Surgery and anesthesia in Ontario
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Operative and case-fatality rates in
Ontario for eight elective (discretionary)
and seven nonelective (nondiscretionary)
operations and the proportions of
these operations and their anesthetic
procedures performed by general
practitioners were calculated.
Cholecystectomy increased in frequency
32% from 1968 through 1973,
tonsillectomy and adenoidectomy
decreased 37%, and hysterectomy
increased 41% from 1968 to 1972, then
decreased 14%. Except for colectomy
the rates for nonelective operations
changed only slightly over the 6 years.
Case-fatality rates (hospital deaths
per 10000 operations) for the
discretionary operations in 1973 were
as follows: extraction of lens, 23.1;
tonsillectomy and adenoidectomy, 0.4
(2 deaths among 52 938 operations);
varicose vein stripping, 6.1;
nonrecurrent inguinal herniorrhaphy,
21.9; cholecystectomy, 61.0;
hemorrhoidectomy, 9.8; prostatectomy,
115.9; and hysterectomy, 9.6. In 1973
general practitioners did 32% of
tonsillectomies and adenoidectomies
(61% in 1971), 10 to 20% of inguinal
herniorrhaphies, hemorrhoidectomies
and appendectomies and 6% or less
of the other operations. However,
they performed 35% or more of the
anesthetic procedures for these four
operations as well as for varicose
vein stripping, cholecystectomy and
hysterectomy. Rates of general-practice
surgery and anesthesia in an urban
centre in Ontario were substantially
less than those for the province as
a whole.

On a calculé pour I'Ontario la fréquence
opératoire et le taux de mortalité
associés a huit opérations facultatives
et a sept interventions non facultatives,
et les proportions de ces opérations
et des anesthésies effectuées par
des praticiens généraux. La fréquence
des cholécystectomies a augmenté
de 32% entre 1968 et 1973, celle

des amygdalectomies et des
adénoidectomies a diminué de 37%,

et celle des hystérectomies ont
augmenté de 41% entre 1968 et 1972
pour diminuer ensuite de 14%. A
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I'exception de la colectomie les taux
des autres interventions non facultatives
n'ont subi que des changements
mineurs au cours de ces 6 années.
En 1973 les taux de mortalité (le
nombre de décés hospitaliers par
10 000 opérations) pour les opérations
facultatives étaient les suivants:
enlévement du crystallin, 23.1;
amygdalectomie et adénoidectomie,
0.4 (2 décés pour 52 938 opérations);
phlébectomie, 6.1; herniorrhaphie
inguinale nonrécidivante, 21.9;
cholécystectomie, 61.0; hémorroidec-
tomie, 9.8; prostatectomie, 115.9; et
hystérectomie, 9.6. En 1973 les
praticiens généraux ont réalisé 32%
des amygdalectomies et des
adénoidectomies (comparativement a
61% en 1971), 10 a 20% des
herniorrhaphies inguinales, des
hémorroidectomies et des appendicec-
tomies, et 6% ou moins des autres
interventions. Toutefois, ils ont réalisé
35% ou plus des anesthésies pour
ces quatre opérations, de méme que
pour les phlébectomies, les cholécys-
tectomies et des hystérectomies.
Les fréquences des interventions
chirurgicales et des anesthésies en
pratique générale pour les centres
urbains de I'Ontario étaient sensiblement
inférieures a celles de la province
dans son ensemble.

Rates of elective surgery in England
and Wales are much lower than those
in the United States’ and Canada.? US
rates are also higher than Swedish

rates.” Wide variation in rates has also
been found between different regions
of Kansas* and Vermont.* In Canada,
interprovincial variation in rates of
elective surgery from 1968 to 1972
was 100% or more.® The Kansas, Ver-
mont and interprovincial studies all
identified positive correlations between
rates of elective surgery and numbers
of surgical personnel. The larger pro-
portion of general practitioners doing
surgery in North America has also
been suggested as one cause of the dif-
ferences between rates in England and
Wales as compared with Canada and
the US.

In this paper we report the Ontario
rates for eight elective (discretionary)
and seven nonelective (nondiscretion-
ary) operations (Table I) from 1968
through 1973, the 1973 case-fatality
rates for these operations, and the pro-
portions of these operations and the
related anesthetic procedures performed
by general practitioners in 1973 for the
entire province and for one urban
centre in Ontario with a medical school.

