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Abstract
Objectives

To investigate the incidence and mortality trends in ovarian
cancer; review the utilisation of surgical procedures for the
management of the disease and estimate relative survival in
women diagnosed with ovarian cancer in Western Australia

(WA) in the period 1982-98.

Case selection and methods

The WA Data Linkage System was used to identify 1,336
women diagnosed with malignant, primary ovarian cancer in
the WA Cancer Registry; 77% of these women underwent a
primary surgical procedure (n=1,126). Age-standardised rates
were calculated by the direct method and time trends analysed
by Poisson regression. Logistic regression examined the likeli-
hood of having a surgical procedure in the periods 1988-93
and 1994-987 compared with 1982-87. Relative survival was
used to compare patient survival with the general female popu-
lation.

Results

The mean age of women diagnosed with ovarian cancer was
62 years (SD £15). The age-specific incidence rate increased
sharply from 7.6 per 100,000 woman-years at ages 40—44 years
to 44.1 per 100,000 woman-years at 80-84 years. Similarly,
the age-specific mortality rate increased from 2.3 to 46.2 per
100,000 woman-years at 40-44 and 8084 years, respectively.
The average incidence rate was 8.2 per 100,000 woman-years
and decreased an average 1.08% per year; the decrease was
restricted to women aged 45-64 years. The average mortality
rate was 5.1 per 100,000 woman-years and remained stable
over time, while a 1.2% per year increase was observed in 65-74
year-olds. Women with ovarian cancer were 3.7 times more

likely to have a bilateral salpingo-oophorectomy and 5 times
more likely to have an omentectomy in 1994-98 compared
with 1982-87. The median length of hospital stay was 14
days (IQR: 10-19); 21% were admitted as an emergency
care; and in-hospital mortality was 4.4%. Thirty-four percent
of women were readmitted within 30 days of separation
from their primary surgery for chemo- or radiotherapy. Five-
year relative survival was 38% overall and was 43% among
women surgically treated; however there was a 15% increase in
relative survival among those surgically treated from the period

1982-97 (38.8%) compared with 1994-98 (53.5%).

Conclusions

The incidence and mortality rates of ovarian cancer have
remained relatively stable for the last two decades, whereas
more women with ovarian cancer are receiving surgery today
than they were 20 years ago. Women continue to be diagnosed
at an advanced stage in the disease process, which limits treat-
ment options for cure. With survival outcomes being poor in
women with advanced disease the focus of management shifts
to that of palliation instead of an intention to cure. An effective
diagnostic technique is urgently required for detecting early,
asymptomatic disease if there are to be real improvement in
outcomes for women diagnosed with ovarian cancer.

Introduction

Opvarian cancer is the sixth most common cancer and the
leading cause of death from a gynaecological malignancy in the
world.! There is wide geographical variation in the incidence
of ovarian cancer; rates are reported to be highest in Scan-
dinavian countries (14.5-15.3 per 100,000 population), the
United Kingdom (11.1 per 100,000 person-years) and North
America (12.4 per 100,000 person-years).>* In Australia, the
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incidence rate of ovarian cancer was 9.0 per 100,000 popu-
lation in 1998.> China and Northern Africa have the lowest
reported incidence rates (2.8 per 100,000 population).'

The actiology of ovarian cancer is poorly understood and most
epidemiological studies have combined epithelial tumours as
a whole, ignoring the existence of different histological types
(serous, mucinous, endometrioid and clear cell). Several factors,
including advanced age®, nulliparity>” and a family history of the
disease®*? have been associated with an increased risk of epithe-
1013 tubal ligation
and hysterectomy'® '* have conferred a decreased risk.

lial ovarian cancer, while oral contraceptives

The onset of ovarian cancer is insidious and often results in
advanced disease at diagnosis. An estimated two-thirds of ovarian
cancer tumours are in advanced stages at diagnosis.”” The late
presentation is thought to reflect the fact that early disease is
asymptomatic and when symptoms do develop they are non-spe-
cific. More than 50% of women diagnosed with ovarian cancer
in Australia succumb to their disease within five years.

