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When ovarian cancer is detected at an early stage, prognosis is good, which has led to discussion of a
screening programme. The aim of this study was to identify and examine women at high risk of familial
ovarian cancer, and to evaluate the inclusion criteria and the diagnostic methods for early detection of
ovarian cancer. We report the first round screening findings in a prospective study of 180 women (mean
age 43.4 years) considered to be at high risk of ovarian cancer based on family history. They were
subjected to gynaecological examination with transvaginal ultrasound (TVU), CAl125 and breast
examination. Of these, 13 women with oestrogen receptor positive breast cancer had therapeutic
oophorectomy and the ovaries were histologically examined. Among 180 women examined, nine
ovarian cancers (among them two found at cophorectomy because of breast cancer) (mean age 49.0
years), seven benign tumours of the ovary (mean age 48.1 years), one cancer of the cervix, and four
breast cancers were diagnosed. The prevalence of ovarian cancers (5%) was significantly more than in
any previous series. TVU as a diagnostic method proved useful and detected 7/9 cancers, whereas
CA125 was elevated in 4/9 cancers. To our knowledge, this is the first programme which has successfully
delineated a high risk group and prospectively demonstrated their high prevalence of ovarian cancer.

Possible biases are discussed. Copyright © 1996 Elsevier Science Ltd
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INTRODUCTION

OvarIAN cANCER is the leading cause of a gynaecological
cancer death in young adult women in the Western world.
Over the past 15 years, the incidence has either been stable or
steadily increasing in most industrialised countries (1]. In
Norway, the yearly incidence of ovarian cancer is 461
(19.8/100000 women/years), and represents 6% of the total
number of all new cancer cases in women from 1986 to
1990 [2]. Although the aetiology of ovarian cancer is poorly
understood, both genetic and epidemiological factors have
been described. A family history of ovarian cancer is the
strongest risk factor. Associations related to ovulation pattern,
nulliparity and high age at first childbirth have also been
reported [3].

Hereditary ovarian cancer is heterogeneous and may
account for more than 5% of ovarian cancers [1]. One gene,
referred to as BRCA1, located on chromosome 17921 [4, 5]
predisposes women to breast and ovarian cancer. This gene
may account for the inherited predisposition to cancer in 80%
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of the families with multiple breast and ovarian cancers, and
about 45% of all early onset breast cancer in families without
ovarian cancer [5, 6]. There is no verified risk to male carriers.
For female gene carriers, the cumulative risk is 44% for
ovarian cancer and 87% for breast cancer by the age of 70
years [7]. Mutation tests for BRCA1 to identify gene carriers
were not available at the time of the study, and linkage
analyses can only be done in a few large, informative families.

Early stages of ovarian cancer display no specific symptoms
or signs. The prognosis is good when the disease is diagnosed
early (stage I-II) with 80-95% 5-year survival. However, by
the time the patients seeks medical help, the majority (about
60-70%) already have widespread intra-abdominal disease
(FIGO stage III-IV), with an expected 5-year survival of less
than 25% [8].

To our knowledge, neither general screening programmes
for ovarian cancer [8-11], nor programmes for women with
increased risk of ovarian cancer, have been successful, but
some have, in retrospect, made estimations from the results
and concluded that it would have been cost-beneficial to
screen certain subgroups [11-17]. Published studies which
used a family history of ovarian cancer as an inclusion criteria
have shown diversity in selection criteria (Table 1). Our
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Table 1. Reports on previous studies with transvaginal ultrasound and CA125 in women at risk of familial ovarian cancer, compared

with present study
No. oc found/ (Prevalence)* Mean age
[Ref.] No. examined Pt oc/examined Inclusion criteria
Granberg et al. 1988 [12] 0/115 0.0) — /45.6 One 1st degree, 2nd degree or 3rd
0.019 degree relative with oc
Karlan ez al. 1993 [17] 1/597 (1.6) —/ — One 1st degree relative with either
0.000 colon, breast, endometrial or oc or
one 2nd degree relative with oc
Muto et al. 1993 [15] 0/386 0.0) — /41 One 1st degree or multiple 2nd
0.000 degree relatives with oc
Bourne ez al. 1993 [14] 6/1601 3.7 46.2/47 One 1st degree or 2nd degree relative
0.000 with oc
Present study 9/180 (50) 49/43.4 See Table 2

oc, ovarian cancer. *Per thousand. {Fisher’s exact P compared with present study.

clinical criteria for defining women at risk for breast and/or
ovarian cancer is given (Table 2), and have been published
previously [18]. They include recent knowledge that most
inherited ovarian cancers are seen in the combined
breast/ovarian cancer families, and are supposed to be more
specific than criteria used by others [12, 14, 15, 17].