Methods

Numbers of surgical operations by
age and sex for Ontario were supplied
by the Ontario Health Insurance Plan
(OHIP) and were derived from hospital
discharge summaries. Crude rates were
standardized by age and sex, the 1968
population of Canada being the ref-
erence standard.

For each type of operation OHIP
also tallies the numbers of “live dis-

Table I—Discretionary (elective) and nondiscretionary (nonelective) operations studied

Code
Operation ICDA-8* no. Ontario fee schedule
Discretionary
Extraction of lens 14.1-145 E140 - E141
All tonsillectomy and adenoidectomy 211-214 $063 - S065
Varicose vein stripping 2.4 R841 - R844
Nonrecurrent inguinal herniorrhaphy 38.2 $326 - $328 - S331
Cholecystectomy 43.5 $278 - S289
Hemorrhoidectomy 51.3 $247
Prostatectomy 58.1 - 58.3 $645 - S651
$654 - 655
Hysterectomy 69.1 - 69.4 §757 - S763
70.1-70.2 $768 - S769
Nondiscretionary
Partial thyroidectomy 221 $789 - S791
Heart valve surgery 29.2-294
Lobectomy - pneumonectomy 34.2-344 M142 - M147
Appendectomy 41.0-41.1 $205 - S206
Colectomy, partial and complete 47.5-47.6 S166 - S174
Nephrectomy 54.4 - 54.5 S412 - S420
Radical mastectomy 65.3 - 65.6 R109

*International Classification of Diseases, Adapted, 8th revision.?
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charges” and deaths so that annual
case-fatality rates can be calculated.
Case-fatality rate is defined as the num-
ber of deaths per 10000 operations,
death having occurred after the opera-
tion but before discharge from hospital.
Since the cause of death is not included
in the summary printouts there is no
absolute evidence that a death was di-
rectly or indirectly related to the opera-
tion or the underlying condition for
which it was done.

Numbers of general practitioners and
specialists who performed each type of
operation and anesthetic procedure
were also obtained from OHIP. Code
A identifies a surgeon, code C, an
anesthetist, and code 00, a general
practitioner. This information is gen-
erated from billing information sub-
mitted by physicians. Hospital dis-
charge reports use code numbers of the
International Classification of Diseases,
Adapted, 8th revision” (ICDA-8),
whereas the Ontario fee schedule uses
a specially designed one-letter, three-
digit coding system; for this study the
OHIP billing codes were converted to
ICDA numbers (Table I). Because of
problems of conversion and under-
reporting, the number of operations
tallied from the billing forms was less
than the number derived from the hos-
pital discharge summaries. In calcu-
lating proportions of operations and
anesthetic procedures performed by
general practitioners for each type of
operation we took numerators and de-
nominators from OHIP billing informa-
tion.

Findings and comments
Operative and case-fatality rates
Between 1968 and 1973, 97% or

more Ontarians had hospital and med-
ical insurance, the number of surgeons
increased 9% and there were minimal
changes in the ratio of numbers of
hospital beds to population. However,
the age- and sex-standardized operative
rates for seven of the eight discretion-
ary operations (all but nonrecurrent in-
guinal herniorrhaphy) changed substan-
tially; except for that of colectomy the
rates for the nondiscretionary opera-
tions remained relatively unchanged
(Table II). About 960 more colectomies
were performed in 1973 than in 1968;
in the intervening period there was a
3% increase in the death rate for col-
onic and rectal cancer and an absolute
increase of 11% in the number of
deaths due to these cancers.

Case-fatality rates for 1973 are sum-
marized in Table III. Rates of 11 per
10 000 or less were recorded for (in
order of increasing magnitude) tonsil-
lectomy and adenoidectomy, varicose
vein stripping, partial thyroidectomy,
hysterectomy, hemorrhoidectomy and
appendectomy. Rates of 12 to 25 per
10000 were recorded for hernior-
rhaphy, extraction of lens and radical
mastectomy.

