
Ovarian cancer is generally
detected at an advanced

stage and is associated with a 5-
year survival rate of about 30%.
However, survival rates of
greater than 90% have been re-
ported with stage I disease, thus
fuelling efforts to determine the
role of population screening for
the detection of early disease.
Recent research has focused on
two screening strategies: one us-
ing ultrasound alone, the other
using the serum tumour marker
CA125 for primary screening
followed by ultrasound as a
second-line test (multimodal
screening).

Transvaginal or pelvic ul-
trasonography is used to visu-
alize the adnexae. Benign and
malignant tumours are distin-
guished from one another on
the basis of morphology.
Complex ovarian cysts with
wall abnormalities or solid
areas are associated with sig-
nificant risk for malignant
disease,1,2 whereas unilocular
ovarian cysts are associated
with a less than 1% risk for
ovarian cancer in asympto-
matic premenopausal wo-
men.3,4 The low specificity of
ultrasonography for malignant
ovarian lesions, combined with
recent findings of a high prev-
alence of benign ovarian le-
sions in older asymptomatic
women,5 results in many wo-
men requiring further investi-
gations and undergoing poten-
tially unnecessary surgery
when ultrasonography alone is
used for screening.

Serum tumour markers for
ovarian cancer exist, of which
CA125 has been the most exten-
sively studied. It is expressed by
about 80% of epithelial cancers
(the most common type of ma-
lignant tumour) but has limited
specificity when used alone, in
that it may also be increased in
the presence of other cancers
(pancreatic, breast, bladder,
liver, lung) as well as benign dis-
ease (diverticulitis, leiomyoma,
endometriosis, benign ovarian

cyst, tubo-ovarian abscess, renal
disease) and physiologic condi-
tions (pregnancy and menstrua-
tion). Specificity of CA125
screening is improved by the ad-
dition of pelvic ultrasonography
as a second-line test to assess
ovarian lesions (multimodal
strategy). The sensitivity of
CA125 testing has been further
refined by using sophisticated
computerized calculations to aid
in the interpretation of serial
serum levels.6

Overall, the data from pros-
pective studies of screening for
ovarian cancer in the general
population7 suggest that sequen-
tial multimodal screening has
superior specificity and positive
predictive value compared with
strategies based on transvaginal
ultrasonography alone. How-
ever, ultrasonography as a first-
line test may offer greater sensi-
tivity for early stage disease. 

Perhaps the best evidence to
date on the use of screening for
ovarian cancer comes from a
randomized controlled trial of
ovarian cancer screening using
the multimodal strategy. Al-
though the authors did not find
a difference in the number of
deaths from ovarian or fallopian
cancer in the group that was
screened (relative risk 2.0 [95%
confidence interval 0.78–5.13]),
they did find a significant dif-
ference in the median rate of
survival in the screened group
compared with the control
group (72.9 months v. 41.8
months, p = 0.011).8 Other data
from prospective single-arm
screening trials have also been
encouraging. In Japan, the rates
of detection of stage I disease
increased from 29.7% to 58.8%
after ultrasound screening was
introduced.9 In a US study in-
volving nearly 15 000 women,
patients who had epithelial
ovarian cancer detected by ul-
trasound screening had a 5-year
survival rate of 83.6% (standard
deviation 10.8%).10 However,
the lack of a control group in
the latter study raises the possi-

bility of a “healthy-volunteer ef-
fect” (that is, women who vol-
unteer may be healthier and
have a better chance of survival
than the average woman). It is
also important to note that some
of the “ovarian cancers” de-
tected by screening in these tri-
als were not primary invasive
epithelial cancers but lesions
with a lower propensity for ma-
lignant disease. Mortality rates
are unlikely to be reduced sig-
nificantly by screen detection of
tumours that have a relatively
good prognosis.

An important aspect of any
screening program is defining
the target population. Two dis-
tinct populations are at increased
risk for ovarian cancer. The first
group, women with hereditary
risk factors for disease, comprise
10% of all cases. The second,
much larger group includes
postmenopausal women who are
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Simple ovarian cyst.
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Complex ovarian lesion suspicious for malignant disease.



over 50 years of age, in whom
90% of ovarian cancer occurs
sporadically. Currently, further
risk stratification is not possible
within this group, but it is hoped
that ongoing research will help
us identify individual character-
istics, including genetic profiles,
associated with increased risk.

The future
Randomized controlled trials are
now under way in the general
population to examine many of
these issues and assess the im-
pact of screening on ovarian
cancer mortality. The United
Kingdom Collaborative Trial of
Ovarian Cancer Screening has
recruited 150 000 postmeno-
pausal women from 13 centres
in the UK (www.ukctocs.org
.uk). The aim is to randomly
assign 200 000 postmenopausal
women to ultrasound screening,
multimodal screening or no
screening (1:1:2). The primary
end point of the study is death
from ovarian cancer; cost of
screening, morbidity, compli-
ance and acceptability of screen-
ing will also be examined. In the
United States, the Prostate,
Lung, Colorectal and Ovarian
(PLCO) Cancer Screening Trial
has finished enrolling 74 000
women and will compare a con-
trol group with a screened group
undergoing primary screening
with both CA125 testing and
transvaginal ultrasonography for
3 years and then with CA125
testing alone for a further 2
years. Follow-up will continue
for at least 13 years to assess
health status and cause of
death.11 Results of these trials,
which are expected in 2012, will
form the basis for an informed
decision about the implementa-
tion of general population
screening for ovarian cancer. 

Single-arm screening trials in-
volving  high-risk women over
35 years of age are also under
way in the United States and
Britain. High-risk women (those
at risk of familial ovarian cancer
because of a history of more than
1 first-degree relative with ovar-
ian cancer alone or a combina-
tion of early breast and ovarian

or colon cancer, or those with
confirmed BRCA1 or BRCA2
gene mutations) are being inves-
tigated with the goal of develop-
ing an optimal screening strat-
egy. It is of note that these
women are mainly premeno-
pausal and may have a variety of
both physiologic and benign
conditions that can give rise to
false-positive abnormalities on
ultrasonography and CA125 test-
ing. It is imperative that high-
risk women who consider screen-
ing are told that currently we do
not know whether screening can
save lives and that they are coun-
selled about the alternative op-
tion of having their tubes and
ovaries removed (risk-reducing
salpingo-oophorectomy). Screen-
ing is probably best done in the
context of research trials. 

The technology used for
screening is advancing. In par-
ticular, new tumour markers are
being discovered that, it is
hoped, will improve the accu-
racy of cancer detection. The
large banks of patient serum be-
ing developed as part of the
screening trials will allow novel
markers to be assessed rapidly.
Also, as imaging techniques are
refined, 3-dimensional views of
the complex adnexal masses and
quantitative or qualitative differ-
ences in blood flow within com-
plex masses may aid in the
discrimination of benign from
malignant tumours.

Many aspects of ovarian can-
cer screening, including the nat-
ural history of disease and the
accuracy of current screening
tools, remain poorly under-
stood. What should clinicians
do now? They should ensure
that women are informed that it
is not known whether screening
can save lives and that there are
concerns that the risks of unnec-
essary surgery may outweigh
benefits.12 Screening is not cur-
rently recommended for the
general population. It is heart-
ening to know that large trials
are under way that will help an-
swer many of the questions
around the role of screening for
ovarian cancer in the general
population, even though these
results may be years away. In

women at risk for familial ovar-
ian cancer, screening is an op-
tion. However, clinicians should
ensure that these women are
counselled about the alternative
of having primary salpingo-
oophorectomy.
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