The aims of our study were to identify women at risk of
ovarian cancer and to evaluate the examination protocol for
early detection of ovarian cancer. We report the results of the
first annual screening in 180 women considered to be at risk.

PATIENTS AND METHODS

Between January 1992 and November 1994, a prospective
study was performed, recruiting asymptomatic (previous
breast cancer accepted) women with a history of ovarian and
breast cancer in the family. They were referred by their local
hospital or doctor or self-referred for genetic counselling at
our hospital. Qur selection criteria are shown in Table 2.
Women were considered to be at risk if they were first degree
relatives of a diseased woman in the affected families, or were
second degree relative to an affected woman through male, as
described in Table 2. Extended pedigrees with first and second
degree relatives, including affected and non-affected, were
obtained. When cancer was reported, the histopathological
diagnoses of relevant relatives necessary for the inclusion
criteria were histologically confirmed. Initially, each woman
received genetic counselling either alone or together with
her family.

Eligible for the study were 180 women (mean age 43.4
years). Examination started from 25 years of age or whenever
the patients were included (#n=170). In families with onset of
cancer before 30 years of age, examination started 5 years

Table 2. Clinical criteria for hereditary breast/ovarian cancer.

Women ar risk are first degree relatives (sisters or daughters) or

second degree relatives through male of one of the following diseased
women

1. One with ovarian cancer who has one first degree relative, or
second degree relative through male with ovarian cancer or breast
cancer (breast cancer diagnosed < 60 years).

2. One diseased with both ovarian and breast cancer (breast cancer
diagnosed < 60 years).

earlier than the youngest affected (n=10, age at examination
ranged from 18-24 years).

The physical examination included breasts, gynaecological
examination and measurement of serum CA125. The breast
examination included palpation and mammography, sup-
plemented with ultrasound and aspiration cytology whenever
necessary. The gynaecological examination included a cervical
smear and transvaginal ultrasound (TVU) (B & K 3535) with
a mechanical vaginal probe (7.5 MHz) of the ovaries and
uterus. Multicystic cysts (more than two), thick septa,
excrescences, irregular patterns and variety of the sonolucency
of the tumours were notified as possible malignant features
[8, 10, 19]. All women with tumours of the ovaries, observed
with TVU, received surgery. Simple uni- or bilocular thin
walled cysts of the ovaries were not considered as tumours. If
the diameter was more than 2 cm, the examination was
repeated 2-3 months later. If they persisted or increased in
size, laparoscopy was performed with resection or extirpation
of the ovary. Women with previous oestrogen receptor positive
breast cancer were, after the examination, considered for
oophorectomy as part of their treatment.

The serum tumour marker CA125 was determined, the
reference limit being 35 U/ml [20]. If elevated, a new sample
was taken 2—-3 months later, and when persistent, laparoscopy
was performed.

All histological slides of the cancers were reviewed in the
Department of Pathology at our hospital. Histological classi-
fication was based on the criteria defined by the WHO [21].
Clinical staging was according to the systems adopted by
the International Federation of Gynecology and Obstetrics
(FIGO) [1].

Statistical analysis

The prevalence of ovarian cancer in our study was com-
pared with previous reports by Fisher’s exact P (one-sided).
Sensitivity, specificity, and positive and negative predictive
values were calculated for TVU and CA125 selectively, con-
sidering the combined findings as the ‘true’ values (Tables 3,
4 and 5).

RESULTS
Pelvic surgery was performed in 27 patients. Abnormal
TVU lead to surgery in 14 patients, 7 had cancer and 7
had benign neoplasms. 13 patients with normal TVU had
oophoretomy on the basis of previous breast cancer, two of
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Table 3. Histopathology of the ovarian cancers, stage, DNA-ploidy, grade, CA125, ultrasound findings, age of ovarian cancer, age of
first and second breast cancer

