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ABSTRACT
Purpose

Imaging by fluorodeoxyglucose positron-emission
tomography (PET) has emerged as a valuable tool in
the management of locally advanced cervical cancer
(Lacc), both for assessment of lymph node status and
determination of response to chemoradiotherapy.
The aim of the present study was to survey Cana-
dian radiation oncologists to determine access to
PET imaging for LAcc patients and to assess current
patterns of practice.

Methods

Radiation oncology centres across Canada were
contacted to identify radiation oncologists who treat
patients with Lacc. The focus of the survey was pa-
tients treated with radical chemoradiotherapy with
curative intent. An anonymous online tool was used
to distribute a 23-item questionnaire asking about
access to PET imaging, opinions on indications for
PET imaging, and practice patterns relating to the
use of PET in this patient population. Questionnaire
responses were tabulated and analyzed.

Results

The response rate was 65% (35 of 54 questionnaire
recipients). Most respondents (80%) have access
to PET for LACC patients, usually restricted to study
protocols. Of the respondents,48% considered that
access to PET was timely. Frequency of routine orders
for pET before and after treatment (to assess response)
was 63% and 15% respectively. With better access,
91% of respondents would routinely order pET before
treatment, and 61% would routinely order it for post-
treatment assessment. For initial staging,85% of re-
spondents considered PET to be a standard of care, and
nearly half (45%) believed it should be a standard of
care to assess treatment response. Because of access

limitations, nearly 70% of respondents (23 of 34) do
not order PET as often as they feel it is clinically indi-
cated, and 74% agree that better access to PET would
lead to improved care for Lacc patients in Canada.

Conclusions

Canadian radiation oncologists support the routine
use of PET imaging in the initial workup of patients
with Lacc. Access to PET imaging limits routine use
for these patients in clinically indicated situations.
There is strong support for developing guidelines for
PET use in this patient population.
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1. INTRODUCTION

Imaging by fluorodeoxyglucose positron-emission
tomography (PET) has emerged as a valuable tool in
the clinical management of cervical cancer. For pa-
tients with locally advanced cervical cancer (LACC),
PET imaging performed as part of the pre-treatment
staging workup is highly sensitive and specific for
detecting lymph node metastases, and is thereby
strongly prognostic for survivall. Imaging by PET may
significantly alter the initial management approach
for cervical cancer patients. If, for example, positive
para-aortic nodes are discovered, the radiation field
may be extended to encompass PET-positive disease.
In the 2011 U.S. National Comprehensive Cancer
Network guidelines, PET combined with computed
tomography (PET-cT) is recommended for the initial
assessment of LACC?.

Positron-emission tomography may also be
indicated for situations other than initial staging.
A recent single-centre prospective cohort study
investigated the use of PET to assess treatment re-
sponse and found that the results of PET imaging
3 months post-therapy were highly predictive of
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survival®. Other authors have evaluated PET as an
aid to brachytherapy planning*. The role of PET im-
aging in routine follow-up, detection of recurrence,
and salvage therapy guidance for cervical cancer
patients remains investigational®>~’.

In Canada, the use of PET for LAcc patients has not
been well characterized, but is thought to be highly
variable. Potential reasons for that variability include
lack of access or poor access to PET in many cancer
centres, long wait times for PET where the technique
is available, and a lack of consensus among radiation
oncologists about its appropriate use. The purpose
of the present study was to use a survey of Canadian
radiation oncologists who treat cervical cancer to
determine their access to PET, their opinions about the
indications for PET, and their current practice patterns.

2. METHODS

All radiation oncology centres across Canada were
contacted to determine if their centre treats LAcCC
patients. Participating centres identified radiation
oncologists who treat cervical cancer and provided
contact information. Those physicians were then
sent a secure e-mail message explaining the survey
objectives and providing a link to the online survey.
Paper versions of the survey were mailed to partici-
pants at their request. Respondents were able to edit
their answers until the study closed. Only one survey
could be completed per e-mail address.

The survey was designed based on the Total
Design Method of mail surveys, and questions were
aimed at meeting the study objectives®. The survey
comprised 23 multiple-choice, multiple-answer, and
open-ended questions, and required about 10 minutes
to complete. Unless otherwise specified, all questions
pertained to patients with Lacc treated with concur-
rent chemoradiotherapy.

A link to the survey was sent February 2, 2011.
Reminders were sent February 16 and February 23
to physicians who had not yet responded. The survey
closed March 2, 2011. Data were collected anony-
mously. Within the survey, individual respondents
were asked for consent to the use of their responses,
and all respondents consented. The data were tabu-
lated and analyzed using frequency distributions.

3. RESULTS

The overall response rate was 65% (35 of 54 invitees).
One respondent did not complete the survey in full.
Responses were obtained from 9 of 10 Canadian
provinces, representing 22 separate radiation treat-
ment centres (Table 1). With respect to indications for
PET use, practitioners without access to PET were asked
how they would use pET if access were available. The
responses of practitioners with and without PET ac-
cess were pooled to report on perceived indications
for PET in cervical cancer.

