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OBJECTIVES: To assess the surgical technique and the frequency of different types of antireflux surgery used
in Canada after the introduction of laparoscopic antireflux surgery.
DESIGN: Gastroesophageal reflux (GER) surgery and population data in fiscal years 1992 through 1996.
were accessed through the Canadian Institute of Health Information, provincial health ministries, MED
ECHO and Statistics Canada databases. Data were also analysed by province and nationally for type of
surgery (e.g., open abdominal, thoracic, thoracoscopic and laparoscopic).
RESULTS: National data showed a slight increase in GER surgery in the last 5 years. Laparoscopic surgery
increased 2.8 fold in 1993 and 1.6 fold in 1995 over the previous years. Open abdominal cases decreased
1.1 fold from 1992 to 1996. Thoracic cases remained essentially unchanged. Provincial and regional dis-
parities in procedures per 100 000 population exist (Ontario 7.1 versus Nova Scotia 20.7). Areas in which
little or no laparoscopic surgery was done had an average increase of 3%, whereas areas in which laparo-
scopic surgery was done had an average increase of 16% in GER surgery during the course of the study. In
provinces west of Quebec (with the exception of Manitoba) more than 50% of GER surgery is laparo-
scopic; in areas east of Ontario less than 25% of GER surgery is performed laparoscopically. Five provinces
(Manitoba, Quebec, Nova Scotia, Prince Edward Island and Newfoundland) performed significantly fewer
laparoscopic procedures than the national average.
CONCLUSIONS: The frequency of GER surgery is increasing modestly in Canada and is performed most of-
ten by the open abdominal route. Regional disparities in open and laparoscopic techniques are apparent.
Laparoscopic surgery for GER is increasing rapidly and accounts for the decrease in open GER
surgery.

OBJECTIFS : Le Canada après l'apparition du montage chirurgical antireflux par laparoscopie
CONCEPTION : On a consulté les bases de données de l'Institut canadien d'information sur la santé, des
ministères provinciaux de la santé, de MED ECHO et de Statistique Canada afin d'obtenir, pour les exerci-
ces 1992 à 1996, les données sur la population et les montages chirurgicaux effectués à la suite d'un reflux
gastro-œsophagien (RGO). On a aussi analysé les données provinciales et nationales sur le type d'interven-
tion (p. ex., à abdomen ouvert, thoracique, thoracoscopique et laparoscopique).
RÉSULTATS : Les données nationales indiquent une légère augmentation du nombre d'interventions chirur -
gicales de traitement du RGO au cours des cinq dernières années. Les interventions par laparoscopie ont été
2,8 fois plus nombreuses en 1993 et 1,6 fois plus nombreuses en 1995 par rapport aux années précédentes.
Les interventions à abdomen ouvert ont été 1,1 fois moins nombreuses entre 1992 et 1996. La situation est
demeurée à peu près inchangée dans le cas des interventions thoraciques. Le nombre d'interventions exé-
cutées par 100 000 habitants varie selon les provinces et les régions (7,1 en Ontario contre 20,7 en Nouvelle-
Écosse). Dans les régions où cette intervention n'existait à peu près pas, le traitement chirurgical du RGO par
laparoscopie a affiché une augmentation moyenne de 3 %, tandis qu'on a constaté au cours de l'étude, dans
les régions où la procédure était déjà employée, une hausse moyenne de 16 %. Dans les provinces à l'ouest du
Québec (à l'exception du Manitoba), plus de 50 % des chirurgies de traitement du RGO ont été faites par la-
paroscopie, tandis dans les régions à l'est de l'Ontario, moins de 25 % de ces interventions ont eu lieu par la-
paroscopie. Cinq provinces (Manitoba, Québec, Nouvelle-Écosse, Île-du-Prince-Édouard et Terre-Neuve)
ont exécuté beaucoup moins d'interventions laparoscopiques par rapport à la moyenne nationale.
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Gastroesophageal reflux disease
(GERD) is endemic in
Canada. Up to 40% of adults

have symptoms. The key to treatment
is effective maintenance therapy with
proton pump inhibitors. The other al-
ternative is antireflux surgery. Studies
have shown that surgery for GERD is
effective, and cost-effectiveness stud-
ies have confirmed its benefit in
younger patients.1,2

