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źİƸƸƸġŤē�ūĔƸƸƸƸňĴƸƸƸĸŴ�ĚƸƸƸĠēĳŵŤē
�ţĔƸƸĤĴŤē�ĘƸƸżŁŻ�İƸƸŜ�ųƸƸŭšŤ�ȕİƸƸŻİĩĝŤĔĖ�ĆĔƸƸĹŭŤē�ĘƸƸżŁŻ�ŃĴƸƸŨ�ŵƸƸű���%UHDVW�&DQFHU���źİƸƸġŤē�ūĔňĴƸƸĸ

�ĴƸƸżġšĖ�ŦƸƸŜĉ�ĚėƸƸĹŭĖ�ūĔŠ�ūčŴ�ȕĔƸƸŅŻĉ

ȗŽĝťĐĔŐ�ŽŘ�ŽĠēĳŴ�źİġŤē�ūĔňĴĸ�ūĔŠ�ēıč�ŗĴŐĉ�ŚżŠ
�ĚƸƸŘİŁŤē�ŞƸƸŻĴň�ŮƸƸŐŴ�ĚƸƸżĠēĳŴ�ĴƸƸżŔ�ŦƸƸŨēŵŐ�ĘėƸƸĹĖ�ūŵƸƸšĜ�źİƸƸġŤē�ūĔňĴƸƸĸ�ŃĴƸƸũĖ�ěĔƸƸĖĔŀǞē�ŮƸƸŨ�ĚƸƸżėŤĔŕŤē
�ŢƸƸŤıŴ�ŽƸƸĠēĳŴ�ĔŲėėƸƸĸ�ūŵƸƸšŻ�źİƸƸġŤē�ěĔŬĔňĴƸƸĹĖ�ěĔƸƸĖĔŀǞē�ŮƸƸŨ���10-5�ŊƸƸŝŘ���ĳİƸƸŜŴ�ĆĔƸƸŅŜ��ĚƸƸĝĩėŤē

�ŃĴƸƸũŤē�ēĲƸƸŲĖ�ŊƸƸėĜĴŨ�ŮƸƸżőŨ�ŮƸƸżĤ�ŽƸƸŘ�ĴƸƸżżŕĜ�ğŴİƸƸĨ�İƸƸőĖ

ȗŽĠēĳŵŤē�ŏŵŭŤē�ŮŨ�ŵű�ĚťĐĔőŤē�ŽŘ�įŵĤŵũŤē�źİġŤē�ūĔňĴĸ�ūĉ�Ţļĉ�ŹĝŨ
�źİġŤē�ūĔňĴĹĖ��ŦřŉŤē�ȕĞĬǜē�ȕīǜē�ȕĕǜē��ŹŤŴǜē�ĚĤĳİŤē�ŮŨ�ĕĳĔŜǜē�ŮŨ�ĴġŠĉ�Ŵĉ�ūĔŭĠē�Ężŀĉ�ēıč���1

�Ěŭĸ�40�ĴũŐ�ŦėŜ�źİġŤē�ūĔňĴĹĖ�ęĴĸǜē�ĆĔĹŬ�ŶİĨč�Ğėżŀĉ�ēıč���2
�ņżėũŤēŴ�źİġŤē�ūĔňĴĸ�ŦġŨ�ūĔňĴĹŤē�ŏēŵŬĉ�ŮŨ�ŮżŐŵŭĖ�ęĴĸǜē�ĆĔĹŬ�ŶİĨč�Ğėżŀĉ�ēıč���3

�źİġŤē�ūĔňĴĹĖ�ęĴĸǜē�įēĴŘĉ�ŮŨ�ĴŠı�Ężŀĉ�ēıč���4
ęĴĸǜē�ŮŨ�ĘŬĔĤ�ŮŨ�ĴġŠĉ�ŮŨ�ņżėũŤē�ūĔňĴĸŴ�źİġŤē�ūĔňĴĹĖ�ěĔĖĔŀč�ĞĠİĨ�ēıč���5

ȗĚżĠēĳŵŤē�ěĔŭżĥŤē�Žű�ĔŨ
�ȕěĔƸƸŭżĥŤē�ŮƸƸŨ�ĚƸƸťŨĔŠ�ĚƸƸŐŵũĥŨ�ŹƸƸťŐ�ĚƸƸżťĬ�ŦŠ�źŵƸƸĝĩĜŴ��ĔƸƸŻǙĭŤē�ŮƸƸŨ�ŮƸƸżŻǙŨ�ŮƸƸŨ�ĔŬįĔƸƸĹĤĉ�ūŵƸƸšĝĜ