Surgery is a cornerstone in the primary management of ovarian
cancer. The aim of surgery is to remove as much of the diseased
tissue as possible, called debulking or cytoreduction of the
tumour.® The theoretical benefits of primary cytoreduction
have been summarised by Griffiths.'® Cytoreductive surgery, in
theory, should diminish affected areas with low vascularity and
thereby enable chemotherapy to be administered more effec-
tively. The literature suggests that a woman’s survival is better
when there is no mass of residual disease greater than 2cm after

the primary surgery.” '8

The standard surgical procedures used in the primary man-
agement of ovarian cancer include bilateral salpingo-oophorec-
tomy, total abdominal hysterectomy, infracolic omentectomy,
and pelvic- and para-aortic lymphadenectomy.”! Women
with metastatic disease at the time of primary surgery may also
require gastrointestinal surgery.*>* Descriptors of the standard
surgical procedures for ovarian cancer abound in the literature,
however, information on the trends of these standard surgical
procedures is lacking.

There is an increasing use of record linkage to evaluate the
effectiveness and safety of treatment outcomes at the popu-
lation level, because it has distinct advantages over methods
involving selected case series based at one or more hospitals
or clinics.?2° The record linkage system in WA provides a
mechanism that allows the clinical epidemiology, service uti-
lisation and surgical outcomes of diseases to be assessed in a
whole population, irrespective of health insurance status or the
provider of care.”* The combination of a population-based
record linkage system, the adequate (~1.9 million people) size
and geographical isolation of the population of WA and the
concentration of health services in the capital city of Perth
provide an ideal research environment for the review of trends
in surgical procedures for ovarian cancer in an entire commu-
nity.

The present study used data from the WA Safety and Quality
of Surgical Care Project®, which was obtained from the WA
Data Linkage System.* The purpose of this study was to inves-

tigate the trends in incidence and mortality, to review the utili-
sation of surgical procedures used in the primary management
of ovarian cancer and to estimate survival from the disease in
Western Australia in the period 1982-98.

Patient selection and methods

The Western Australia Data Linkage System was used to relate

patient records in the Hospital Morbidity Data System and
Death Registry to all notifications of ovarian cancer in the
WA Cancer Registry in the period 1982-98. The International
Classification of Diseases (ICD-9, ICD-9-CM and ICD-
Oncology) diagnosis codes were used to identify all women
with a malignant neoplasm of the ovary.**** The ICD-9 and
ICD-9-CM procedure codes used to identify patients surgi-
cally treated for ovarian cancer are summarised in Table 1. The
linked data file was current at 27 March 2001.

All patients living in WA with a diagnosis of malignant,
primary ovarian cancer in 1982-98 were eligible for inclusion
in the study (n=1,455). Only those cases of ovarian cancer
with pathology to support the diagnosis were included in the
analysis (n=1,336). Only 77% (n=1,126) of the women diag-
nosed were found to have an admission for a primary surgical
procedure in Western Australia.

The analysis was performed using SAS.” Age-standardised
rates of surgical procedures (per 100,000 woman-years) were
calculated by the direct method*® with the world standard pop-
ulation as the standard set of weights. The age groups were strat-
ified by five-year intervals. The trend analysis was performed
with Poisson regression and the significance of trends was deter-
mined by the likelihood ratio Chi-square test. Logistic regres-
sion was used to examine the likelihood of having a surgical
procedure in the periods 1988-93 and 1994-98 compared with
1982-87. Relative survival analysis was performed using a SAS
macro developed by Therneau et al. based on the Hakulinen
method.?” *® The computer program was modified to include
annual life table data from the WA population in 1982-98,
supplied by the Australian Bureau of Statistics. Differences
between observed and expected survival were evaluated by the
one-sample log-rank test. Follow-up time was calculated from
the date of admission for the hospital episode in which the
primary surgery took place to 31 December 1999. For those
patients who died before this date the survival time was calcu-
lated from the date of admission to the date of death as speci-
fied on the death certificate. Relative survival was estimated at
30 days and 1, 3 and 5 years.

Results

There were 1,336 women diagnosed with primary, malignant
ovarian cancer in Western Australia during the 17-year period.
These women were a mean 62 years (SD+15) of age and were
distributed similarly across socio-economic disadvantage quar-
tiles (X? =76.53; df=3; p<0.0001) (Table 2). There were very
few Aboriginal women with ovarian cancer; 44% of women
had no private health insurance; and 59% were treated in a
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public hospital. Almost one-half (45%) of the cases had serous

tumours and 11% had mucinous tumours.