Table 11 outlines access to PET among respondents.
The technique was available to 80% of the surveyed
radiation oncologists (28 of 35) for use in cervical
cancer patients. Most had access to PET in their own
hospital or within their city, but 18.5% (5 of 27) had
to send patients to another city. Wait times for PET
imaging averaged 1-4 weeks. Respondents with ac-
cess to PET were split about whether they considered
that access to be timely. Both cT and magnetic reso-
nance imaging were used for anatomic correlation
with PET by 56% of respondents (15 of 27); 33% (9 of
27)used ct alone; and 11% used magnetic resonance
imaging alone.

TABLET  Survey response, by province

Province Respondents Treatment
(n) centres
m
British Columbia 4 3
Alberta 5 2
Saskatchewan 3 1
Manitoba 1 1
Ontario 13 8
Quebec 6 4
New Brunswick 1 1
Prince Edward Island 0 0
Nova Scotia 1 1
Newfoundland and Labrador 1 1
TOTAL 35 22

TABLE I Access to positron-emission tomography (PET)

Question Respondents
M) (%)
Do you have access to pET for
locally advanced cervical cancer patients?
Yes 28 80
No 7 20
PET imaging for our patients is performed ...
In our hospital 19 70
In another hospital in the city 3 11
In another city 5 19
What is the average wait time for PET
for cervical cancer patients at your centre?
<1 Week 2 7
<2 Weeks 12 44
2—-4 Weeks 10 37
>4 Weeks 3 11
Do you consider access to PET timely?
Yes 13 48
No 14 52
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For respondents with access to PET, 63% (17 of
27) routinely order it for newly diagnosed patients,
and 15% (4 of 27) routinely order it for post-treatment
assessment (Table 111). Post-treatment pET is typically
ordered after 6-12 weeks and, less commonly, after
3 months. Only 7% of respondents reported order-
ing PET for the initial workup of early-stage disease
(<1B2 by International Federation of Gynecology and
Obstetrics criteria). Positron-emission tomography
was not routinely used to assess response during
treatment, nor for routine follow-up. No respondents
were using PET for cervical cancer brachytherapy
planning in Canada.

Given better access to PET, 91% of respondents
(31 of 34) indicated that they would routinely order
PET as part of the initial workup of newly diagnosed
patients, and 62% (21 of 34), for routine post-therapy
assessment (Figure 1). With better access, 12% (4 of
34) would use peT for routine follow-up. Although
85% of respondents (29 of 35) felt that PET should be
considered the standard of care for newly diagnosed

TABLE 1 Current use of positron-emission tomography (PET) for
locally advanced cervical cancer

Question Respondents
m) (%)
Do you routinely order PET
in newly diagnosed patients?
For a}ll new patient.s who will be treated 12 45
with radical radiotherapy
For patients with early stage disease 5 7
(<IB2) to decide treatment
For radiotherapy planning 6 22
To evaluate distant or suspicious disease 16 59
No 10 37
Do you routinely order PET
during radiation treatment?
Yes 1 4
No 26 96
Do you routinely order PET
after completion of radiotherapy?
Routinely for all patients
to assess disease response 4 15
To eval.ue.lte patients with pripr radiographic 9 33
suspicion of extrapelvic disease
For prognostic purposes 2 7
No 15 56
Do you order PET as part
of routine follow-up?
Yes 0 0
No 27 100
Do you use pET for brachytherapy planning?
Yes 0 0
No 27 100

LACC patients, just 47% (16 of 34) felt that PeT is the
standard for post-therapy assessment (Figure 2).

When radiation oncologists were asked whether,
because of poor access, they ordered PET less often
than they felt was clinically indicated, 68% (23 of
34) agreed (Figure 3). Even more of the respondents
(74%, 25 of 34) felt that better access to PET would
lead to better care for their patients with cervical
cancer (Figure 4). Almost all (85%) supported the
development of Canadian guidelines for the use of
PET in cervical cancer.

4. DISCUSSION
Positron-emission tomography is a useful tool in

the management of patients with racc. Its ability
to detect pelvic and para-aortic nodes at the time

100%

90% -

80% -

70% -

60%

50% -

40% -

30% -

20%

10% _ .
0% ‘ : : —

T T 1

Allnewly  Fortreatment  Assesment Assessment Regular follow- None of the
diagnosed planning during after up above
patients radiotherapy radiotherapy