�ŧǜē�ŮƸƸŨ�ĚĭƸƸĹŬ��ĚƸƸżĠēĳŵŤē�ěĔƸƸŭżĥŤē�ŮƸƸŨ�ŮżĝĭƸƸĹŬ�ĔƸƸŭŨ�ŦŠ�ğĴƸƸŻŴ��ŮƸƸżĤ�ŚƸƸŤĉ�ūŴĴƸƸĽőŤē�ĕĳĔƸƸŝŻ�ĔƸƸŨ�ĔƸƸŭŻİťŘ
�ĔŬįĔƸƸĹĤĉ�ŦƸƸũŐ�ĚƸƸżřżŠŴ�ĔƸƸŬŵũŬ�ŽƸƸŘ�ěĔƸƸŭżĥŤē�ůĲƸƸű�ŪƸƸšĩĝĜŴ��ĕǜē�ŮƸƸŨ�ŶĴƸƸĬĉ�ĚĭƸƸĹŬŴ

ȗĚżĠēĳŵŤē�ęĴřŉŤē�ŽűĔŨ
�ŦũőŤē�ŮŨ�ŮżĥŤē�ŒŭũŻ�ŦŻİėĜ�Ŵĉ�ŦťĬ�źĉ�Žű
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ȗĚżĠēĳŵŤē�ěĔŭżĥŤĔĖ�ūĔňĴĹŤē�ĚŜǙŐ�Žű�ĔŨ
�ŪƸƸšĩĝŤē�ēĲƸƸűŴ�ĚƸƸřťĝĭũŤē�ŪƸƸĹĥŤē�ĆēĶƸƸĤĉ�ŽƸƸŘ�ĔƸƸűĴĠĔšĜŴ�ĔƸƸŻǙĭŤē�ŧĔƸƸĹŝŬē�ŽƸƸŘ�ŪƸƸšĩĝĜ�ěĔƸƸŭżĥŤē�ņƸƸőĖ
�ēĲƸƸű�İƸƸŝŘ�ŪƸƸĝŻ�ŏŵƸƸŭŤē�ēĲƸƸű�ŮƸƸŨ�ěĔƸƸŭżĥŤē�ŽƸƸŘ�ĴƸƸżŕĜ�ğİƸƸĨ�ēıč�ŮƸƸšŤŴ��ĔƸƸŻǙĭŤē�ŽƸƸŘ�ūĔňĴƸƸĹŤē�ğŴİƸƸĨ�ŒƸƸŭũŻ
�ēĲƸƸŤ��ŮƸƸĹŤĔĖ�ūĔƸƸĹŬǞē�ĴƸƸėŠ�ĔƸƸũťŠ�ěēĴƸƸżŕĝŤē�ůĲƸƸű�įİƸƸŐ�įēįĶƸƸŻŴ��ūĔňĴƸƸĹŤē�ŃĴƸƸŨ�ĴƸƸŲōŻ�İƸƸŜ�ĔƸƸŭűŴ��ŪƸƸšĩĝŤē
�ĚƸƸĖĔŀǞē�ĴƸƸŉĬ�ūŵƸƸšŻŴ�ĴƸƸżŕĝŤē�ēĲƸƸŲĖ�ķĔƸƸŭŤē�ņƸƸőĖ�İƸƸŤŵŻŴ��ŃĴƸƸũŤē�ēĲƸƸŲĖ�ĴƸƸėŠĉ�ĚėƸƸĹŭĖ�ŮƸƸĹŤĔĖ�ĳĔƸƸėšŤē�ĕĔƸƸŁŻ
�ŮƸƸŨ�ēĳĔƸƸĽĝŬē�ŦƸƸŜē�ŵƸƸűŴ��ŽƸƸĠēĳŵŤē�ūĔňĴƸƸĹŤĔĖ�ūĔňĴƸƸĹŤē�ŮƸƸŨ�ŏŵƸƸŭŤē�ēĲƸƸű�ŗĴƸƸőŻŴ��ūĔňĴƸƸĹŤĔĖ�ŹƸƸťŐĉ�ŪƸƸŲŻİŤ