Incidence and mortality

The age-specific incidence and mortality rates increased with
age. The incidence rate at ages 40—44 years was 7.6 per 100,000
woman-years, which rose to 28 per 100,000 woman-years at
ages 55-59 years, and to 44.1 per 100,000 woman-years at
ages 80—84 years. Similarly, the mortality rates were 2.3, 16.7
and 46.2 per 100,000 woman-years at ages 40-44, 55-59 and
80—84 years, respectively. The average incidence rate during the
study period was 8.2 per 100,000 woman-years and decreased
an average 1.08% per year (RR = 0.98; 95% CI: 0.978-1.00)
(Figure 1). The decreasing incidence trend was restricted to
women aged 45-54 years (0.38% per year; t = 2.34; p=0.03)
and 55-64 years (1.3% per year; t = 3.68; p=0.002). The
average mortality rate was 5.1 per 100,000 woman-years and
remained stable over the study period (RR = 1.01; 95% CI:
0.99-1.03) (Figure 1), while a 1.2% per year increasing trend
was observed in 65-74 year-olds (t = 3.16; p=0.007).

Relative survival

Relative survival at five years was 38% (95% CI: 35 — 41%)
overall. Women who were surgically treated had better survival
(43% at five years) than those who were not (18%); however,
both groups had significantly worse survival than the general
female population of Western Australia (Figure 2). Relative
survival at five years increased 14.7% between the periods

1982-87 (38.8%) and 1994-98 (53.5%) (Figure 3).

Surgically treated patients

A total of 1,126 women (77% of all 1,336 women diag-
nosed) underwent a primary surgical procedure for ovarian
cancer in Western Australia in 1982-98. The proportion
of women receiving primary surgery varied across the time
periods: 1982-87 (89.2%); 1988-93 (76.8%); and 1994-98
(87.8%). The median length of hospital stay was 14 days (IQR:
10-19). Women surgically treated were 11 years younger, on
average, compared with patients who had no surgical treatment
(F=1.25; df=1125; p=0.011). Twenty-one percent of patients
were admitted as an emergency care and in-hospital mortality
was 4.4%. Thirty-four percent of women were readmitted
within 30 days of their primary surgery for chemotherapy or
radiotherapy and an additional 32% were readmitted for other
indications.

Trends in surgical procedures

There were 3,796 itemised surgical procedures performed for
ovarian cancer in WA during the period 1982-98, of which
82% were carried out at the time of primary surgery (Table
3). The proportion of surgical procedures performed at the
primary surgery greatly increased over the periods 1982-87
(26%), 1988-93 (34%) and 1994-98 (40%). A similar pattern

was found for many individual surgical procedures. Women
with ovarian cancer were four times more likely to receive
a bilateral salpingo-oophorectomy, five times more likely to
receive an omentectomy and 17-times more likely to receive a
lymphadenectomy in 1994-98 compared with 198287 (Table
4). Women were just as likely to have a total abdominal hyster-
ectomy in 1994-98 as they were in 1982-87.

Trends in surgical procedures are shown in Figure 4. Omen-
tectomy (RR=1.06; 95%CI: 1.04-1.08) and bilateral salp-
ingo-oophorectomy (RR=1.06; 95%CI: 1.04—1.08) rates both
increased an average 6% per year; however, total abdominal
hysterectomy procedures showed no such trend. Lymphadenec-
tomy increased an average 21% per year (RR=1.21; 95%CI:
1.17-1.25). The procedure rate for resection of the small bowel
(RR=1.08; 95% CI: 1.02-1.14) showed the highest average
increase per year (8%). Resection of the rectum (RR=1.06;
95% CI: 1.01-1.11) had the next highest average increase at
6%, followed by resection of the large bowel (RR=1.05; 95%
CI: 1.02-1.08) at 5% per year.

Discussion

The present study showed that there has been little change in
the incidence and mortality rates of ovarian cancer in Western
Australia despite significant changes in diagnostic and surgical
technology in the last 20 years. Surgical intervention, on the
other hand, has significantly increased in the last 20 years.
The most dramatic shift in surgical practice was found in lym-
phadenectomy, such that women were 17-times more likely to
have this procedure in 1994-98 than they were in 1982-87.
The disease is generally at an advanced stage when diagnosed,
which limits treatment options intended to cure. Relative
survival at five-years was only 38% overall and was 54% among
patients surgically treated for the disease.

