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Introduction

Canadians are concerned about timely access to cancer
surgery [1]. To validate this concern, a formal provincial
assessment of surgical waiting times has shown that there
is geographic variation in access to care. Formulating
health care policy around surgical waiting times and geo-
graphic variations in access to care begins with under-
standing what services are currently being accessed. The
objective of this report is to provide information on the
intial management of women with cervical cancer in
Ontario. We will: 1) characterize the patients with each
gynecologic cancer diagnosis; 2) inventory the compo-
nents of the operative procedure; and 3) describe the
health services women received in the year before and
after diagnosis. 

Methods

Approval for this study was obtained from the Research
Ethics Board at Sunnybrook and Women’s College Hospital.
This is a population-based study of all women with an incident
cervix cancer from 1 April, 2003 to 31 March, 2004. The Inter-
national Classification for Disease codes (ICD-9) 180 was used
to identify incident cases. The cohort was identified using the
Ontario Cancer Registry (OCR). There was record linkage to

other provincial health databases such as the Ontario Health
Insurance Plan (OHIP), the Canadian Institute for Health Infor-
mation (CIHI) discharge abstract database (DAD) and same day
surgery (SDS), and the National Ambulatory Care Reporting
System (NACRS) to within one year of diagnosis. To be
included the patient required a valid OHIP number and had to
be 18 years or older at the time of diagnosis. Patient age and
postal code at time of surgery were obtained from the Ministry
of Health and Long-Term Care Registered Persons Database
(RPDB). Patients’ postal codes were used to obtain ecologic
income quintiles and conversion to Local Health Integration
Networks (LHIN) using Statistics Canada conversion files.
There are 14 Local Health Integrated Networks (LHIN) in
Ontario. These are non-for-profit corporations that work with
local health care providers and community members to deter-
mine health care priorities for their region. Vital statistics infor-
mation (socio-economic status, urban/rural residence) was
available through RPDB. Spot checks on the procedure data by
cancer site showed congruence between the CCI procedure
codes and the OHIP billed procedure to within 5%. The top 20
CCI therapeutic and diagnostic procedure codes associated with
the disease were identified to within 1% of the count for the
period 2002-2005. 

Statistical analysis was performed using SAS 9.1. Age was
stratified into four cohorts (20-35, 36-49, 50-69, 70 years and
over). All numbers reported here are age standardized per
100,000 women 20 years and older. Socioeconomic status was
measured by the median household income in the neighborhood
where the women lived. This was distributed into five quintiles.
Rural versus urban residence was classified by one of three com-
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munity population sizes (< 100,000, 100,000-1,249,000 and >
1,249,000). Physician specialty was identified manually and
crosschecked using Scott’s Medical Database. Surgeon type was
gynecologic oncologist, gynecologist, general surgeon and other. 

Results

Demographics: incidence and treatment

From April 1, 2003 to March 31, 2004, 513 women in
Ontario were diagnosed with an incident cervical cancer.
Of this cohort, 57.1% underwent surgical procedures.  

Age: The highest incidence of cervical cancer was in
women aged 40-49 years old (14.3 per 100,000 Ontario
women). Surgical interventions were more common in
women under 69 years (61.1% vs 30.3% ). 

SES: There was a slightly higher rate of cervical cancer
in those in the lower versus higher income quintile (12.2
vs 10.6/100,000 ASR). SES did not appear to be related
to the likelihood of receiving surgery. 

Geography: The highest rate of disease was
13.3/100,000 in the rural areas (compared to 10/100,000
in the urban area). Location of residence did not affect
the occurrence of surgery.

Definitive treatment

1) Hospitalization
Among the 293 women who had surgery for cervix

cancer, there were 434 hospital encounters (1.5 per
woman) of which 47% were ambulatory and 53%
entailed overnight hospitalization. Sixty-nine percent of
women received surgery in the LHIN where they lived.
Forty-six percent of surgeries occurred in the community
hospital. Radical surgeries were more likely to occur in
academic centers (93.2%). 

2) Operative therapy
There are four types of surgery for cervical cancer.

Cone biopsy (26.8% of surgeries) can be curative for
women with minimally invasive disease (FIGO Stage
1A). Hysterectomy or cervicectomy can also be offered
to this population. Total hysterectomy with lymph node
dissection is a procedure used when there is concern of
vascular space involvement. Radical hysterectomy with
lymph node dissection is the treatment of choice for
women with Stage 1B and possibly 2A cervical cancer
(38.5% of surgeries). Radical trachelectomy rates could
not be assessed in this study, as it is currently not coded
by CIHI. Other procedures could include lymph node
assessment only, vaginal biopsy only, or cervical biopsy
only. Simple hysterectomy with or without lymph node
excision was the treatment in 32.1% of women. 

Age: Younger women (20-39 yrs) were more com-
monly treated by cone biopsy.

SES: Although types of surgery across income quintiles
did not vary, there was a trend toward radical surgery and
away from cone biopsy in the second of the five income
quintiles. 

Geography: Type of surgery did not vary by urban or
rural location of residence. 
3) Surgical discipline involved

Radical surgery was conducted in 40.4% of women
treated by surgery for cervical cancer. Radical hysterec-
tomy is in the training armamentarium of gynecologic
oncologists and 70.3% of the cases were done by this
group. Gynecologists were more likely to have performed
cone biopsies (85.5% of the cones) or simple hysterec-
tomies (66.2% of the simple hysterectomies).