CA125 Age Age breast cancer
Case Histologic type Stage Ploidy Grade (U/ml)  Ultrasound findings oc 1st/2nd
1 Granulosa cell- I NE} — 11 Difficult to interpret 51 50
tumour
2 Borderline I dip§ — 16 Unilocular cyst 54 42/51
mucinous thick wall
cystadenoma
3 Borderline serous 1 dip§ — 16 Multicystic, solid 44 —
papillary component
cystadenoma
4 Borderline serous I dip§ — 74 Multicystic, 53 46
papillary papillary formations
cystadenoma
5 Adenocarcinomat I dip§ 3 32 One enlarged ovary 48 36/40
6 Adenocarcinomat 11 NE} 3 197 Multicystic, solid parts 35 —
7 Serous papillary I NEi} 3 21 Multicystic, solid parts 65 —
adenocarcinoma
8 Mixed serous and II1 NE} 3 1364 Multicystic, thick 50 37
endometrioid septa, solid parts
adenocarcinoma
9 Serous I NE} 3 1416 Multicystic thick 41 —
cystadenocarcinoma septa, solid parts

Mean age oc: 49 years. Mean age breast cancer 1st/2nd: 42.2/45.5 years.

oc, ovarian cancer. tNot specified. $NE, not evaluated; §dip, diploid.

Table 4. Histopathology of the benign andlor the potential premalignant ovarian tumours, age at diagnoses, CA125 and ultrasound

findings
CA125

Case Age (years) Histology (U/ml) Ultrasound findings
Bl 73 Serous, papillary cystadenoma 10 Multicystic, considered benign
B2 26 Serous, papillary cystadenofibroma 12 Unilocular cyst
B3 35 Serous cystadenofibroma 57 Unilocular cyst
B4 49 Serous cystandenofibroma 22 Unilocular cyst, papillary formation
B5 62 Serous cystadenoma 10 Unilocular cyst
B6 53 Mucinous cystadenoma 17 Unilocular cyst
B7 39 Endometrioma 35 Heterogenic, sand grain-like, tumour

Table 5. Ultrasound findings and the surgical evaluation of these
findings in women examined

Transvaginal ultrasound

Normal Abnormal Total
No surgery 153 0 153
Surgical evaluation
Normal ovaries 11* 0 11
Benign neoplasm 0 7t 7
Malignant neoplasm 2% 7t 9
166 14 180

*Qophorectomy on the basis of previous breast cancer. 1Six benign-
looking tumours and one suspected malignant at transvaginal ultra-
sound (TVU). tAll suspected malignant at TVU.

whom proved to have ovarian cancer (details are given below
and in Table 5). Thus, 16/180 (8.9%) patients had abnormal
ovarian findings after pelvic surgery, simple cysts not included.
Of these, 9 (95% confidence interval 4.1-17.1; 5%) women
had ovarian cancer and 7 (3.9%) had benign tumours of the
ovaries. In addition, 4 women had breast cancer (mean age 40
years, range 38-43 years). Details of these breast cancer
patients form part of another prospective study reported separ-
ately [22]. One woman had cancer of the cervix.

The characteristics of the ovarian cancers are listed in Table
3. There were three borderline tumours (FIGO stage I), five
adenocarcinomas (one stage II and four stage III), and one
granulosa cell tumour (stage I). The mean age was 49 years
(range 35-65 years). Relevant parts of the pedigrees for these
women are shown in the Appendix.

13 women with breast cancer, including the 4 diagnosed in
this examination, were treated with oophorectomy. Among
the women who were diagnosed with ovarian cancer, 5 already
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had breast cancer (2 had bilateral breast cancer), mean age at
time of first breast cancer was 42.2 years (Table 3). 2 of
them (cases 1 and 5) had therapeutic oophorectomy and
histopathological examination of the ovaries demonstrated
cancer (stage I and stage II). Both patients had no macro-
scopic evidence of cancer at surgery, peritoneal washing
showed no malignant cells. Pre-operative TVU findings are
listed in Table 3. In case 1, TVU of the right ovary was
described: “not well visualised, no malignant signs”. Four
weeks later she had her ovaries removed, the pathological
report described a 1.2%1.4x 1.7 cm tumour of the right
ovary, homogeneous in appearance. In case 5, the right ovary
was enlarged at TVU and 3 weeks later at surgery it measured
35x3.5x3cm (compared to the left ovary:
2.6 x 1 x 0.7 cm). The ovarian stroma was replaced by a com-
pact tumour without cysts.

The histologies of the benign tumours are listed in Table 4.
The mean age was 48.1 years (range 26-73 years). All the
benign ovarian tumours were diagnosed with TVU, case B4
had malignant features (Table 4).