There are notable differences in the incidence and mortality
rates reported here compared with North American, Scandina-
vian and Asian countries, which highlights the geographic vari-
ability of ovarian cancer. Trends in the rates observed here also
vary from those reported overseas. The United States, Denmark
and Sweden have all reported increasing trends in the inci-
dence rate.**! The stable mortality rate in Western Australia
is consistent with the trends reported by the Netherlands and
Sweden, while the United States reported a decreasing trend in
its mortality rate.* %
oophorectomy are all protective factors for ovarian cancer and
their trends have been shown to coincide with trends in the
incidence of ovarian cancer.? ' ! 2% The variation reported
in incidence trends may be due, in part, to different trends in
parity, oral contraceptive use, and bilateral oophorectomy in

Parity, oral contraceptive use, and bilateral

these countries compared with Australia.

Relative survival at five years was only 38%, which is similar
to estimates reported in other Australian states.®* In contrast
to Australian estimates, the United States reported the highest
five-year relative survival (52%), however, we should interpret
this figure cautiously, as it is the practice of the SEER program

to include borderline malignant neoplasms in their survival
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analysis.”” Without the inclusion of borderline tumours the overall
survival in the United States would be reduced considerably.

The observed trends in surgical intervention may be partly
related to the increase in the number of specialist gynaecologi-
cal oncologists who surgically manage this disease in WA. Since
1986, there have been two specialists practicing in Western
Australia and a third joined the group in 1996. Compared with
general surgeons and gynaecologists, gynaecological oncologists
are more likely to achieve optimal cytoreduction as they have
the training needed to manage ovarian tumours that spread
beyond the true pelvis to surrounding tissue.*>' In a valida-
tion study of ovarian cancer cases at King Edward Memorial
Hospital it was found that these gynaecological oncologists
achieved less than 1cm of residual disease in 73% (124/169)
of women treated at King Edward Memorial Hospital in the

period 1995-98.%

A central issue that remains unresolved is whether it is the
biologic behaviour of the tumour that allows optimal cytore-
duction and prolonged survival, or whether the surgical inter-
vention has an independent effect.”® The amount of residual
disease from the primary cytoreductive surgery is a known
prognostic factor for ovarian cancer.'” The 15% increase that
we observed in survival between the periods 1982-87 and
1994-98 might be due, in part, to the ability of the specialists
to achieve optimal cytoreduction (less than 1.5-2 cm residual
disease) in the majority of their patients. Unfortunately, we
cannot determine from our study whether the effect of surgical
intervention on survival was independent of the tumours
biological behaviours. We also do not know the impact of
chemotherapy and other treatments on patient survival in this
study. Brun et al reported a 47-70% reduction in mortality in
patients with a specific chemotherapy regimen compared with
patients who did not receive chemotherapy.®® Further inves-
tigation is needed to assess the impact of chemotherapy on
patient survival from ovarian cancer.

In addition to survival as an indicator of patient outcome, we
also examined length of hospital stay, in-hospital mortality and
readmission within 30 days of separation from hospital episode
for primary surgery. The mean length of hospital stay was 14
days; however, the national average in 1993-97 was only 7
days.” The difference between the Western Australia and the
national average was expected as the hospital episodes included
in the calculation of hospital stay were different. In this study,
we focused on the length of stay in hospital for only the
primary surgery. The national average includes any hospital
episode related to ovarian cancer, including same-day services
such as chemotherapy and radiotherapy. The national average
could therefore underestimate the length of stay women with
ovarian cancer spend in hospital for their primary surgery.

Estimates of in-hospital mortality vary between 1-14% and
have only been based on data from single institutions.”® > The
4.4% in-hospital mortality reported here is within the range
already mentioned, but it may be a more precise estimate of
in-hospital mortality due to ovarian cancer, because it is based
on population data and not on a single hospital subset. The
30-day readmission risk was 66% overall, but 34% were read-

mitted in 30 days for chemotherapy or radiotherapy. An addi-
tional 32% of women were readmitted for reasons unrelated
to chemotherapy or radiotherapy. There is little information in
the literature regarding risks of 30-day readmission following
the primary surgery for ovarian cancer. The available estimates
range from 5-64%, but pertain to adhesion-related readmis-
sions and readmissions following gastrointestinal surgery for