Perioperative workup 

In the women who had surgery, during the 12 months
prior to or after diagnosis, 155 Pap smears were per-
formed in 293 patients. A cervical biopsy was performed
in 85%. Twenty-two percent had a LEEP/laser and 44%
had a cold knife cone. Chest roentgeragrams (CXRs)
were completed in all women. In surgical patients, com-
puted tomography (CT) scans of the pelvis were slightly
more common than magnetic resonance imaging (MRI)
of the pelvis and occurred in 22% versus 18% of patients.
CT scans of the abdomen were used twice as often as
abdominal ultrasounds. 

In the women who had initial surgery, 93.5% saw a
gynecologist, and 65.5% saw a gynecologic oncologist.
Radiation oncology visits occurred in 51.5% and 34.1%
of these women received radiation. Medical oncology
visits took place in 7.5% and 21.8% received chemother-
apy. It is likely that the discrepancy between medical
oncology visits and the rate of chemoradiation is filled by
gynecologic oncologists who often provide cisplatin
chemotherapy for concurrent chemoradiation.

In women who did not receive surgery, 40% had a Pap
smear, 40% had a cervical biopsy and 20% had a surgi-
cal biopsy. All of these women had a CXR and CT scan.
In the women who did not receive surgery, there were
high rates of gynecology and gynecologic oncology
involvement: 91.8% saw a gynecologist, and 69.5% saw
a gynecologic oncologist. Advanced disease is usually
treated by radiation or chemoradiation. In those women
who did not receive surgery, radiation oncology visits
occurred in 84.5% and 84.5% received radiation. Medical
oncology visits took place in 15.5% and 50.9% received
chemotherapy. It is likely that the discrepancy between
medical oncology visits and chemotherapy rate is filled
by gynecologic oncologists who provide cisplatin
chemotherapy for concurrent chemoradiation.

(For a more detailed disclosure of data that led to this
report see reference [14]).

Discussion
This is the first detailed provincial review of the peri-

operative and operative care of women with cervical
cancer in Ontario. Although Pap smear screening was
made available in 1941 to eradicate the occurrence of cer-
vical cancer, 500 women are still seen annually with this
disease. In keeping with the literature, the incidence of
cervical cancer is highest in women 40-49 years of age. 
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In Ontario, there was a very slight inverse relationship
between rates of cervical cancer and SES. More dramatic
relations have been described in fee for service environ-
ments like the USA [2, 3]. SES and geography did not
appear to influence the decision for surgery, but an oper-
ation was more common for younger women. This may
be related to the complex nature of these surgeries, access
to subspecialty care or access to other treatment options
with similar survival but less acute morbidity such as
chemo-radiation.

Over half of the women having an operation required a
hospital stay. Over two-thirds of the patients are receiv-
ing care in their LHIN but that means one-third are trav-
eling outside of their region for surgical care. How the
LHIN mechanism addresses planning for this resource
and what fiscal responsibility the LHIN of residence has
toward the LHIN of service is not clearly defined. 

In all cervical cancers, it appears that younger women
are receiving operations that are conservative, likely with
the aim of preserving fertility. Type of surgery did not
appear to be influenced by SES or geography. Gynecolo-
gists conducted just over half of the operations for
women with cervical cancers in Ontario: 48% were a type
of cone procedure and 40% were simple hysterectomies.
Whether the rates are appropriate would necessitate
access to staging information and this information was
not available. Lymphadenectomy was an uncommon pro-
cedure when gynecologists were involved in a patient’s
care. Gynecologic oncologists managed the remaining
cases (39% of cervical cases). When gynecologic oncol-
ogists performed the surgery, lymphadenectomy was per-
formed in 70% of cases. The reason for the low lym-
phadenectomy rates cannot be discerned from the
available data. Other information such as stage, histology,
depth of invasion, lymphovascular space involvement,
and grade would be required to determine whether
patients received the appropriate operative procedure. 

The low rate of perioperative CT scans (20%) and
MRIs (20%) are in keeping with the standard of care for
early-stage disease. Almost all women who did not have
surgery had a CT scan but the rates of MRI were still
quite low. This pattern is in keeping with the philosophy
of assessing the node bearing areas as part of the plan-
ning for radiation therapy. The expectation is that demand
for MRI will escalate in the future. Use of PET scans was
not addressed in this review.

Use of chemotherapy with radiation in patients who do
not have surgery appears to be only 50%. It is not clear
from this review, which patients had radiation for cura-
tive or palliative intent. The current provincial practice
guidelines recommend chemoradiation for cervical
cancer [4]. A prior review by Barbera showed an excel-
lent uptake of chemoradiation therapy in Ontario from
9% in 1995-1999 to 67.4% in 1999-2001 [5].

Conclusions

There is significant literature dealing with the impact of
race on incidence and death from cervical cancer [3, 6-

9]. There is also literature on the impact of race and
income status on access to screening for cervical cancer
in the context of a privately funded health system like that
found in the United States [3, 10, 11]. However, little is
known about the interplay between age, socio-economic,
race and geographic factors on the incidence and delivery
of gynecologic cancer care in the context of a socially
funded medical system. This is the first comprehensive
publication describing the relationships between age,
SES and location of residence on the incidence and man-
agement of cervical cancer in Ontario. Cancer Care
Ontario and the Program in Evidence Based Medicine are
moving toward better defining the care of women along
the spectrum of prevention, investigation and therapy for
cervical cancer through practice guidelines and practice
standards [4, 12, 13]. The team has yet to define quality
indicators for cervical cancer. The methods used to
develop this work will be the basis of addressing cervical
cancer management in Ontario in the future. However,
understanding processes of care needs to be augmented
by prospective collection of information on confounders
(i.e., stage), cofactors (i.e., smoking) and pathologic
details (grade, histology). Only then, can opportunities to
optimize care delivery be clearly defined. 
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