 dila-
tations during follow-up are consid-
ered failure of pneumatic dilatation. In
our study, we sought to provide a de-
scription of the expected outcomes of
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a typical instance of treatment by either
pneumatic dilatation or surgical myo-
tomy and were unable to determine the
specific indication for treatment. Less
than 14% of those treated initially by
pneumatic dilatation had more than 3
dilatations during the study period, sug-
gesting that dilatation “fails” in very few
patients when a graduated approach of
up to 3 dilatations is not considered to
represent failure. However, only a small
proportion of subsequent dilatations oc-
curred within 3 months of the initial di-
latation, suggesting that late recur-
rence of symptoms rather than planned
early reintervention is responsible for
most pneumatic dilatations occurring
during follow-up.

We were interested in measuring the
risk of chronic gastroesophageal re-
flux after treatment of achalasia by sur-
gical myotomy or pneumatic dilata-
tion. Gastroesophageal reflux may
occur after both pneumatic dilata-
tion* and surgical myotomy?'*° and has
historically been a major long-term
problem after treatment of achalasia, ne-
cessitating esophagectomy in patients
who developed severe gastroesoph-
ageal reflux in the era before wide-
spread use of proton pump inhibitors
and histamine-2 receptor blockers.>” We
did not identify any differences in the
use of antireflux or prokinetic medica-
tions between patients treated by pneu-
matic dilatation or surgical myotomy.
Use of medications is not likely a reli-
able measure of gastroesophageal re-
flux since many patients take medica-
tions in the absence of documented acid
reflux and others with reflux are as-
ymptomatic and do not take antire-
flux medications.

We did not find a difference in the
pattern of antireflux medication use be-
tween patients who had an antireflux
procedure as part of a surgical myo-
tomy and patients who did not. How-
ever, there were few persons who were
aged 65 years or older at the time of sur-
gery, in whom we could study postop-
erative medication use. A recent clini-
cal trial demonstrating a 90% reduction
in the risk of gastroesophageal reflux
after a surgical myotomy with the ad-
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dition of an antireflux procedure® has
reduced the degree of controversy about
its routine use in achalasia surgery.*

We did not find a difference in sub-
sequent health resource use, as mea-
sured by the number of physician vis-
its, between pneumatic dilatation and
surgical myotomy. We were unable to
measure specific complications of the
procedures. International Classification
of Diseases codes for complications (E-
codes) are insensitive for the detection
of procedure-related complications, and
we were unable to develop a valid algo-
rithm for ascertainment of esophageal
perforation using diagnosis and proce-
dure codes. As expected, we found that
the median length of stay was much
shorter for pneumatic dilatation than for
surgical myotomy.

While the broader use of laparo-
scopic surgery has increased the rate of
some surgical procedures, we did not
identify a large increase in the rate of
surgical myotomy over the study pe-
riod, except for amodest increase in the
use of surgical myotomy during the fi-
nal 2 years of the study. Therefore, secu-
lar changes in the use of surgical myo-
tomy during the study period are
unlikely to have affected our results.

Our study has several limitations.
First, it is possible that the observed dif-
ferences in outcomes of pneumatic di-
latation and surgical myotomy in our
observational study were due in part to
selection bias. Although those treated
with pneumatic dilatation were older,
on average, than those treated with sur-
gery, age was not an independent de-
terminant of use of subsequent proce-
dures. We used regression models to
adjust for measured confounders. The
majority of patients in our study were
treated initially with pneumatic dila-
tation, reflecting a bias toward use of
dilatation in Ontario during the pe-
riod we studied. It is not clear in which
direction this selection bias would in-
fluence the results, since it is not known
which treatment would be offered pref-
erentially to patients with a worse ex-
pected outcome.

Our use of administrative health data
did not allow us to measure symp-

toms, function, or quality of life, argu-
ably the most important outcomes for
achalasia treatment. It is possible that
patients who did not receive subse-
quent treatment still had severe dis-
ability. Clinical information in admin-
istrative health databases varies in
quality. However, a diagnosis code for
achalasia is probably highly specific, es-
pecially when linked to a procedure
such as pneumatic dilatation or myo-
tomy. We do not believe that many
cases of achalasia were missed, since we
would expect to see a similar number
of new cases of achalasia as was found
in our study, given the incidence of the
disease and the population of Ontario
(12 million). To improve the accuracy
of outcome ascertainment, we relied
primarily on the occurrence of proce-
dures, which are coded more accu-
rately than diagnoses in the adminis-
trative data sets we used."

Because we were unable to link
records reliably prior to 1991, we were
not able to develop an incident cohort
of patients with achalasia who had not
been previously treated. However, de-
veloping an incident cohort for this dis-
ease using administrative health data is
problematic. The ”look-back” window
for prior treatments should be very long,
since persons may receive subsequent in-
terventions many years after a previous
intervention. Ensuring that no treat-
ments were provided in the previous 1
or 2 years would not identify with cer-
tainty patients who had not previously
undergone surgery or pneumatic dilata-
tion for achalasia. To the extent that treat-
ment outcomes are better for subse-
quent pneumatic dilatations than for first
pneumatic dilatations,** our results prob-
ably overestimate the effectiveness of a
first episode of pneumatic dilatation in
terms of the need for subsequent treat-
ment. By studying persons who had an
intervention during a specified time in-
terval, our study design was biased in fa-
vor of including patients with greater in-
tensity of treatment, which might result
in an overestimate of the risk of subse-
quent treatment.

Finally, we were not able to distin-
guish reliably between open and lap-
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aroscopic procedures for surgical myo-
tomy. However, open and laparoscopic
surgeries for achalasia are equivalent
with respect to treatment outcomes
when performed by surgeons who are
skilled in these procedures.*

In conclusion, subsequent interven-
tions for the treatment of achalasia are
common among persons treated with
either pneumatic dilatation or surgical
myotomy, although the risk of subse-
quent interventions is substantially
lower among those treated with surgi-
cal myotomy. Persons with achalasia
should be aware of the long-term
effectiveness of pneumatic dilatation
and surgical myotomy in average prac-
tice settings. Considerations affecting
the treatment choice should include

PNEUMATIC DILATATION AND SURGICAL MYOTOMY FOR ACHALASIA

patients’ attitudes toward surgical pro-
cedures and the desire to avoid subse-
quent interventions. A randomized
clinical trial comparing pneumatic
dilatation and surgical myotomy with
respect to achalasia symptoms, esoph-
ageal function, and health-related
quality of life is necessary to deter-
mine whether one procedure is supe-
rior to the other.
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