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ABSTRACT

Aims and background. Although guidelines recommend minimalist follow-up, there
is wide variability in gynecological oncology practice. The aims of this study were to
describe between-center differences in the follow-up of endometrial, ovarian, and
uterine cervical cancer; to identify the determinants of test prescription; to estimate
the related costs; and to assess the weight of center habits and patient characteristics
as sources of unexplained variability.

Methods and study design. The medical records of patients treated between August
2004 and July 2005 for gynecological malignancies and followed up for the detection
of recurrent disease were retrospectively collected from 29 centers of the Piedmont
Oncology Network. Multivariate multilevel analyses were performed to study the de-
terminants of test prescription and costs.

Results. Analyses were performed on 351 patients (median follow-up: 578 days). The
unexplained variability in computed tomography prescriptions (26%), ultrasound
prescriptions (17%), and total cost of follow-up (15%) can be attributed to center
habits, independenty of the clinical characteristics of the patients.

Conclusions. Much of the unexplained variability in the follow-up for gynecological
malignancies is attributable to different habits of centers belonging to a cancer net-
work. These results prompted us to design a multicenter randomized controlled trial
to compare minimalist versus intensive follow-up programs in endometrial cancer.
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Introduction

Cancer treatment accounts for a considerable percent-
age of the total global healthcare disbursement1. A sub-
stantial amount of this cost is considered to be imputable
to follow-up procedures, which are characterized by a set
of visits and examinations conducted in a systematic
manner, often for many years2. Follow-up care is de-
signed for patients submitted to oncology treatment and
judged to be disease free. The overall goal of follow-up is
to timely identify disease recurrence amenable to treat-
ment in a primarily asymptomatic patient2.

The reasons why gynecological oncology programs
suggest periodic follow-up exams are commonly ac-
cepted, including the following: to evaluate the control
of the illness, the survival of the patient, the perform-
ance status, the diagnosis and amendment of the possi-
ble complications encountered following primary treat-
ment (often a combination of integrated modalities),
the chance to diagnose recurrent disease in advance in
order to plan possibly lifesaving therapy, and finally to
provide support and counseling to patients and family3.

An essential question is whether a procedure exists
that allows the diagnosis of a recurrence in a subclinical
phase of the disease. In addition, the clinician is inter-
ested in knowing what are the most appropriate follow-
up procedures and their timing. Another question is
whether a patient with early-stage disease should be fol-
lowed up more or less frequently compared to a patient
with a major risk of recurrence. An additional concern is
the psychological impact on patients of frequent tests
added to the primary visit3.

During the last few years, evidence-based medicine
(EBM) has gained increasing acknowledgment. Similar-
ly, there has been constant growth in the need and ex-
pectations of an individual’s health. Above all, EBM tries
to address the rapid increase in problems related to hos-
pital management and the containment of resource
pressure4.

In the near future, medical decisions will need to be
made in an explicit and clear way where decisional
pathways will be widely available to everybody interest-
ed. In addition, physicians will need to produce and de-
scribe the scientific evidence that supports and drives
their own decisions. In health science, as a consequence
of an observed growth in the need for well-being care,
there will be a transition from decisional processes
mainly based on opinions to behaviors founded on
sound evidence4.

If we consider common practice, a widespread im-
pression is that variability exists in the approach to the
follow-up care in oncology5-8 and more so in patients
with gynecological cancers9-14. Indeed, an inconsistent
number of examinations are often prescribed, with the
hope of identifying treatable recurrent diseases.

As a matter of fact, there are two opposing tendencies
suggesting different follow-up modalities. One trend is

based on a poor “evidence-based” literature suggesting
‘‘minimalist’’ follow-up, while the other tendency sug-
gests the introduction of new therapies and technolo-
gies in which the physician follows an “intensive ap-
proach” and prescribes several investigations and strict
surveillance.

In order to achieve clinical governance, the Piedmont
Region has been organized into a regional oncology net-
work to achieve benefits in terms of consistency in
treatment procedures performed.