ovarian cancer.’®

A surprising result was the 14% five-year survival observed in

women who did not undergo surgery to manage the disease.
For a woman with ovarian cancer not to undergone surgical
treatment suggests that the disease would have been advanced
(FIGO stage Illc or IV) when diagnosed and palliation was the
intended basis of treatment. This figure is consistent, however,
with reports of 7-24%'7% % relative survival in women with
advanced disease; but it raises concern that borderline malig-
nant tumours are also being recorded as malignant in the
cancer registry. Ovarian borderline malignant tumours were
first described in 1929, but this group was not accepted as
a separate entity by FIGO and the World Health Organisa-
tion until the early 1970s.-% The “borderline” terminology
replaced ovarian lesions previously diagnosed partly as “cystad-
enoma with atypia” and partly as “carcinoma”. Intraobserver
reproducibility in the classification of malignant and border-
line ovarian tumours in the Norwegian Cancer Registry was
reported at 62% (kappa = 0.53), with a range of 50-75% for
individual pathologists.® It is unknown when ovarian tumours
began to be classified as ‘borderline’ malignant tumours in
Western Australia. As a consequence, the long-term survival in
women not receiving surgical treatment may be over-estimated
in this study.

The potential for selection bias in this study population was
reduced by using population-based data to identify all cases of
ovarian cancer in the community as distinct from a subset from
a single institution. Loss to follow-up due to people leaving
the state must be considered in this type of population study.
Given the geographical isolation of the state, one would expect
this to have been uncommon occurrence in the age group
involved in the study. It has been established that 1.7% of the
population over 18 years of age leave Western Australia per-
manently each year, and it may be less than 1% in a cohort

situation.?’3!

In conclusion, ovarian cancer incidence and mortality rates in
Western Australia have shown little variation, where as more
women are receiving surgery today than they were 20 years ago.
Women continue to be diagnosed late in the disease process
when treatment options for cure are limited, as was shown
by the 38% relative survival at five-years. These results are
encouraging; however, it is clear that an effective diagnostic
technique for detecting early, asymptomatic disease needs to
be developed if a real impact is to be made on the outcomes
of treatment in all women diagnosed with ovarian cancer. As
molecular techniques such as proteomic analysis®** and DNA
71 are refined, the identification of new diagnos-
tic markers and the classification of tumours for ovarian cancer

microarrays

are likely to improve.
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Surgical Procedures ICD-9 Codes ICD-9-CM Codes
Hysterectomy 5-682 to 5-687 68.3 to 68.9

5-651 to 5-655 65.23, 65.25, 65.29, 65.3,

65.4, 65.51, 65.52, 65.61,

Oophorectomy 65.62
Omentectomy 5-543 54.4

5-401 thru 5-404 40.24, 40.29, 40.3

40.50, 40.52-40.54,

Lymphadenectomy 40.59

5-455, 5-456 45770 - 45.76, 45.79,
Resection of large bowel 45.80
Resection of small bowel 5-454 45.60 - 45.63

5-483 thru 5-485 48.49, 48.5, 48.62- 48.63,
Resection of rectum 48.69
Intestinal anastomosis 5-457,5-458, 5-459 4590 —-4595

5-461, 5-462, 5-463, | 46.10 — 46.14, 46.20 —
Colostomy 5-465 46.24, 46.32
Gastrostomy 5-431 43.10,43.11,43.19
Excision of abdominal wall (lesion) 5-541 54.3
Appendectomy 5-470 47.0-47.1

Table 1 ICD-9 and ICD-9-CM procedure codes used to identify women surgically treated for ovarian cancer

Characteristic N=1336
Age (years)
Mean (STD) 62 (15)
Median (IQR) 63 (52-73)
Race
Aboriginal 15 (1%)
Non-Aboriginal 1321 (99%)
Tumour Histology
Epithelial tumours 1208 (90%)
Serous 597 (45%)
Mucinous 153 (11%)
Endometrioid 107 (8%)
Clear Cell 62 (5%)
Other and unspecified 289 (22%)
adenocarcinoma
Sex cord/stromal 55 (4%)
Germ cell 40 (3%)
Other tumours 33 (2%)
Socio-economic disadvantage1
Most Disadvantaged 316 (24%)
More Disadvantaged 326 (25%)
Less Disadvantaged 299 (23%)
Least Disadvantaged 364 (28%)
Type of health insurance
No private health insurance 584 (43.7%)
Private health insurance 521 (38.9%)
Unknown 231 (17.3%)
Type of treating hospital \ Table 2 Characteristics of women with ovarian cancer
E:’li]z/l;tce ;2‘2‘ 8235’ % in Western Australia (1982-98)
Unknown 210 (15:7%(:) '43 missing postcodes; n=1305

|
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- - : !- _!-f“-ﬁ!.‘ !g : - '