FIGURE 1 Indications for the use of positron-emission tomography
(PET) in locally advanced cervical cancer. Graph shows responses
to the question “Given better access to PET for locally advanced
cervical cancer patients, [ would routinely order it in the following
situations.”
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FIGURE 2 Positron-emission tomography (PET) as the standard of
care for Lacc. Graph shows responses to the statement “PET imag-
ing should be considered standard of care for locally advanced
cervical cancer.”
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FIGURE 3 Does limited access to positron-emission tomography
(PET) prevent its use in clinically indicated situations? Graph
shows responses to the statement “Because of poor access, I do
not order PET or PET—CT [computed tomography] scans in patients
with cervical cancer as often as clinically indicated.”
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FIGURE 4 Would better access to positron-emission tomography
(PET) lead to improved patient care? Graph shows responses to the
statement “Better access to PET or PET—CT [computed tomography]
would lead to improved patient care for my patients with cervical
cancer.

of diagnosis is well established, with sensitivity
and specificity exceeding 90% for pET-cT°. When
compared with historical series using lymph node
dissection, PET-CT demonstrated similar rates of node
positivity, stage-for-stage®. Nodal status, though not

part of International Federation of Gynecology and
Obstetrics staging, is a strong predictor of clinical
outcome in cervical cancer patients. Lymph node
status determined by PET-CT can stratify patients into
distinct disease-specific survival groups, indepen-
dent of clinical stage®.

Initial treatment strategies can be adapted based
on information provided by a staging pET-cT. Radia-
tion plans can be modified to include pPET-positive
para-aortic nodes. Although extended fields have
fallen out of favour in the era of combined chemo-
radiotherapy, modern radiotherapy techniques such
as intensity-modulated radiotherapy can produce
acceptable treatment plans and may facilitate a more
aggressive treatment approach in these patients!°.

Combined PET-CT can be extremely helpful in
assessing LACC patients for response to treatment. In
addition to initial stage and lymph node status, post-
treatment response based on PET-CT strongly predicts
for disease recurrence’. Schwarz et al. prospectively
evaluated PET-CcT imaging 3 months after therapy in
advanced cervical cancer patients. Those authors
observed 2-year cause-specific survival rates of 96%
in patients with a complete metabolic response, 43%
in those with persistent in-field fluorodeoxyglucose
uptake, and 14% in those with evidence of new sites
of disease.

Evidence is lacking for the routine use of PET-CT
for follow-up in cervical cancer patients, in whom the
technique has been shown to detect asymptomatic
recurrences'!. However, early detection of asymp-
tomatic recurrences has not been demonstrated to
improve outcomes.

Our survey assessed the practice patterns and
opinions of Canadian radiation oncologists concern-
ing the use of PET imaging for Lacc. The most com-
mon use of PET in LACC is as part of the initial staging
workup. Routine use for post-treatment evaluation is
much less common, but given improved access, most
respondents would incorporate such evaluation into
their practice. Perhaps not surprisingly, most physi-
cians would, given better access, incorporate PET into
routine staging and post-treatment evaluation. But
even with better access, Canadian radiation oncolo-
gists do not favour routine use of pET for response
assessment during treatment or for regular follow-up.
Overall, these clinical preferences for the use of PET
are supported by the available evidence.

Despite 80% of responding radiation oncolo-
gists having some access to PET for LACc, the degree
of access is highly variable. In the country’s most
populous province, Ontario, access to PET for LACC
patients is restricted to those enrolled in a clinical
trial comparing treatment delivery based on pre-
treatment PET-CT or CT alone. In the post-treatment
setting, PET is not available. Multiple survey respon-
dents described having to send patients to another
province for PET imaging—an approach that requires
highly motivated patients because of the additional
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time and expense incurred. In our two major centres
in Alberta, patients will routinely undergo pre-
treatment imaging at one centre and post-treatment
imaging at the other.

An American survey of gynecologic oncologists
conducted in 2009 found that PET-CcT was accessible
t075% of gynecologic oncologists!?, with 63% order-
ing PET-CT for initial assessment of advanced-stage
patients and fewer than 20% routinely ordering post-
treatment PET-CT. Those results are very similar to the
present findings. In contrast, only 15% of American
respondents identified access limitations as a barrier
to using PET-CT, compared with our finding that im-
proved access would probably significantly increase
PET-CT use for the Lacc population in Canada.

Our nearly 70% survey response rate was satis-
factory, but the study population is still inherently
small. Despite our best efforts to contact every radia-
tion oncology centre in the country, not all centres
responded. Although we were able to characterize the
accessibility of PET to Canadian radiation oncologists
for the management of cervical cancer, comments
on the proportion of patients who have access to PET
were beyond the scope of the study. Most patients
with early-stage disease are managed by gyneco-
logic oncologists, and therefore the use of PET in the
early-stage cervical cancer population was not fully
assessed in our study.

5. CONCLUSIONS

Canadian radiation oncologists support the routine
use of PET imaging in the initial workup of patients
with Lacc. Given better access, most radiation on-
cologists would routinely order both pre-treatment
and post-treatment PET imaging. The opinions of sur-
vey respondents about the indications for PET in LACC
generally agree with the existing clinical evidence.
Access to PET imaging currently limits its routine
use for LAcc patients in clinically indicated situa-
tions. There is strong support for the development
of guidelines for PET use in this patient population.
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