The present study monitored whether differences in
common practice between oncologists belonging to the
Piedmont Region network exist in terms of monitoring
gynecological malignancies (including endometrial,
ovarian, and uterine cervix cancer). One of the aims of
the present survey is to identify the determinants of an
examination’s prescription, including whether exams
are prescribed on the basis of the cancer patient’s char-
acteristics or whether part of the variability in follow-
up is not explained. Additionally, the current study was
designed to determine whether this unexplained vari-
ability is imputable to habits of the different centers that
are unsupported by scientific evidence. Furthermore,
determinants of an examination’s cost have also been
assessed.

To address these aims, a retrospective evaluation of
cases was performed among centers belonging to the
Piedmont Regional Oncology Network. Furthermore, a
literature search was updated to corroborate the scien-
tific evidence underlying the follow-up procedures of
the gynecological tumors focused on in this study.

Materials and methods

The present study protocol consisted of a retrospec-
tive review of the medical records of new patients radi-
cally treated for endometrial, ovarian, or uterine cervi-
cal cancer between August 2004 and July 2005 and fol-
lowed up for at least 3 months. Patients with synchro-
nous tumors were excluded. Information about the date
of diagnosis, type of neoplasm, stage of disease, date
and type of treatment received, date of diagnosis of re-
currence, and symptoms at recurrence (if any) were
recorded using standardized items and a common data-
base. All exams and the date of assessment during the
follow-up time (through December 2006) were traced.
Evaluations performed earlier than 3 months from
treatment and after a relapse diagnosis were excluded
from the analysis. The study protocol was in accordance
with the ethical standards of the regional committee on
human experimentation.

Considering all of the diagnostic tests performed dur-
ing the examinations, the total costs were calculated for
each visit using the outpatient tariffs rewarded to hospi-
tals by the Regional Health Service. Costs were ex-
pressed as a value of the Euro in 2007.
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years. Of these patients, 86 suffered from ovarian cancer,
201 from endometrial cancer, and 64 from carcinoma of
the uterine cervix. As commonly observed, the distribu-
tion of the disease by stage shows a majority of patients
with stage I and stage II uterine cervix cancer (84.4%) or
endometrial cancer (80.6%) and with stage III and stage IV
malignant epithelial ovarian cancers (69.8%). The patients
were treated in accordance with standard procedures.

During the follow-up period, with a median length of
578 days, 62 patients (17.7%) experienced a recurrence
of the disease. Of the patients with recurrent disease,
14.0%, 6.2% and 5.5% of ovarian, cervical and endome-
trial cancers, respectively, produced symptoms at the
time. For all cancers, the majority of patients (60-65%)
were followed up by gynecologists.

Patients underwent a total of 1193 visits (second part
of Table 1). The frequency of tests prescribed during fol-
low-up are reported by type of cancer. The time be-
tween 2 consecutive visits was also determined. As
shown, visits were closer in patients with ovarian cancer
than in patients with endometrial and cervical cancer.

Abdominal/thoracic CT prescription

Table 2 shows the results of the multilevel logistic mod-
eling. The probability of prescribing an abdominal/tho-
racic CT, adjusted for all the variables analyzed, was pos-
itively associated with the stage of the disease in patients
suffering from endometrial or cervical cancer. In patients
with ovarian cancer, the probability of a CT prescription
was positively associated with age and the time elapsed
from the previous visit. For endometrial and ovarian can-
cer, the intraclass correlation coefficients indicate that
33% (ρC = 0.329) and 34% (ρC = 0.337), respectively, of the
variance can be attributed to the center-level variable. In
the pooled analysis (Table 3), stage of disease was con-
firmed as a strong predictor of CT prescription. Consid-
ering the whole group of patients, 26% (ρC = 0.262) of the
unexplained variability in CT prescriptions can be attrib-
uted to center-level variation.

Pelvic/abdominal US prescription

Table 2 shows that the probability of prescribing
pelvic/abdominal US was higher when examinations
were further apart in time. Comparing examinations
done less than 90 days after the last one to examinations
done between 180-269 days in patients with endometrial
or ovarian cancer, the probability of prescription of US
was significantly higher. Stage of disease was negatively
associated with US prescription in patients with ovarian
cancer (stage III-IV versus stage I). For endometrial can-
cer, the intraclass correlation coefficients indicate that
31% (ρC = 0.305) of the variance can be attributed to the
center level. In patients suffering from ovarian cancer,
20% of the variance can be attributed to the patient level
(ρP = 0.199). Pooled analysis (Table 3) confirmed a high-
er probability of US prescription during examinations

Statistical analysis

Statistical analyses were performed allowing for the
hierarchical structuring of the data. For analyses, exam-
inations constituted the first-level units, patients the
second-level units, and centers the third-level units.