Australia, 1982-98.
Primary Surgery ~ Subsequent Surgery  Total Procedures  Rate of Surgical
(n=3133) (n=663) (n=3796) Procedures™®

Hysterectomy (total) 626 (20%) 66 (10%) 692 (18%) 4.7
Subtotal abdominal hysterectomy 12 1 13 0.1
Total abdominal hysterectomy 472 (15%) 48 520 (14%) 3.5
Vaginal hysterectomy 4 3 7 0
Radical abdominal hysterectomy 121 11 132 0.9
Radical vaginal hysterectomy 1 0 1 0
Hysterectomy not otherwise 16 3 19 0.1
specified

Oophorectomy (total) 1007 (32%) 83 (13%) 1090 (29%) 7.5
Partial oophorectomy 153 14 167 1.1
Unilateral oophorectomy 113 15 128 0.8
Unilateral salpingo-oophorectomy 96 22 118 0.7
Bilateral oophorectomy 74 5 79 0.6
Bilateral salpingo-oophorectomy 571 (18%) 27 598 (16%) 43

Gastrointestinal (total) 410 (13%) 218 (33%) 628 (17%) 3.1
Large bowel resection 177 (6%) 50 227 (6%) 1.3
Small bowel resections 55 44 99 0.4
Resection of the rectum 82 28 110 0.6
Intestinal anastomosis 68 45 113 0.5
Colostomy 23 30 53 0.2
Gastrostomy 5 21 26 0

Other procedures
Omentectomy 608 (19%) 122 (18%) 730 (19%) 4.5
Lymphadenectomy 217 (6%) 63 280 (7%) 1.6

Excision of abdominal wall lesion 168 94 (14%) 262 1.2
Appendectomy 97 17 114 0.7

Table 3 Crude number and average rate of surgical procedures performed for ovarian cancer

in Western Australia, 198298

“‘Average rates are based on procedures performed at the primary surgery.

"Rates expressed per 100,000 woman-years.
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Procedure 1988-93 p-value 1994-98 p-value
OR (CI) OR (CI)

Total abdominal hysterectomy 1.49 (1.12-1.99) 0.0068 0.99 (0.74-1.33) 0.9590
Bilateral salpingo-oophorectomy 2.71 (2.01-3.65) <0.0001 3.72 (2.75-5.03) <0.0001
Omentectomy 3.03 (2.24-4.09) <0.0001 5.13 (3.76-6.99) <0.0001
Lymphadenectomy 6.79 (3.29-13.96) <0.0001 16.71 (8.32-33.55) <0.0001
Large bowel resection 2.76 (1.75-4.33) <0.0001 1.81 (1.13-2.91) 0.0139
Small bowel resection 2.03 (0.90-4.59) 0.0872 2.97 (1.37-6.43) 0.0057
Rectal resection 2.07 (1.09-3.91) 0.0253 2.49 (1.34-4.65) 0.0038

Table 4 The odds of a woman with ovarian cancer having a surgical procedure in the periods 1988-93 and

1994-98 compared with 1982-87
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Figure 1 Age-standardised incidence and mortality
rates of ovarian cancer in Western Australia
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0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0

Time (years)

30 days 1 year 3 years 5 years

Surgically treated patients

Number at risk  ° 1010 797 440 286

Relative Survival (%) 96.4 77.1 50.8 42.5

95% Confidence Intervals 95.2-97.5 74.5-79.7 47.6 -54.0 39.1 -45.9
Patients with no surgical treatment

Number at risk ¢ 214 108 48 32

Relative Survival (%) 76.8 40.6 21.8 17.7

95% Confidence Intervals 71.8 -81.8 34.6 -46.5 16.5 -27.2 12.5-23.0

*Excludes ovarian cancer cases that were based only on a death certificate.
°There were 1048 patients at t .
“There were 277 patients at t,.

Figure 2 Relative survival of ovarian cancer patients who underwent surgical treatment compared with
those who had no surgical treatment in Western Australia, 1982-98
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Figure 3 Relative survival
for three time periods
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Relative Survival (%) 81.8 55.4 46.7
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Number at risk 310 136 33
Relative Survival (%) 82.3 61.2 53.5
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Figure 4 Trends in surgical procedures
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