Among the operations performed in
all age groups (herniorrhaphy, cholecys-
tectomy, hysterectomy and appendec-
tomy) case-fatality rates were highest
in the oldest — 65 years and over
(Table IV). However, when individual
operations were examined in discrete
age categories, the number of oper-
ations and the number of deaths were
found to be small; thus, the useful-
ness of the age-specific case-fatality
rate is questionable except as a base-
line — for example, the apparent rate
of 3.2 deaths per 1000 hysterectomies
in the 15- to 24-year age group reflects

1 death in 322 procedures.

For six of the operations 1969 US
case-fatality rates were available.® The
1969 US rate for tonsillectomy and
adenoidectomy was the same as the
1973 Ontario rate, but for the other
five operations the 1969 US case-fatal-
ity rates were higher than the 1973
Ontario rates (prostatectomy, 164.1 v.
115.9; hysterectomy, 20.4 v. 9.6; ap-
pendectomy, 35.2 v. 10.9; colectomy,
846.9 v. 704.0; and radical mastectomy,
40.3 v. 23.2). However, the data were
not reported in exactly the same way
in the two countries and 4 years elapsed
between the two studies.

Proportions of operations and their
anesthetic procedures performed by
general practitioners

In Ontario, physician billing informa-
tion specifies whether a particular
operation or anesthetic procedure was
performed by a specialist or by a gen-
eral practitioner. A specialist is defined
as one who holds a certificate from the
Royal College of Physicians and Sur-
geons of Canada in the specialty that
normally is considered to encompass
the service in question. Because some
of the surgeons and anesthetists were
fully trained (in Canada or elsewhere)
but did not hold a certificate, the per-
centages of general practitioners and
family doctors performing operations
and anesthetic procedures are over-
estimated in Table V.

General practitioners performed 32%
of all tonsillectomies and adenoidec-
tomies in 1973 (61% in 1971°) but
only 14% or less of the other opera-
tions studied. For anesthesia the situa-
tion was different. Except for lobec-
tomy—pneumonectomy and nephrec-
tomy, anesthetic procedures were per-

Table Il—Operative rates* per 100 000 populationt Ontario, 1968-73

Operation 1968 1969 1970 1971 1972 1973  Trends
Discretionary
Extraction of lens 100 98 102 104 112 114 4+ 14%
All tonsillectomy and adenoidectomy 1186 1065 1012 937 741 745  Steady decrease, — 37%
Varicose vein stripping 118 117 114 108 104 97 —18%
Nonrecurrent inguinal herniorrhaphy 259 242 244 251 237 257 Bg% ; 8%
Essentially no change
Cholecystectomy 261 272 297 318 347 345  Steady increase, + 32%
Hemorrhoidectomy 104 100 93 88 89 84 —19%
Prostatectomy} 184 186 196 192 219 20 + 20%
Hysterectomy§ 448 514 614 652 630 542  1968-72, + 41%
1968-73, + 21%
1972-73, — 14%
Nondiscretionary
Partial thyroidectomy 22 17 19 18 18 18  Minor decrease
Heart valve surgery 6 6 6 8 7 7  No change
Lobectomy - pneum tomy 7 7 6 8 9 9  No change
Appendectomy 242 231 223 207 207 22 —-12%
Colectomy, partial and complete 22 26 29 30 31 34  +55%
Nephrectomy 12 13 12 12 13 13 No change
Radical mastectomy} 57 58 55 60 57 56  No change

iAge-standardized for men.
$Age-standardized for women.

*Sources: Statistics Canada and Ontario Health Insurance Plan.
tAge- and sex-standardized; reference standard, 1968 population of Canada.
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Table I1l—Case-fatality rates* per 10 000 operations, Ontario, 1973