The analyses were first carried out separately based on
the type of gynecological cancer (endometrial, ovarian, or
uterine cervix). Determinants of abdominal/thoracic com-
puted tomography (CT) and abdominal/pelvic ultrasound
(US) prescriptions (yes/no) during the examinations were
evaluated using a 3-level logistic random intercept model.
The time (in days) elapsed from the previous visit (<90, 90-
179, 180-269, ≥270) and the same diagnostic examination
performed during the previous visit were considered as an
examination-level variable. Age at first examination (<60,
60-69,≥70 years), stage of disease (I-IV) and presence of re-
lapse symptoms during the follow-up examination were
considered as patient-level variables. The type of units (gy-
necology, radiation, oncology, collegial evaluation) and the
number of patients treated by each center were considered
center-level variables. Moreover, for each exam (CT and
US), determinants of prescription were evaluated in the
whole group of patients, including the gynecological can-
cer as a covariate in the models.

Due to positive skewness of cost data, factors influ-
encing the cost of each visit were investigated using a 3-
level general linear mixed model (GLMM), with a gam-
ma distribution and a logarithmic link function on the
whole group of patients. Effects of covariates on the cost
of each visit were shown by calculating the exponential
of coefficients (exp(β)) derived from the model, which
represent the relative change in cost associated with
unit change of the predictor variable.

The covariates included in the model were the same
as those evaluated in the previous models. In each mul-
tilevel model, the proportion of variance that is ac-
counted for by the cluster levels was evaluated by calcu-
lating the intraclass correlation coefficients15 (ρP for pa-
tient level, ρC for center level).

Results

A total of 505 patients were retrospectively collected
by 29 centers belonging to the Piedmont Oncology Net-
work (an organization of the National Health Service
covering a population of about 4.3 million). Seventy-
one patients were excluded from the study due to miss-
ing follow-up data, 29 patients were excluded because
they were not treated during the study period (protocol
breach), and 54 patients were excluded because a single
follow-up visit was performed during the first 3 months
after initial treatment. After the exclusions, 351 patients
were available for analysis.

Table 1 shows the characteristics of the patients en-
rolled in the study. The median age at diagnosis was 65
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more distanced in time. Considering the whole group of
patients, 17% (ρC = 0.174) of the unexplained variability
in US prescriptions can be attributed to the center level.

Cost analysis

The total cost for each visit was described by median
values according to the factor investigated in the GLMM
(Table 4). The GLMM showed that disease stage was
positively associated with higher costs (Table 5). As re-
gards the type of gynecological cancer, the cost of visits
for patients suffering from endometrial cancer was low-
er than that for ovarian cancer. Visits performed with a

collegial evaluation seemed to be less costly than visits
performed by the gynecological specialist alone.

The intraclass correlation coefficient indicates that
15% (ρC = 0.148) and 17% (ρP = 0.167) of the unex-
plained variability in visit costs can be attributed to cen-
ter level and patient level, respectively.

Discussion

To the best of our knowledge, this is the first study that
analyzes the determinants of the prescription of follow-

Table 1 - Patient and examination characteristics in relation to type of gynecological cancer

Patients Endometrium Ovary Uterine cervix Total
(n = 201) (n = 86) (n = 64) (n = 351)

Mean age at first examination in years (IQR) 68.0 64.0 57.0 65.0
(59.0; 74.0) (56.2; 72.0) (45.8; 69.0) (57.0; 72.0)

Age distribution at first examination
<60 25.9% (52) 33.7% (29) 54.7% (35) 33.0% (116)
60-69 30.9% (62) 34.9% (30) 23.4% (15) 30.5% (107)
≥70 43.3% (87) 31.4% (27) 21.9% (14) 36.5% (128)