Since the introduction of laparo-
scopic cholecystectomy, surgeons’ and
patients’ attitudes toward biliary tract
surgery have changed dramatically. In
fact, the change in the overall provi-
sion of health care related to the diag-
nosis of cholelithiasis and its related
diseases is based solely on the lap-
aroscopic approach.3 Studies have
demonstrated the benefit of laparo-
scopic biliary tract surgery with respect
to pain, length of hospital stay and
time to full recovery.4–6 Randomized
controlled trials of laparoscopic chole-
cystectomy compared with open
cholecystectomy have shown the su-
periority of the laparoscopic tech-
nique.7 However, after widespread
adoption of this procedure, complica-
tions unique to the laparoscopic tech-
nique began to appear.8–11 Also,
known complications of open chole-
cystectomy (e.g., bile-duct injuries)
were reported with increased fre-
quency after use of the laparoscopic
technique.8,9 These findings have
spawned a new series of papers in the
literature on prevention and manage-
ment of these complications.9,10 With
the public’s increased awareness of
health care issues and technologic ad-
vances it was not surprising that pa-
tient demand, in part, led to the 
explosion of laparoscopic cholecystec-
tomy before adequate controlled clin-
ical trials were performed. The laparo-
scopic era for gastrointestinal surgery

also led to changes in health care de-
livery, placing greater emphasis on
ambulatory or short-stay surgery.
Some authors have questioned the

value of the laparoscopic antireflux sur-
gical technique.12 If laparoscopic antire-
flux surgery is seen as an effective alter-
native to lifelong medication, it must
be be based on sound rationale and be
performed on the “right” patients as
determined by clinical criteria and ob-
jective diagnostic tests. The first report
of a laparoscopic Nissen fundoplication
was in 1991.13 Since then, reports of la-
paroscopic Nissen fundoplication and
laparoscopic Hill repair have ap-
peared.14,15 Outcome studies looking at
physiologic assessment, symptoms and
quality of life measures have shown
good results in 93% to 96% of patients
having typical symptoms of GERD.16–18

To answer the question: Is antireflux
surgery increasing or decreasing in
Canada and to what extent has this
been influenced by the advent of la-
paroscopic surgery? we searched the
Canadian health databases.

METHODS

The Canadian Institute for Health
Information (CIHI), provincial health
ministries and MED ECHO databases
were accessed for antireflux surgery
data during fiscal years 1992/93,
1993/94, 1994/95 and 1995/96.
The data were provided by geographic
area, provincially and nationally, and
included the numbers of antireflux
procedures listed by operative ap-
proach (e.g., laparoscopic, open ab-
dominal, thoracoscopic, and thoracic)
but not the specific technique used
(i.e., Nissen, Hill or Belsey proce-
dure). When CIHI information was
incomplete, the health ministry of that
province was contacted to obtain the
missing data. The data for Quebec

were completely supplied by the Que-
bec Ministry of Health through the
MED ECHO database. Statistics
Canada provided national, provincial
and municipal population data. A mu-
nicipal database was created but does
not take into account the population
of the referral area for individual cities,
making the rate per 100 000 popula-
tion of questionable significance. The
data were analysed using Lotus 123
97 and Approach 97.

RESULTS

The number of antireflux proce-
dures performed in each province is
shown in Table I. Thoracoscopic an-
tireflux surgery is not performed com-
monly in Canada. The data are pre-
sented graphically for the fiscal year
1996 in Table II. It is evident that
provincial disparities exist in the use of
antireflux surgery. The rate of antire-
flux surgery in 1996 per 100 000 pop-
ulation for all of Canada was 11.4.
Prince Edward Island had the lowest
rate at 3.0, and Nova Scotia had the
highest rate at 19.6. Disparities also
exist in the use of laparoscopic antire-
flux surgery (LS). The rate of LS is
highest in Alberta and the western
provinces with the exception of Mani-
toba and, with the exception of New
Brunswick, is performed minimally
east of Ontario and in the 2 territories.
There has been a marked increase in
the utilization of laparoscopic GER
surgery (Fig. 1). Between 1992 and
1996, those regions using LS at or
above the national average had an
overall 16% increase in GER surgery.
This compares with a 3% increase in
the use of antireflux surgery in those
provinces where LS is not prominent
and with a 3.5% decrease in the overall
national use of antireflux surgery. In
those regions where essentially no la-

CONCLUSIONS : La fréquence des chirurgies de traitement du RGO augmente faiblement au Canada, et les
interventions sont exécutées la plupart du temps par voie abdominale. Les disparités régionales au niveau
des interventions abdominales et laparoscopiques sont évidentes. La fréquence du traitement chirurgical
du RGO par laparoscopie augmente rapidement, ce qui explique la diminution des interventions ouvertes.



paroscopic surgery was performed in
1996, there was a net decrease of 6.5%
in their overall antireflux surgery rates
between 1992 and 1996. Five regions
that performed 2 or fewer laparoscopic
repairs per year in fiscal year 1993

(Manitoba, Quebec, Nova Scotia,
Prince Edward Island and Newfound-
land) stopped performing laparoscopic
surgery thereafter. Thirteen regions
started performing laparoscopic antire-
flux surgery after fiscal year 1993.