ANTURAN’
20

mg
. No. of Total no. of  No. of deaths per a product for serious consideration in
Operation operations deaths} 10 000 procedures many d;;alients with arterial thromboembolic
sorders
Discretiona
Extractirgn of lens . 9944 23 23.1 a unique regulator of platelet function
cglrit::ssglvaeci;orsngi;;iigdenmdectomy 5§ gz’g g 2: exerting a true antithrombotic and
Nonrecurrent inguinal herniorrhaphy 20 576 45 219 antl-embolic effect
Cholecystectomy 29 335 179 61.0 well tolerated over long periods of
gemorrhoidectomy g ;;g mz ug_g continuous administration
rostatectom .
Hysterectomyy 22 935 22 9.6 Briet prescribing information
Nondiscretiona Indications
Partial thyroidectomy 1526 1 6.6 I Behavior i = causative o associated tacior, as demonstrated by:
{le;er: valve surgery .’;gg 22 %g‘ls p‘mm*.".* lated with lar and cardi
obectomy - pneumonectomy .
Appendectomy 16 490 18 10.9 recurrent "“:;u‘:“:?j"“"" )
ﬁ:l;::ggg;n';a rtial and complete % gé% zgg ;ggg 2 E:;olal.e :::.ly.: r?': 3::!', ;;I.h the intercritical or silent stage
Radical mastectomy 2 587 6 23.2 Dossge and Administration
*Source: Ontario Health Insurance Plan. l?Jé’:g‘éﬁi‘E'o?&i;%"‘m'STnbﬁﬁ'%iﬂ‘So‘é"e"s‘_’iI‘%”ééZem?ﬁ:ﬁéié”n& to
tNo. of hospital deaths/total no. of procedures X 10 000. exceed 1000 mg (20 mg/kg for a 50 kg man) daily.
1During admission in which operation was performed. in gout the usual dai%dosag_e is 200-400 mg in divided doses. This
may be increased to 800 mg if necessary, or reduced to 200 mg

when urate blood level has been satisfactorily controlied.

Minimum effective dose should be maintained indefinitely without
interruption even during acute attacks, which should be treated
concomitantly with either Butazolidin or colchicine.

The change from other uricosuric agents to Anturan should be made

— _ : * . : atfull dosage.
Table IV—Case fatahty rates* for selected operatlons, ontano' 1973 It is important to distribute the total dose as well as possible over a

24-hour period. It is recommended that Anturan be taken with meals.

Contraindications
Age (yr) and death rate per 1000 pmcedures The safe use of Anturan in pregnancy has not been established.

Active peptic ulcer.

i - - - - Known hypersensitivity to Anturan.
ODeratmn 0-14 15-24 25-44 45-64 2 65 Total Severe hepatic or reng disease, unless due to platelet aggregates.
Warnings
Nonrecurrent inguinal Avoid lIc'gncurrgem salicylate therapy, unless administered under
herniorrhaphy 0.2 0 0.2 0.1 12.4 2.2 careful supervision:
Cholecystectomy 0 0.3 1.0 44 27.6 6.1 i) Salicylates may cause unpredictable and at times serious prolon-
H sterectomy'r 0 3.2 0 4 0.7 9.5 1 0 gation of the bleeding time and in combination with Anturan may
y . . . . . cause bleeding episodes. If during Anturan therapy, aspirin or
Appendectomy 0.2 0.2 0 5.1 22.8 1.1 another chemically-related drug must be used. patients should be

urged to report immediately any undue bleeding episode.
*Source: Statistics Canada. Salicylates and citrates antagonize the uricosuric action of Anturan

TAge-specific fOf women and may therefore interfere with uric acid excretion.

It should be administered with care to patients with a history of
healed peptic ulcer.

Precautions
Patients receiving Anturan should be kept under close medical

supervision and periodic blood counts are recommended. Use
cautiously in patients with known sensitivity to phenylbutazone and
. other pyrazoles.
— * i
Table V—Percent* of operations and anesthetic procedures performed by general practitioners, Recent reports have indicated that Anturan potentiatas the action of

Ontario and one urban centre with a medical SChOOl, 1973 sulfonamides, e.g., sulfadiazine, sulfisoxazole. Other pyrazole
compounds e.g. phenylbutazone, potentiate the hypoglycemic
effects of sulfonylureas. There have also been reports that phenyl-