Stage of disease
I 69.65% (140) 26.74% (23) 51.56% (33) 55.84% (196)
II 10.95% (22) 3.49% (3) 32.81% (21) 13.11% (46)
III 17.41% (35) 55.81% (48) 12.50% (8) 25.93% (91)
IV 1.99% (4) 13.95% (12) 3.12% (2) 5.13% (18)

Treatment
Surgery only 42.29% (85) 12.79% (11) 32.81% (21) 33.33% (117)
Surgery and chemotherapy 1.99% (4) 72.09% (62) 6.25% (4) 19.94% (70)
Surgery and radiotherapy 44.78% (90) 0.00% (0) 29.69% (19) 31.05% (109)
Other 10.95% (22) 15.12% (13) 31.25% (20) 15.67% (55)

Relapse symptoms during follow-up (yes) 5.47% (11) 13.95% (12) 6.25% ( 4) 7.69% (27)

Relapse during follow-up (yes) 8.46% (17) 41.86% (36) 14.06% ( 9) 17.66% (62)

Patient examinations frequency during follow-up, median (IQR) 3.00 (2.00; 4.00) 3.00 (2.00; 5.00) 2.50 (1.75; 4.00) 3.00 (2.00; 4.00)

Specialist who monitored the patients
Gynecologist 60.20% (121) 62.79% (54) 65.62% (42) 61.82% (217)
Radiotherapist 14.93% (30) 0.00% (0) 21.88% (14) 12.54% (44)
Oncologist 6.97% (14) 37.21% (32) 4.69% (3) 13.96% (49)
Collegial evaluation 17.91% (36) 0.00% (0) 7.81% (5) 11.68% (41)

Examinations (n = 677) (n = 339) (n = 177) (n = 1193)

Diagnostic tests
CA 125 26.29% (178) 75.22% (255) 7.34% (13) 37.38% (446)
Vaginal cytology 44.90% (304) 8.55% (29) 42.37% (75) 34.20% (408)
Abdomen US 24.1% (163) 13.6% (46) 9.6% (17) 18.9% (226)
Pelvic US 10.93% (74) 5.60% (19) 3.95% (7) 8.38% (100)
Hematochemical evaluation 14.9% (101) 19.2% (65) 11.9% (21) 15.7% (187)
MRI 1.18% (8) 2.06% (7) 9.04% (16) 2.60% (31)
Thoracic x-ray 7.98% (54) 4.42% (15) 2.82% (5) 6.20% (74)
Abdomen CT 14.3% (97) 26.6% (90) 16.9% (30) 18.2% (217)
Chest CT 2.66% (18) 8.55% (29) 2.26% (4) 4.27% (51)
Colonoscopy 14.48% (98) 1.18% (4) 25.42% (45) 12.32% (147)
PET 0.74% (5) 4.13% (14) 1.69% (3) 1.84% (22)
Other marker 5.47% (37) 7.96% (27) 2.26% (4) 5.70% (68)
Mammography 1.77% (12) 0.00% (0) 0.00% (0) 1.01% (12)

Days between two subsequent examinations, median (IQR) 165 (117; 204) 112 (58; 172) 163 (126; 215) 145 (101; 203)

US, ultrasonography; MRI, magnetic resonance imaging; CT, computed tomography; PET, positron-emission tomography; IQR, interquartile
range. Data are mean (SD) and % (n) for continuous and categorical variables, respectively, unless otherwise indicated.



up procedures and of the related costs in gynecological
cancers within a cancer network, and that tried to esti-
mate the variability attributable to patient or center lev-
el, using appropriate multilevel statistical methods. The
main findings of the study were a confirmation of some
expected results, such as the high degree of variability in
the follow-up strategies within the regional cancer net-
work and the predictive role of a few clinical character-
istics in the prescription of imaging tests. It also pro-
duced some original evidence, such as the estimate of
the net contribution of the centers to the variability,
even after the specialist responsible for the patients and
the clinical variables had been accounted for.