�ŽƸƸĠēĳŵŤē�ĴƸƸżŔ�ūĔňĴƸƸĹŤē

ĚƸƸƸƸżĠēĳŵŤē�ěĔƸƸƸƸŭżĥŤēŴ�źİƸƸƸƸġŤē�ūĔƸƸƸƸňĴĸ
�ŢƸƸŤıŴ�ĴƸƸũőŤē�ŮƸƸŨ�ĴƸƸĬĊĝŨ�ĞƸƸŜŴ�ŽƸƸŘ�ğİƸƸĩĜŴ��ĚƸƸżĠēĳŴ�ĴƸƸżŔ�ūŵƸƸšĜ�źİƸƸġŤē�ūĔňĴƸƸĹĖ�ěĔƸƸĖĔŀǞē�ŪƸƸōőŨ
�ğİƸƸĩżŘ�ŽƸƸĠēĳŵŤē�ūĔňĴƸƸĹŤē�ĔƸƸŨĉ��ŊƸƸŝŘ�İƸƸĨēŴ�ĘėƸƸĹĖ�ĔƸƸŲĠŴİĨ�ŊƸƸėĜĴŻ�ǘŴ�ĚƸƸżđżėŤē�ŦƸƸŨēŵőŤē�ĘėƸƸĹĖ
��ĚƸƸżđżėŤē�ŦƸƸŨēŵőŤē�İƸƸĨǜ�ĚƸƸŘĔńǞĔĖ�ŃĴƸƸũŤē�ēĲƸƸŲĖ�ŊƸƸėĜĴŨ�ŮƸƸżőŨ�ŽƸƸĠēĳŴ�ŮƸƸżĤ�ŽƸƸŘ�ĴƸƸżŕĜ�ğŴİƸƸĨ�ĘėƸƸĹĖ

ȗźİġŤē�ūĔňĴĸ�ĘėĹĜ�İŜ�ŽĝŤē�ĚżđżėŤē�ŦŨēŵőŤē�ŽűĔŨ
ĚżĹřŭŤē�ĚĩŁŤē�ĳŵűİĜ��
ęĳĔŅŤē�ĚőļǝŤ�ŃĴőĝŤē��

ĚżĐĔżũżšŤē�įēŵũťŤ�ŃĴőĝŤē��
ŮżĬİĝŤē��

ěĔżŤŵĩšŤē�ĕĴļ��
ūĵŵŤē�ęįĔŻĵ��

ĚńĔŻĴŤē�ĚĸĳĔũŨ�ŧİŐ��
ęĴġšĖ�ĆēĴũĩŤē�ĚũĩťŤē�ţŴĔŭĜ��

ęĴġšĖ�ĚżŬēŵżĩŤē�ūŵűİŤē�ţŴĔŭĜ��
ųŠēŵřŤēŴ�ĳĔŅĭŤē�ţŴĔŭĜ�ĚťŜ��

Žĸ�Ŵ�źč�Ŵ�į�ŮżŨĔĝżŘ�ĚėĹŬ�ĚťŜ��
ĚťŻŵň�ěēĴĝřŤ�ŦũĩŤē�ŒŭŨ�ĕŵėĨ�ţŴĔŭĜ��

ķĊżŤē�Ůĸ�ĴĬĊĜ��
ĕĔĥŬǞēŴ�ŦũĩŤē�ŧİŐ��

ĚżőżėŉŤē�ĚŐĔńĴŤē�ğŴİĨ�ŧİŐ��
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ȗźİġŤē�ūĔňĴĸ�ĘėĹĜ�ŽĝŤē�ĚżĠēĳŵŤē�ŦŨēŵőŤē�ŽűĔŨ
�BRCA2�Ŵĉ�BRCA1�ƸƸƸĖ�ęĔũƸƸĹũŤē�ěĔƸƸŭżĥŤē�ŊƸƸėĜĴĜŴ�źİƸƸġŤē�ūĔňĴƸƸĸ�ĘėƸƸĹŻ�ŽƸƸĠēĳŴ�ŮƸƸżĤ�ŮƸƸŨ�ĴƸƸġŠĉ�şĔƸƸŭű
�ŒřĜĴżƸƸĸŴ��ūĔƸƸĹŬē�ŦŠ�İƸƸŭŐ�ęįŵƸƸĤŵŨ�ěĔƸƸŭżĤ�ŽƸƸűŴ��źİƸƸġŤē�ūĔňĴƸƸĹĖ�PALB2�Ŵ�PTEN�Ŵ�TP53�Ŵĉ