% performed by general practitioners butazone enhances the effects of insulin in diabetics. Therefore, it is
recommen?ed that Anturan b'e used with caution in conjunction with
i i i insulin, sulfonamides, the sulfonylurea hypoglycemic agents and,
Standardized OPeraﬂons Anesthetic procedures in general, with agents known to displace, or to be displaced by
. rate per 100 000 - - other substances from serum albumin binding sites.
Operation populationt Ontario Urban centre Ontario Urban centre Because Anturan s a potent uricosuric agenl, it may precipitte
urolithiasis and renal colic, especially in the initial stages of therapy,
Discretionary in r[;yplin.luicemic paftiﬁms. For this reason, andae%e?uale fluid irrllake
: and alkalinization of the urine are recommended. In cases witl
Extractlon Of 'ens 114 2 - 26 16 §igni1§cant renal impairment, periodic assessment of renal function
All tonsillectomy and is indicated.
adenondectomy 745 32 5 45 12 Si.nﬁe Ann.;rahn modifies pltalelfetthbeglavigv aing{ therefore, intefr:er?ds be
3 i T with one of the components of the blood-clotting system, it shou
Varicose vein §trlpp|ng 118 6 4 36 15 used with care in conjunction with certain vilamgm }{anlagonists
Nonrecurrent lnguinal which inhibit clotting through a different mechanism. Regular
herniorrhaphy 259 14 7 41 13 estimations of bleeding time should be performed.
Cholecystectom 345 6 5 38 10 Adverse Reactions
Hemon)!hoidecto¥n 104 11 6 40 14 The most frequently reported adverse reactions to Anturan have
y been gastric complaints or disturbances. Anturan may aggravate or
Prostatectomyi 220 1 —_ 29 20 reactivate peptic ulcer. Gastrointestinal bleeding has been reported.
Hysterectomy§ 542 6 2 37 9 ﬁkin rashis hﬁ,vte):eer;“r’eported in rare instances. When they occur,
nturan shou withdrawn.
Nondiscretionary Anemia, leukopenia, agranulocytosis, thrombocytopenia have rarely
Partial thyroidectomy 22 3 3 27 12 been associated with the administration of Anturan.
Lobectomy - Dosage Forms
nturan 100 my
pneumonedomy 7 2 2 11 38 Each white, s_cgred tablet branded e . contains 100 mg sulfin-
Appendectomy 242 13 4 43 9 pyrazone Geigy standard. Supplied in bottles of 100 and 1,000.
Colectomy, partial and Anturan 200 m,
g
Each white, sugar-coated tablet, branded @ , contains 200 m
complete sulfinpyrazone Geigy standard. Supplied in bottles of 100 and 500.
Nephrectomy 12 1 1 20 25 ' '
Radical mastectomy§ 57 6 4 31 9 Full information available on request.

*Source: Ontario Health Insurance Plan.
tPopulation of Ontario: 1973 (estimated), 7 939 000; 1971 (actual), 7 703 000. Reference standard,
1968 population of Canada.

tAge-standardized for men. Geigy

§Age-standardized for women. Dorval, P.Q.
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formed by general practitioners in 25%
or more of each type of operation. Al-
though the proportion of all tonsillec-
tomies and adenoidectomies performed
by general practitioners decreased by
almost one half between 1971 and
1973, the proportion of anesthetic pro-
cedures performed by general practi-
tioners for this operation decreased
minimally — from 54% to 45%.

In general, the proportions of opera-
tions and anesthetic procedures per-
formed by general practitioners were
substantially less in the one wurban
centre (where less than 10% of On-
tario’s population lived) than in the
province as a whole. Less complicated
discretionary operations such as tonsil-
lectomy and adenoidectomy and non-
recurrent inguinal herniorrhaphy were
performed far less frequently by gen-
eral practitioners in the urban centre
than in the province as a whole, the
proportions being 5% v. 32% and 7%
v. 14%, respectively; the trend was
similar for anesthesia, the proportions
being 12% v. 45% and 13% v. 41%,
respectively, for the two operations.
For most nondiscretionary operations,
which were also performed less fre-
quently by general practitioners, the
differences in proportions between the
urban centre and the province as a
whole were less striking; however,
the proportions were all low. For lo-
bectomy—pneumonectomy and nephrec-
tomy it appears that more anesthetic
procedures were performed by general
practitioners in the urban centre than
in Ontario as a whole. This finding
may reflect the small number of these
operations done in the urban centre
(100 or fewer of each operation) or
the fact that anesthetic procedures for
these operations were being performed
by fully trained specialists without cer-
tification. At another urban centre in
Ontario two of eight full-time members
of the medical school’s department of
anesthesia had been trained as special-
ists but did not hold certificates.