We recently conducted a systematic literature review
using the Medline database3 with the keywords “en-
dometrial neoplasms” (MeSH) or “uterine cervical
neoplasms” (MeSH) or “ovarian neoplasms” (MeSH)
and (“costs and cost analysis” [MeSH] or “cost savings”
[MeSH] or “health care costs” [MeSH] and “follow-up”)
from 1980 to 2007. EMBASE and EBM secondary liter-

ature (Clinical Evidence, Database of Abstracts of Re-
views of Effectiveness, Cochrane Database of System-
atic Reviews, and ACP Journal Club) were further
checked for the same period of time. We found a few
papers that described a cost-effectiveness analysis of
follow-up strategies for patients with gynecological
cancers, and a current update of the review (2008) did
not add significant evidence (data not shown). Actual-
ly, only a few studies have compared the cost-utility or
cost-effectiveness of alternative practice in terms of
frequency and the kind of examinations prescribed to
follow up the gynecological cancer patient’s disease-
free status after curative treatment. These studies are
mainly based on retrospective analysis of efficacy and
have been reported to provide a low level of evidence
(level 4-5)16.

Few randomized trials comparing the effectiveness of
different strategies of follow-up are available also for oth-
er common cancers. A Cochrane systematic review on
follow-up strategies in breast cancer found only 2 ran-
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Table 2 - Association between examination, patient and center characteristics and diagnostic exam prescription related to type
of gynecological cancer

Abdominal/thoracic CT Abdominal/pelvic US

Endometrium Ovary Uterine cervix Endometrium Ovary Uterine cervix

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Time elapsed from the previous
visit (days)
<90 (Ref.) 1 1 1 1 1 1
90-179 1.36 (0.57, 3.24) 1.02 (0.53, 1.97) 0.34 (0.1, 1.19) 1.86 (0.78, 4.45) 2.46 (1.15, 5.26) 0.8 (0.17, 3.89)
180-269 0.85 (0.31, 2.29) 1.84 (0.78, 4.34) 0.16 (0.04, 0.65) 3.45 (1.28, 9.3) 3.27 (1.34, 7.98) 2.3 (0.52, 10.22)
≥270 2.59 (0.79, 8.52) 3.84 (1.11, 13.26) 0.3 (0.05, 1.8) 1.65 (0.5, 5.41) 1.56 (0.37, 6.55) 1.18 (0.15, 9.35)

Same examination performed 0.25 (0.12, 0.55) 0.58 (0.29, 1.14) 0.29 (0.06, 1.32) 0.55 (0.25, 1.18) 1.4 (0.64, 3.05) 0.49 (0.11, 2.1)
during the previous visit
Age at first examination (years)
<60 (Ref.) 1 1 1 1 1 1
60-69 0.91 (0.44, 1.89) 1.74 (0.8, 3.78) 0.4 (0.12, 1.35) 1.71 (0.82, 3.54) 1.18 (0.56, 2.48) 0.59 (0.17, 1.98)
≥70 0.7 (0.33, 1.50) 2.21 (0.93, 5.26) 4.83 (1.17, 20) 1.51 (0.7, 3.22) 1.55 (0.67, 3.6) 0.08 (0.01, 1.04)

Stage of disease
I (Ref.) 1 1 1 1 1 1
II 1.44 (0.53, 3.91) 1.28 (0.19, 8.72) 2.99 (1.06, 8.42) 1.52 (0.56, 4.12) - 0.41 (0.12, 1.4)
III-IV 5.67 (2.85, 11.26) 2.06 (0.92, 4.6) 0.83 (0.15, 4.65) 0.79 (0.4, 1.56) 0.39 (0.2, 0.78) 1.19 (0.05, 27.86)

Relapse symptoms 0.83 (0.25, 2.77) 1.17 (0.46, 2.98) 0.88 (0.1, 7.87) 0.59 (0.18, 1.96) 1.27 (0.45, 3.6) 0.57 (0.01, 22.85)
Patients followed by center 0.84 (0.66, 1.04) 0.96 (0.80, 1.19) 1.00 (0.92, 1.14) 1.04 (0.84, 1.29) 1.04 (0.92, 1.13) 1.19 (1.04, 1.34)
(any 10)