All TVU findings of ovarian tumours (n=14) were con-
firmed at surgery (Table 5). Seven out of nine malignancies
had malignant features at TVU. The largest diameters of the
malignant tumours in stage I and II, cases 2, 3 and 4, meas-
ured 5.5, 5 and 7 cm, respectively. Two malignancies were
considered benign at TVU, case 5 showed one enlarged ovary
and case 1 was difficult to interpret (Table 3). From these
figures, we derived, within the limitations of the study design,
that for the diagnosis of ovarian cancer the TVU findings of
suspected malignancy had a sensitivity of 78% (7/9), a speci-
ficity of 99.4% (170/171), a positive predictive value 87.5%
(7/8) and a negative predictive value of 98.8% (170/172).

Within the first year after the examination, 100 of the
women had not developed interval cancer, the rest had their
first examination more than 6 months ago without having
developed symptoms of cancer yet. We continue with annual
screening.

Serum CA125 was elevated in four out of nine ovarian
cancer cases (3 stage IIT and one stage I) (Table 3), and in one
out of the seven benign ovarian tumours (Table 4). Among
the rest of the examined women, 4 had elevated values (35—
80 kU/), and 2 had laparoscopy performed for that reason.
One woman with normal TVU had endometriosis, the other
had a simple ovarian cyst at TVU and at laparoscopy. From
these figures, we derived, within the limitations of the study
design, that the sensitivity of an elevated CA125 for diagnos-
ing ovarian cancer was 44% (4/9) and the specificity 97%
(166/171). Positive predictive value was 44% (4/9) and nega-
tive predictive value was 97% (166/171). None of the ovanian
cancers were diagnosed by CA125 alone.

As seen in Table 1, we found significantly more ovarian
cancers than in previous studies listed.

DISCUSSION

Seven ovarian cancers (3.9%) and four breast cancers, a
total of 11 cancers (6.1%) out of 180 women in the first
round screening, together with the two ovarian cancers found
following protocol treatment of previous breast cancer (a total
of 13/180, 7%) verifies that our selection criteria and protocol
were successful in delineating a true high risk group. This
verifies that ovarian cancer continues to occur in these famil-
ies. The young age at onset may also indicate that their cancers
are inherited. Mean age was 49 years (Table 3) (median age
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50 years) which is comparable with other studies [23], in
contrast to median age of 65 years in sporadic ovarian cancer
in Scandinavia [2].

The ultrasound technique has been considerably improved
with the introduction of the transvaginal probe. Morphologi-
cal characteristics of the ovaries have been found to be quite
reproducible, and different sets of criteria for malignancy
have demonstrated high sensitivity [8, 19]. All but two of the
cancers (cases 4 and 9) were suspected malignant at TVU.
However, 4 of these cases were grade III and were diagnosed
by palpation as well. Of the early cases, 3 out of 5 were
borderline cancer with good prognoses, but it remains to be
verified whether TVU can detect cancer before spread and
thereby improve the survival.

All the benign ovarian tumours were diagnosed by TVU,
and one had a malignant feature. We do not consider a false
positive result to be a problem in this high risk group, as
this would only lead to laparoscopy or at worst unilateral
oophorectomy in a high risk person. Overall, TVU proved to
be an important diagnostic tool.

The tumour marker serum CAI25 is usually not rec-
ommended for screening because of non-specified increases
detected in several inflammatory diseases, pregnancy and
endometriosis [20]. CA125 has been reported to be elevated
in only 23-50% of stage I ovarian cancer patients [24]. Again,
low specificity would be acceptable, while low sensitivity
would make the test of limited value. CA125 in serum was
only elevated in 4 out of 9 women with ovarian cancer (Table
3). 3 of these patients had advanced disease and the tumours
were diagnosed both clinically and by TVU. Of the 5 patients
with early diagnosed cancers with good prognoses (stage I and
II), only one had slightly elevated CA125 (case 4), but she
also had abnormal TVU findings. In this series of high risk
women examined, CA125 did not identify any diseased pati-
ents not also demonstrated by TVU (Tables 3 and 4), and the
sensitivity was low. In accordance with previous studies, we
conclude that CA125 is not effective for diagnosing early
cancer [24].