Discussion

These findings have implications for
the regulation of medical practice, lim-
ited licensure, regionalization and train-
ing programs in family and general
practice.

Surgical and anesthetic procedures
in at least one Ontario city are per-
formed mainly by specialists. In rural,
less populous areas certain elective
operations are done in varying amounts
by general practitioners. A greater pro-
portion of anesthetic than of surgical
procedures are performed by general
practitioners in both urban and non-
urban locations. ‘

Limited licensure could stop general-
practice surgery and anesthesia in On-

tario. Limitation of hospital privileges
in many urban hospitals has, in effect,
resulted in functional limited licensure.
This trend can be expected to continue.
In rural areas the problems are dif-
ferent. Many do not have populations
adequate to support surgeons and anes-
thetists. Specialists based at regional
medical centres and highly developed
transport systems might make it feas-
ible for general practitioners to stop
performing surgical and anesthetic pro-
cedures in rural as well as urban On-
tario. At present it seems far more
reasonable to specify the operations
and the patients requiring specialist
surgeons and anesthetists. General prac-
titioners performing surgical and anes-
thetic procedures for operations or pa-
tients not requiring specialists must, of
course, be properly trained. As well,
continuing audit of quality of care (as-
sessed from, for example, mortality,
complication and infection rates) should
be used as a performance monitor for
both generalists and specialists.

Family practice residents will have
to choose their practice locations so
that appropriate training programs can
be arranged. The Canadian Council on
Hospital Accreditation® has stated that
all physicians, other than qualified spe-
cialists, applying for clinical privileges
in anesthesia should be required to
have at least 6 months’ training in anes-
thesia in a hospital that has a residency
program approved by the Royal Col-
lege of Physicians and Surgeons of
Canada or its provincial counterpart.
The qualifications and skills of physi-
cians trained as specialists (in Canada or
elsewhere) but not holding certificates
of the Royal College and of general
practitioners presently performing anes-
thetic procedures will have to be as-
sessed individually.

Rates of discretionary surgery vary
from province to province and rates
for certain operations have changed
substantially between 1968 and 1973
in Ontario. The increases and decreases
in rates of tonsillectomy and adenoidec-
tomy, cholecystectomy, prostatectomy
and hysterectomy cannot be attributed
to changes in incidence or prevalence
of the underlying disease. Changing
treatment styles and methods, universal
insurance and relatively unlimited num-
bers of surgical personnel and beds
have all contributed. The lack of
change in rates of operations classified
as nondiscretionary is further evidence
that indications for these operations
are more stable and less influenced by
style, manpower or facilities. Discre-
tionary surgery, on the other hand, is
more subject to resource availability.
Recent suggestions by the Ontario task
force on health planning™ to limit au-
thorized positions for physicians in
health districts by controlling their eli-
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gibility for OHIP insurance payments
was met with opposition. Such limita-
tions on a province-wide basis, espe-
cially if coupled with reductions in
numbers of hospital beds, might be as-
sociated with reduced rates for certain
discretionary operations. There is no
evidence that health outcomes would
be unfavourably influenced,? although
this issue is not settled and would re-
quire ongoing assessment.

The case-fatality rates for most of
the operations studied were age-related
and low; these rates are mainly of use
as baseline data. Deaths following oper-
ations require case-by-case scrutiny to
determine whether they were prevent-
able. Such studies might identify parti-
cular regions, hospitals, surgeons, or
operative or anesthetic techniques that
were regularly associated with prevent-
able fatalities. If patterns were identi-
fied, remedial steps could be taken.
There were two deaths among 52 938
tonsillectomies; although the case-fatal-
ity rate is low the two fatal operations
would have to be justified by the seri-
ousness of the illnesses for which they
were undertaken.

The data bases of the Ontario hos-
pital and medical service make it pos-
sible to identify and monitor trends and
patterns of practice. Additional studies
are now required to add meaning to
these descriptive data. One unique fea-
ture of universal health insurance in
Canada is the opportunity it provides
to combine administrative and financial
information with ongoing monitoring
of medical practice. Such monitoring
answers some questions and, even more
important, identifies issues that require
further investigation.

This work was supported by national
health grant no. 606-22-12 from Health
and Welfare Canada.
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