Specialist who monitors
the patients
Gynecologist (Ref.) 1 1 1 1 1 1
Radiotherapist 0.54 (0.08, 3.84) - 2.47 (0.68, 8.92) 0.4 (0.06, 2.88) - 4.02 (0.58, 27.78)
Oncologist 0.08 (0.01, 1.06) 1.66 (0.29, 9.53) - 2.28 (0.18, 28.75) 1.17 (0.41, 3.37) 4.98 (0.16, 157.9)
Collegial evaluation 0.31 (0.05, 1.92) - - 0.67 (0.11, 4.14) - 13 (0.99, 171.49)

Random effects
Patient level: variance 0.332 <0.001 <0.001 <0.001 <0.001 0.009
Patient level: ρP 0.062 <0.001 <0.001 <0.001 <0.001 0.003
Center level: variance 1.775 1.670 <0.001 1.450 0.199 <0.001
Center level: ρC 0.329 0.337 <0.001 0.305 0.057 <0.001

OR, odds ratio; CI, confidence interval; Ref, reference value.



domized controlled trials (n = 2563 women) that com-
pared follow-up programs based on a regular physical ex-
am and yearly mammogram versus more intensive
schemes including radiological and laboratory tests17. No
differences were found between these 2 strategies in
overall survival (hazard ratio 0.96, 95% confidence inter-
val 0.80 to 1.15), disease-free survival, and quality of life.

Several guidelines for the treatment of gynecological
malignancies are available for consultation by physi-
cians and some of these provide recommendations for
patient follow-up. For endometrial cancer, the guide-
lines are generally in agreement, even though random-
ized controlled trials are lacking. Based on the interpre-
tation of evidence from retrospective studies and expert

consensus opinion (grade of recommendation C-D16), it
is recommended that all patients receive counseling
about the potential symptoms of recurrence of en-
dometrial cancer because the majority of recurrences
were symptomatic. The Ontario Cancer Care guide-
lines18 assert that the most appropriate follow-up strat-
egy is one based upon the risk of recurrence and an in-
dividual patient’s preferences for more or less follow-
up are taken into account. A general examination, in-
cluding a complete history and a pelvic-rectal examina-
tion, is suggested from 3 months to annually (based on
the risk of recurrence) for the first 3 years, and semian-
nually to annually for the next 2 years. In general, it is
recommended that all patients undergo a targeted in-
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Table 3 - Association between examination, patient and cen-
ter characteristics and diagnostic exam prescription

Abdominal/thoracic Abdominal/pelvic
CT US

OR (95% CI) OR (95% CI)

Time elapsed from
the previous visit (days)
<90 (Ref.) 1 1
90-179 1.22 (0.76, 1.96) 2.09 (1.28, 3.42)
180-269 0.91 (0.52, 1.61) 3.62 (2.17, 6.04)
≥270 2.34 (1.15, 4.76) 1.87 (0.92, 3.8)

Same examination
performed during
the previous
visit 0.4 (0.25, 0.65) 0.72 (0.49, 1.04)

Age at first examination
(years)
<60 (Ref.) 1 1
60-70 1.23 (0.78, 1.94) 1.27 (0.88, 1.84)
≥70 1.14 (0.71, 1.84) 1.17 (0.79, 1.74)

Gynecological cancer
Ovary 1 1
Uterine cervix 1.5 (0.75, 3.03) 0.54 (0.29, 1.03)
Endometrium 0.76 (0.45, 1.27) 1.41 (0.92, 2.16)

Stage of disease
I (Ref.) 1 1
II 1.72 (0.93, 3.19) 0.94 (0.54, 1.64)
III-IV 2.93 (1.85, 4.66) 0.64 (0.44, 0.95)

Relapse symptoms 1.13 (0.58, 2.21) 0.95 (0.47, 1.94)

Patients followed by center 0.96 (0.84, 1.14) 1.04 (0.92, 1.19)
(any 10)

Specialist who monitors
the patients
Gynecologist (Ref.) 1 1
Radiotherapist 1.14 (0.25, 5.26) 0.5 (0.15, 1.74)
Oncologist 1.34 (0.34, 5.31) 1.18 (0.4, 3.43)
Collegial evaluation 0.36 (0.08, 1.61) 0.81 (0.28, 2.38)

Random effects
Patient level: variance 0.264 0.052
Patient level: ρP 0.055 0.013
Center level: variance 1.26 0.705
Center-level: ρC 0.262 0.174

CT, computed tomography; US, ultrasonography; OR, odds ratio; CI,
confidence interval; Ref., reference value.