Recent reports on morphological changes in “normal ovar-
ies” removed on prophylactic indications in patients with a
strong family history, reveal a high prevalence of abnormalities
as irregular surface characternstics, epithelial hyperplasia, stro-
mal hyperthecosis, and microcystic “cystadenomas” [25]. We
also found benign tumours, seven out of 180 (3.9%) (Table
4). Two were serous, papillary cystadenomas which may be
difficult to distinguish from borderline tumours. The cyst-
adenomas might also have a malignant potential. However,
our figures are small, and hopefully future studies will gain
more knowledge of the premalignant lesion and the carcino-
genic process, necessary for interpretation of these findings.
Screening strategies aimed at either cancer prevention (such
as conventional drugs, gene therapy, etc.) or early detection,
and whether familial ovarian cancer differs from the sporadic
one, will be dependent upon such knowledge. An accurate
family history will always be useful for risk estimation and
planning of medical surveillance for genetic cancers. The
BRCAI1 gene is complex [26], and should be better described
before routine testing can be considered for clinical use. Only
some mutations seem to carry a risk for ovarian cancer [7]. If
a control regimen cannot guarantee safety for women at risk
of ovarian cancer, future genetic testing providing high risk
estimates may increase demand for prophylatic oophorectomy.

The high prevalence of ovarian cancer demonstrated, may
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prompt concern over biases. One factor is the small number
examined. Another factor may be self-referral of symptomatic
women claiming to be asymptomatic. This was checked for in
the genetic counselling prior to examination. Lack of random
sampling is a problem, but according to Norwegian law it is
illegal to approach family members who are not referred
or self-referred for genetic counselling. The follow-up and
expansion of the study will clarify this. However, it may be that
genetic cancer has long-standing asymptomatic precancers or
cancers which were detected in the first round. If so, the
incidence will fall in the follow-up, which may be erroneously
interpreted as ascertainment bias in the first round. Another
problem is that women of different ages have lived different
parts of their risk periods, which influences the risk for disease
derived by the selection criteria (daughters of gene carriers are
supposed to be born with 50% risk of being carriers, while at
the age of 70 years some carriers are dead of cancer giving a
lower carrier risk to those alive). This argument lowers the
expectations. It should also be mentioned that the
penetrance(s) of the putative gene(s) may be higher than
expected in the age group studied, leading to higher expec-
tations of disease in gene carriers of a certain age.

Our present position is that premenopausal patients with
breast cancer in breast/ovarian cancer families should be con-
sidered for therapeutic oophorectomy, when the breast cancer

(a) Case 1 (Family DNR 839)

3O

IS EEEE

Breast Ovarian Melanoma
cancer 50 y cancer 44 y 28y
Ovarian
cancer 51y

(c) Case 3 (Family DNR 220)

@

Breast
cancer 59 y

Ovarian
cancer 69 y

o

/

Ovarian
cancer 44 y
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is oestrogen-receptor positive. These women are almost cer-
tainly gene carriers, and the decision for oophorectomy is left
to the patient and her surgeon after genetic counselling. It
may also be hard to find arguments against oophorectomy in
postmenopausal women in these families [26, 27]. A few cases
of carcinomatosis following prophylactic oophorectomy have
been reported [27].

We diagnosed 5 patients with ovarian cancer FIGO stage I
and II with good prognoses, and 4 in stage III (Table 3).
Although the numbers are small, this seems better than the
general clinical situation where more than 60% of the patients
have widespread disease (stage III-IV) at the time of diagnosis.
However, it is the continuous follow-up of the cohort which
will provide information on whether early diagnosis and treat-
ment is a safe alternative to prophylactic oophorectomy in
these families.

APPENDIX

Relevant part of pedigrees in families where ovarian cancer was
prospectively demonstrated. All diagnoses were histologically verified.
The proband (woman with prospectively demonstrated ovarian
cancer) is indicated by an arrow. O, O, unaffected male/female; i, @,
breast/ovarian cancer; B, @, other cancer; I, &, dead. Age at diag-
nosis shown. Number within symbol = number of sisters or brothers.
y, years.

(b) Case 2 (Family DNR 128)
Colon
cancer r‘i

Abdominal Abdominal
cancer cancer
Ovarian /
cancer 60 y Breast
cancer 42 y
Melanoma
55y Breast
cancer 51y
Ovarian
cancer 54 y

(d) Case 4 (Family DNR 155)
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65y 62y
‘ ‘ é) é Pharyngeal cancer
25y
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(e) Case 5 and 8 (Family DNR 316)
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(f) Case 6 (Family DNR 71)
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