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Detection of endometrial cancer
in postmenopausal women by
transvaginal ultrasonography
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About 3700 new cases of endometrial cancer are
reported in the United Kingdom each year. The
incidence of the disease increases considerably during
the fifth decade of life and reaches a peak between the
ages of 60 and 65. Uterine bleeding is the most
common initial symptom after the menopause and
necessitates invasive investigation (for example,
dilatation and curettage). About a tenth ofwomen with
postmenopausal bleeding have endometrial cancer. A
less invasive technique with a high rate of detection of
the disease and a low rate of false positive diagnoses
would be of value for selecting those women who
require diagnostic surgery.

Pelvic ultrasonography yields detailed images of the
uterus. Although a thick endometrium may be a sign of
pathological processes, no morphological features that
are unique to malignant disease have been identified.'
Recently the use of transvaginal pulsed Doppler
probes, with and without colour flow imaging, has
shown that uterine blood flow changes during the
menstrual cycle.2 Furthermore, transvaginal ultra-
sonography with colour flow imaging has shown that
the presence of intratumoral vascularisation with a
low impedance to blood flow can be used as an end
point in screening programmes for early ovarian
cancer.34 We report the use of these techniques to
measure the impedance to uterine arterial and intra-
tumoral blood flow and hence detect endometrial
cancer in women with postmenopausal bleeding.

Patients, methods, and results
We scanned 54 women who had not menstruated

spontaneously for at least one year. All underwent
dilatation and curettage. Twenty controls (aged 43-63
(mean 53)) with histologically normal endometrium
were recruited from the menopause clinic before
starting a clinical trial ofhormone replacement therapy.
Thirty four patients (aged 49-83 (mean 62)) with
postmenopausal bleeding who were suspected of
having endometrial cancer were recruited from the
gynaecological outpatient clinic. Twenty four women
had already undergone dilatation and curettage seven
to 10 days before scanning, and the tissues had been
sent for routine histological examination. In the re-
mainder biopsy was performed after ultrasonography.
There was no histological evidence of endometrial
cancer or any other disorder in 17 of the women with
postmenopausal bleeding. The other 17 women with
postmenopausal bleeding did have endometrial cancer

Impedance to uterine blood flow (as reflected by pulsatility index) in women with and without
postmenopausal bleeding and endometrial cancer

Pulsatility index
Site of analysis of
blood flow Group No of women Mean (SD) Minimum Maximum

I No postmenopausal 20 4-62 (1-06) 2 50 7-11
bleeding, no cancer

Uterine arteries Postmenopausal bleeding, 17 3-82 (130) 1 95 6-40
no cancer

Postmenopausal bleeding, 17 0-89 (037) 0-29 1 49
cancer

Within tumour Postmenopausal bleeding,
cancer 10 0 49(0 18) 0-29 0-92

and were referred for surgery. After laparotomy and
histological evaluation of the excised tissue the disease
was staged according to the classification of
the International Federation of Gynaecology and
Obstetrics; six women had stage IA disease, three stage
IB, four stage IC, one stage IIA, and three stage IIIA.
The table shows the impedance to uterine arterial

blood flow (mean of values for both arteries) as
reflected by the pulsatility index.3 The values in the
women with postmenopausal bleeding who did not
have endometrial cancer and in those without post-
menopausal bleeding were similar. Conversely, the
highest value in the group with cancer (1-49) was
below the lowest value in the group without cancer
(1 -95). The values obtained in the two groups of
women with postmenopausal bleeding were logarith-
mically transformed to approximate normal distribu-
tions, and the overlap was estimated by using the
means and standard deviations. We calculated that a
cut off value of 2-00 would give a detection rate of
99 0% with a false positive rate of 2-6%. Consequently
the calculated predictive value of a positive result of
screening in women with postmenopausal bleeding
(assuming the prevalence of endometrial cancer to be
10%) would be 80-9% and the predictive value of a
negative result would be 99-9%. The odds ratio for the
diagnosis of cancer from subsequent examination of an
endometrial biopsy specimen would be reduced from
1:9 against to about 5: 1 in favour.
We also determined the pulsatility index in the

tumour in 10 women with endometrial cancer. The
values obtained were similar to the uterine arterial
index in three women and lower in seven (table).

Comment
We believe that these preliminary data show the

great potential of transvaginal pulsed Doppler ultra-
sonography, particularly with colour flow imaging.
Our findings and those of others4 suggest that indices
of intratumoral blood flow will be even more sensitive
markers of endometrial cancer than those of uterine
arterial blood flow. In contrast, measurements of
endometrial (or tumoral) thickness in the same women
(taking a cut off value of 0-5 cm as the upper limit of
normal) yielded a rate of detection of cancer of 99%
but a false positive rate of 41%. We are investigating
other factors that may affect uterine blood flow- for
example, fibroids, hyperplasia, or infection. We are
also collecting data to assess whether colour flow
imaging might be used to screen women without
symptoms of endometrial cancer. The ultimate
aim is to detect the disease at an early stage when
surgery might reduce the mortality (currently about
1050 women die of the disease each year in the United
Kingdom). Sequential use of the technique to detect
vascularisation and locate appropriate vessels for
measuring impedance to blood flow in the uterus and
ovaries should permit early detection of malignant
tumours in both organs at the same examination.
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