Table 4 - Median costs (in euro) for each examination based
on gynecological cancer

Ovary Uterine Endometrium Total
cervix

n Median n Median n Median n Median
cost cost cost cost

Days from last
examination
<90 (Ref.) 119 63.05 23 81.10 75 51.85 217 63.05
90-179 144 95.15 78 43.40 307 65.25 529 65.25
180-269 55 134.15 59 58.80 235 92.30 349 91.85
≥270 21 250.00 17 58.80 60 87.10 98 92.38

Age at first
examination
(years)
60 (Ref.) 115 63.05 100 58.80 193 80.30 408 65.25
60-70 118 122.95 46 56.70 221 87.10 385 91.85
≥70 106 87.05 31 43.40 263 67.70 400 67.70

Stage of disease
I 92 101.10 92 58.80 478 73.70 662 67.70
II 9 51.85 60 58.80 62 51.68 131 51.85
III-IV 238 87.05 25 101.10 137 101.10 400 101.10

Relapse symptoms
No 305 89.55 166 58.80 648 73.70 1119 70.00
Yes 34 95.33 11 360.00 29 134.15 74122.95

Specialist who
monitors the
patients
Gynecologist 234 64.15 122 55.33 446 90.70 802 73.70
(Ref.)

Radiotherapist - - 30 311.70 66 51.85 96 80.88
Oncologist 105 122.95 8 44.40 64 47.45 177 81.10
Collegial - - 17 30.00 101 51.85 118 43.40
evaluation

Number of
patients
followed
by center
1-13 116 203.00 43 43.40 210 73.70 369 73.70
14-20 41 89.55 48 114.50 162 51.68 251 58.80
21-44 76 51.85 30 43.40 201 96.50 307 65.25
45-65 106 102.03 56 58.80 104 113.40 266 90.70

Total 339 89.55 177 58.80 677 76.10 1193 73.70

Ref., reference value.



vestigation to rule out recurrence if symptoms do occur.
Some guidelines agree that there is insufficient evi-
dence to prescribe the routine use of Pap smear, chest x-
ray, abdominal US, CT scan or CA 125 testing to detect
asymptomatic recurrences18.

With regard to ovarian cancer, the European Society
of Medical Oncology (ESMO), in agreement with sever-
al other available guidelines, suggests to follow up ovar-
ian cancer patients with physical examinations includ-
ing pelvic examination every 3 months for 2 years, every
4 months during the third year, and every 6 months dur-
ing year 4 and 5 or until progression is documented.
These guidelines state that CA 125 can accurately pre-
dict tumor relapse (IA evidence) and should be meas-
ured at each follow-up visit. In addition, the guidelines
suggest that CT scans be performed only if there is clin-
ical or CA 125 evidence for progressive disease19.

Finally, in terms of cervical cancer, the Scottish Inter-
collegiate Guidelines Network (SIGN) affirms that evi-
dence for the effectiveness of post-treatment surveil-
lance is inconsistent. History taking and clinical exami-
nation should be carried out during follow-up examina-

tions to detect symptomatic and asymptomatic recur-
rence. According to these guidelines, cervical cytology
or vault smear are not able to detect asymptomatic re-
lapse of the disease (grade of recommendation D). As a
result, magnetic resonance imaging (MRI) and CT scans
should be considered to assess potential clinical recur-
rence in symptomatic patients (grade of recommenda-
tion C) and a positron emission tomography (PET) CT
scan is suggested if pelvic exenteration or radiotherapy
are being considered as salvage treatment (grade of rec-
ommendation B)20.

The feeling within the medical practice (not support-
ed by studies) is that there is no uniformity of behavior
between different centers in following patients suffering
from gynecological malignancies during the follow-up
period. In fact, the existing guidelines, including the
ones mentioned above, are oriented towards a minimal-
ist follow-up strategy, which, however, does not seem to
convince clinicians that several monitoring tests are of-
ten unnecessary.

The sample studied, including patients attending a
large proportion of centers of the Piedmont Oncology
Network, is sufficiently representative of the current prac-
tice21. The proportions of patients with recurrent disease,
and of symptomatic patients at the time of recurrence,
are in agreement with retrospective published data22,23.