DISCUSSION

Concerns exist among many
esophageal surgeons that the rigid in-
dications for GER surgery may be re-
laxed and that inappropriate antireflux
surgery will be performed simply be-
cause it can be done laparoscopically.19

Because of the increasing interest in la-
paroscopic surgery, a concern for pa-
tient welfare, and the availability of 
laparoscopic fundoplication, the num-
ber of patients referred for laparoscopic
GER surgery is likely to increase, so the
concerns may be valid. Such findings
have been reported for laparoscopic
cholecystectomy.20 Laparoscopic an-
tireflux surgery is one of a number of
advanced laparoscopic techniques now
becoming more readily available. Al-
though the learning curve for mastery
of the GER technique is much longer
than for cholecystectomy, surgeons
may believe that it is simply a natural
extension to their skills acquired in bil-
iary tract surgery. This belief combined
with the perceived benign nature of la-
paroscopic procedures could lead to a

MCMAHON AND MERCER

50 JCC, Vol. 43, No 1, février 2000

Table I

National Date of Antireflux Procedures Performed Between Fiscal Years 1992 and 1996

Fiscal year

1992 1993 1994 1995 1996

Province/population*   No.    Rate† No.   Rate† No.   Rate† No.   Rate† No. Rate†

British Columbia/3.5   266   7.6   283   8.1   274   7.8  382   8.1   445 12.7

Alberta/2.6   446 17.0   401 15.3   438 16.7   480 18.3   448 17.1

Saskatchewan/ 0.9     87   8.8   119 12.0   118 11.9   104 10.5   122 12.3

Manitoba/1.1     75   6.8     91   8.3   104   9.4     82   7.4     92 8.3

Ontario/10.4 1016   9.8 1137 10.9 1076 10.3 1208 11.6 1144 11.0

Quebec/7.0   553   7.9   598   8.5   597   8.5   597   8.5   609 8.7

New Brunswick/0.7     90 12.3     95 13.0     79 10.8   110 15.0   110 15.0

Nova Scotia/0.9   121 23.4   224 24.8   189 20.9   218 24.1   177 19.6

Prince Edward Island/0.1       5   3.8      2   1.5       6   4.5     11   8.3       4 3.0

Newfoundland/0.6     62 11.1     48   8.6     63 11.2     78 13.9     53 9.4

Yukon/Northwest Territories/0.1       7   7.8       8   8.9       4   4.4       3   3.3       7 7.8

Canada/28.1 2819 10.0 3006 10.7 2948 10.5 3273 11.7 3211 11.4
∗× 106

†Rate per 100 000 population

Table II

National and Provincial Antireflux Surgery Rates for the Fiscal Year 1996*

Type of surgery

Province Abdominal Thoracic Laparoscopic

British Columbia   6.5 1.0 5.2

Alberta 10.3 0.6 6.3

Saskatchewan   5.8 0.6 6.0

Manitoba   7.4 0.9        0

Ontario   6.2 1.1 3.7

Quebec   7.5 0.6 0.5

New Brunswick 10.5 0.8 3.7

Nova Scotia 18.4 1.0 0.1

Prince Edward Island   2.3 0.8        0

Newfoundland   7.9 1.1 0.5

Yukon/Northwest Territories   6.6 1.1        0

Canada   7.5 0.9 3.0

*Procedures per 100 000 population



proliferation of this operation by sur-
geons not skilled in analysing patients
with suspected GERD. However, as
shown in our study, laparoscopic
surgery has not yet resulted in a marked
proliferation of the number of antire-
flux procedures.
We found that the use of antireflux

surgery to control the symptoms of
GERD varies widely from one geo-
graphic area to another. This finding
could be explained in part by the re-
ferral patterns of the gastroenterolo-
gists and family doctors. The data also
support a national trend toward in-
creasing use of laparoscopic antireflux
surgery with a consequent reduction
in open abdominal techniques.
It is of concern that in some re-

gions using laparoscopic surgery only
a few such procedures are performed
each year. This study could not iden-
tify if these procedures were per-
formed by a single surgeon or by sev-
eral surgeons. Any future outcome
studies for GER surgery must evalu-
ate what objective investigations are

utilized preoperatively in regions
where antireflux surgery is done. La-
paroscopic techniques are still evolv-
ing, so outcome studies will need to
evaluate these changes for established
laparoscopic esophageal surgeons also.

CONCLUSIONS

The future of laparoscopic antire-
flux surgery and its place in the man-
agement of GERD is still unclear, but
it appears that Canadian surgeons are
adopting the laparoscopic approach in
place of the open approach. We con-
clude that, unlike the situation after
the introduction of laparoscopic
cholecystectomy, the introduction of
laparoscopic antireflux procedures has
not yet resulted in an increase in GER
surgery, which is still performed most
often by the open abdominal route.
Marked regional disparities in open
and laparoscopic surgery are apparent.
Although this study did not look at
the reasons behind such differences,
we conclude that since this type of

surgery is performed on patients who
have usually been evaluated by gas-
troenterologists, practice referral pat-
terns could account for the disparities.
Laparoscopic surgery is infrequent but
is increasing rapidly, and the increase
in laparoscopic GER surgery has been
coincident with a decrease in open
GER surgery. The number of centres
offering laparoscopic GER surgery is
also increasing.
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FIG. 1. National antireflux surgery rates by year.
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