�ĔƸƸŲŭŨ�İƸƸĨēŴ�ŽƸƸŘ�ĊƸƸŉĬ�Ŵĉ�ęĴƸƸřň�ţŵƸƸŁĨ�ţĔƸƸĨ�ŽƸƸŘ�źİƸƸġŤē�ūĔňĴƸƸĹĖ�ĚƸƸĖĔŀǞē�ĴƸƸŉĬ
��ņƸƸżėũŤē�ūĔňĴƸƸĹĖ�ĚƸƸĖĔŀǞē�ĴƸƸŉĬ�ŮƸƸŨ�ĔƸƸŅŻĉ�BRCA2�Ŵ�BRCA1�ěĔƸƸŭżĤ�ŽƸƸŘ�ĴƸƸżŕĝŤē�ğŴİƸƸĨ�İƸƸŻĶŻ

�ęĳŵƸƸŉĭŤē�ĚƸƸżŤĔŐ�ěĔƸƸŭżĥŤē�ůĲƸƸű�ŮƸƸŨ�İƸƸĨēŴ�ŽƸƸŘ�ĴƸƸżŕĜ�ğŴİƸƸĨ�ŧİƸƸŤē�ĳĔƸƸėĝĬē�įİƸƸĩŻŴ

�
ȗBRCA�ŮżĤ�ŽŘ�ĴżŕĜ�ŦũĩŻ�łĭĽŤ�źİġŤē�ūĔňĴĸ�ğŴİĨ�ěǘĔũĝĨē�ŽűĔŨ

�ěēĴƸƸżŕĝŤē�įŵƸƸĤŴ�ŮƸƸšŤŴ��źİƸƸġŤē�ūĔňĴƸƸĹĖ�ĕĔƸƸŁŻ�ŗŵƸƸĸ�ěĔƸƸŭżĥŤē�ůĲƸƸű�ŽƸƸŘ�ĴƸƸżŕĜ�ŦƸƸũĩŻ�ŮƸƸŨ�ŦŠ�ĺƸƸżŤ
�ĚƸƸĖĔŀǞē�ĴƸƸŉĬ�ŮƸƸŨ�İƸƸŻĶŻ�ŮƸƸżŭżĥŤē�ŮƸƸŻĲű�ŽƸƸŘ

�źİƸƸġŤē�ūĔňĴƸƸĹĖ�ĔƸƸŲĝĖĔŀč�ţĔƸƸũĝĨē�ūĎƸƸŘ�BRCA1�ŮƸƸżĤ�ŽƸƸŘ� ƻĔƸƸżńĴŨ� ƻēĴƸƸżŕĜ�ŦƸƸũĩĜ�ęĉĴƸƸũŤē�ūĉ�ĞƸƸėĠ�ēıč����1
�ŹƸƸŤč�ŦƸƸŁŻ�ņƸƸżėũŤē�ūĔňĴƸƸĹĖ�ĔƸƸŲĝĖĔŀč�ĴƸƸŉĬ�ūŵƸƸšŻ�ĔƸƸũŠ�ĔŲĜĔżĨ�ęĴƸƸĝŘ�ţēŵƸƸň���87�ĚėƸƸĹŬ�ŹƸƸŤč�ŦƸƸŁŻ�İƸƸŜ

�ĔƸƸŲĜĔżĨ�ęĴƸƸĝŘ�ţēŵƸƸň���40�ĚėƸƸĹŬ

�źİƸƸġŤē�ūĔňĴƸƸĹĖ�ĔƸƸŲĝĖĔŀč�ţĔƸƸũĝĨē�ūĎƸƸŘ�BRCA2�ŮƸƸżĤ�ŽƸƸŘ� ƻĔƸƸżńĴŨ� ƻēĴƸƸżŕĜ�ŦƸƸũĩĜ�ęĉĴƸƸũŤē�ūĉ�ĞƸƸėĠĉ�ēıč����2
�ŹƸƸŤč�ŦƸƸŁŻ�ņƸƸżėũŤē�ūĔňĴƸƸĹĖ�ĔƸƸŲĝĖĔŀč�ĴƸƸŉĬ�ūŵƸƸšŻ�ĔƸƸũŠ�ĔŲĜĔżĨ�ęĴƸƸĝŘ�ţēŵƸƸň���84�ĚėƸƸĹŬ�ŹƸƸŤč�ŦƸƸŁŻ�İƸƸŜ