As expected, patients with advanced-stage disease
were followed more intensively by prescription of more
CT scans (cervix and endometrium) and the increasing
time elapsed from the previous visit induced clinicians
to prescribe imaging tests (CT and/or US) in addition to
a clinical visit (ovarian cancer).

Interestingly, our results suggest a reduced likelihood
for patients to undergo CT or US and a lower cost of fol-
low-up for patients managed by multidisciplinary
teams in comparison with those followed up by single
specialists (gynecologists, radiotherapists or oncolo-
gists). Patients were followed, on average, every 4
months for the first year, and those who were followed
less frequently tended to be followed by more instru-
mental examinations.

For endometrial and ovarian cancer, 33% and 34%, re-
spectively, of the variability in the prescription of CT
scans is attributable to different habits at the centers re-
gardless of the determinants considered. This was not
true for cervical cancer, where the variability was mini-
mal. Taking into consideration all the diseases, this un-
explained variability is in the order of 26% for CT scan
and 17% for US prescriptions.

Cost analysis indicated that cancers at an advanced
stage and ovarian cancers are the ones at higher costs. Fur-
thermore, it confirmed an unexplained variability of 15%
that was attributable to policies not shared among the dif-
ferent centers. This observed difference is not explained by
the series of determinants considered and we suppose it is
due to the lack of good evidence from the literature, and to
the weak recommendations of existing guidelines.
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Table 5 - Association between examination, patient and cen-
ter characteristics and cost for each examination

Exp(β)* (95% CI)

Time elapsed from the previous visit (days)
<90 (Ref.) 1
90-179 1.02 (0.88, 1.18)
180-269 1.01 (0.86, 1.19)
≥270 1.23 (0.98, 1.54)

Age at first examination (years)
<60 (Ref.) 1
60-69 0.93 (0.79, 1.09)
≥70 0.86 (0.73, 1.02)

Gynecological cancer
Ovary (Ref.) 1
Uterine cervix 0.8 (0.62, 1.02)
Endometrium 0.72 (0.59, 0.87)

Stage of disease
I (Ref.) 1
II 1.15 (0.93, 1.42)
III-IV 1.42 (1.2, 1.67)

Relapse symptoms 1.25 (0.96, 1.63)

Patients followed by center (any 10) 0.96 (0.85, 1.08)

Specialist who monitors the patients
Gynecologist (Ref.) 1
Radiotherapist 1.41 (0.86, 2.31)
Oncologist 1.03 (0.66, 1.6)
Collegial evaluation 0.67 (0.43, 1.05)

Random effects
Patient level: variance 0.140
Patient level: ρP 0.167
Center level: variance 0.124
Center level: ρC 0.148

*Effects were shown using the exponential of coefficients derived
from the model, which represent the relative change in cost associ-
ated with the predictor variable. Ref., reference value.



To obtain evidence of the cost-efficacy and the impact
on quality of life and patient satisfaction of different fol-
low-up programs, in terms of exams prescribed and tim-
ing of visits (based on the cancer recurrence risk), we
planned a multicenter randomized controlled trial with-
in the Piedmont Oncology Network for endometrial can-
cer patients (ClinicalTrials.gov identifier: NCT00916708).
Currently, this study has been extended to a national lev-
el and is recruiting patients24.

Conclusions

The current study identifies the existence of a non-
negligible variability in the prescription of examina-
tions and costs of follow-up strategies for gynecological
malignancies, regardless of important clinical predic-
tors. This variability, not supported by scientific evi-
dence, is largely attributable to differences among can-
cer centers in preference and attitudes between mini-
mal or more intensive schemes of follow-up. In particu-
lar, 2 diagnostic tests (CT scan and US) are prescribed
with great variability between centers for examination
of endometrial and ovarian carcinomas. The manage-
ment of patients by multidisciplinary teams tends to re-
duce the request for tests and the cost of follow-up.

In the light of these results, it has been considered a high
priority to carry out a randomized controlled trial to com-
pare different and well-defined programs of follow-up on
the basis of clinical outcomes, such as overall survival, dis-
ease-free survival, quality of life and patient satisfaction.
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