
 

Cancer preventative surgery could become a
thing of the past, new research suggests

September 10 2015

Surgery to remove the breasts of women at increased risk of developing
breast cancer may not be necessary in the future, according to research
published in EBioMedicine. Two new studies looking at the effect the
menstrual cycle has on the development of breast and ovarian cancer
reveal alternative prevention strategies that may render surgery
unnecessary.

Breast cancer is the most common cancer in women worldwide and 
ovarian cancer is the deadliest gynaecological cancer. Women who have
inherited mutations in genes called BRCA1 and BRCA2 have a very 
high risk for breast and ovarian cancer. Women at high risk can opt for a
double mastectomy to reduce the risk of breast cancer, or removal of
their fallopian tubes and ovaries to reduce the risk of ovarian cancer.

However, the mutations also affect organs that control the menstrual
cycle, which has a central role in the development of breast and ovarian
cancer. Previous research has shown that specific hormones involved in
controlling the menstrual cycle – in particular progesterone – have an
effect on the development of cancer. In the breast, progesterone
increases the amount of a protein called RANKL, which is one of the
triggers for breast cancer.

This means that genetic predisposition to breast and ovarian cancer is a
result of the effect the genetic mutations have on hormones that control
the menstrual cycle, as well as the effect the mutations have on the cells
that develop into tumours.

1/5

https://medicalxpress.com/tags/women/
https://medicalxpress.com/tags/ovarian+cancer/
https://medicalxpress.com/tags/high+risk/
https://medicalxpress.com/tags/menstrual+cycle/
https://medicalxpress.com/tags/menstrual+cycle/


 

A new study by researchers at University College London, supported by
The Eve Appeal, reveals that women who have a mutation in the BRCA1
or BRCA2 gene have less of a molecule called OPG in their blood. OPG
blocks the effects of RANKL, and likely stopping it from triggering
breast cancer. RANKL itself is not found at increased levels in the blood
in women with a mutation in BRCA1 or BRCA2. However, OPG is
unusually low in their blood.

The researchers say that taking a drug that copies the effect of OPG or
reduces the effects of progesterone could potentially reduce a woman's
risk of breast cancer, but more research is needed to determine whether
this is a viable prevention strategy.

"Preventative surgery is quite a drastic measure and we're unsatisfied
with the situation – we are aiming to prevent breast cancer, and findings
from our research are a significant step forward in demonstrating the
importance of why further research is critical in this arena," said lead
author Professor Martin Widschwendter. "Women who develop breast
cancer as a consequence of their mutation develop cancers associated
with poor prognoses that are difficult to treat. Prevention without
surgery is the ultimate goal and this study is the first proof of principle –
we have identified a new target we can now use to decrease breast cancer
risk."

Researchers report on a new mouse model in the second study.
Developed by Professor. Louis Dubeau and colleagues at Keck School of
Medicine, University of Southern California, USA, this new model helps
researchers understand what's behind the effect of the menstrual cycle
on the risk of breast and ovarian cancer.

The model uses genetically engineered mice that carry mutations in the
equivalent of the human BRCA1 gene, not only in tissues corresponding
to those at increased risk of cancer in human BRCA1 mutation carriers,
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but also in the organs that control the menstrual cycle: the ovaries and
the pituitary gland. The model also enables researchers to confine
BRCA1 mutations either to tissues at high risk of cancer or to tissues
that control the menstrual cycle separately. This gives researchers a tool
to understand the effects of the mutations on the menstrual cycle
independently from their direct effects on the tissues in which the
cancers start.

When developing the mouse model, the researchers observed that some
ovarian cancers originate in tissues outside the ovaries and fallopian
tubes, suggesting that removal of just the fallopian tubes may not always
be an effective prevention strategy in humans.

"We know that the menstrual cycle has an effect on the development of
these cancers, but we don't understand the mechanisms behind it," said
Prof. Dubeau. "We wanted to develop a mouse model researchers could
use to study ways of preventing breast and ovarian cancer in women with
BRCA1 and BRCA2 mutations. We hope this will result in new
approaches that will eliminate the need for surgery in the future."

More research is needed into the new prevention strategies. Prof.
Widschwendter and the team want to test the effectiveness of OPG in
preventing breast cancer, but until they are completely sure it works they
cannot conduct a clinical trial to see if OPG prevents cancer
development. Instead, in addition to taking advantage of the new mouse
model developed in Prof. Dubeau's laboratory, they plan to trial
treatment on women at high risk of breast cancer who are waiting for
preventative surgery. Instead of waiting for cancer to develop, the trial
will monitor biological changes in the tissues at risk of cancer to evaluate
the effect of treatment on cancer prevention. The researchers need the
support of the BRCA1 and BRCA2 community to take this next step,
and will be inviting women to take part in their study.
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Athena Lamnisos, Chief Executive of The Eve Appeal said: "This
research demonstrates why our focus is on supporting leading edge
medical research that seeks to understand how women-specific cancers
start. This is a step towards decoding these cancers and understanding
how we can develop effective methods of risk prediction and prevention.

"As the UK's only gynaecological cancer research charity, we are
championing for more research into prevention, so that we can save
significantly more lives and see a future where fewer women develop
and more women survive women's cancers," she added.
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