�ĔƸƸŲĜĔżĨ�ęĴƸƸĝŘ�ţēŵƸƸň���18�ĚėƸƸĹŬ

ųĤēŵĜ�BRCA2�Ŵ�BRCA1�ŮżĤ�ŽŘ�ēĴżŕĜ�ğĴĜ�ǘ�ĚťĐĔőŤē�ŽŘ�ęĉĴŨē�źĉ����3
�ķĔŭŤē�ĚŨĔŐ�ŮŨ�ęĉĴŨē�źĊŠ�źİġŤē�ūĔňĴĸ�ĳŵŲŌ��ĴŉĬ

 50�Ȓ�ĚėĹŭĖ

ĚŘŴĴőŨ�ĴżŔ�ěĔŭżĤ
 20�Ȓ�ĚėĹŭĖ

ĚżŘĔńē�ěĔŭżĤ
 12-30�Ȓ�ĚėĹŭĖ

BRCA1 & BRCA2
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�ŮƸƸżĤ�ŽƸƸŘ�ĴƸƸżŕĜ�źĉ�ŦƸƸũĩŻ�łĭƸƸĽŤē�ūĔŠ�ēıč�ųƸƸŘĴőũŤ�ŦƸƸżŤĔĩĜ�ĆēĴƸƸĤč�ŮƸƸšũŻ�ŦƸƸű
ȗźİƸƸġŤē�ūĔňĴƸƸĸ�ųƸƸŤ�ĘėƸƸĹŻ�İƸƸŜ�ŮƸƸżőŨ

�Ŵĉ�ņƸƸżėũŤē�ūĔňĴƸƸĸ�Ŵĉ�ȕźİƸƸġŤē�ūĔňĴƸƸĹŤ�ĪƸƸńēŴ�ĮƸƸŻĳĔĜ�ĔƸƸŲŻİŤ�ŽƸƸĝŤē�ĴƸƸĸǝŤ�ŊƸƸŝŘ�ŦƸƸżťĩĝŤē�ĴƸƸŘŵĝŻ�ŪƸƸőŬ
��źİƸƸġŤē�ūĔňĴƸƸĹĖ�ēŵƸƸėżŀĉ�ŮƸƸŻĲŤē�ĆĔƸƸżĨǜē�ĕĳĔƸƸŜǜē�ŮƸƸŨ�ŧį�ĚƸƸŭżŐ�ĲƸƸĬĊŬ�ūĉ�źĳŴĴƸƸŅŤē�ŮƸƸŨ�Ŵĉ�ȕĔƸƸőŨ�ŮƸƸżŭĠǘē
�ĆĔƸƸŅŐĉ�ŽƸƸŜĔĖ�ŹƸƸťŐ�ŽƸƸŭżĤ�ĳĔƸƸėĝĬē�ĆēĴƸƸĤč�ŪƸƸĝŻ�ūĉ�ŮƸƸšũũŤē�ŮƸƸũŘ�ĚƸƸŭżőŤē�ůĲƸƸű�ŽƸƸŘ�ĴƸƸżŕĝŨ�ŮƸƸżĤ�İƸƸĤŴ�ēıčŴ

�ŢƸƸŤı�ŽƸƸŘ�ēŵƸƸėŔĳ�ēıč�ęĴƸƸĸǜē

�ĴƸƸżŕĜ�źĉ�ŗĔƸƸĽĝŠē�ŪƸƸĝŻ�ŪƸƸŤ�ēıčŴ��ŦƸƸŻŵň�ĞƸƸŜŵŤ�ģĔƸƸĝĩŻŴ�ĔƸƸżŭŝĜ�ĘƸƸőŀ�BRCA2ŴBRCA1�ŮƸƸżĤ�ŦƸƸżťĩĜ�ūč
�ĚƸƸżŤĔĝŤē�ěǘĔƸƸũĝĨǘē�İƸƸĨĉ�ŵƸƸű�ĴżƸƸĹřĝŤē�ūŵƸƸšŻ�ūĉ�ŮƸƸšũũŤē�ŮƸƸũŘ�ŮƸƸżĥŤē�ŽƸƸŘ

�ųŘĔĽĝŠē�ŮšũŻ�ǘ�ŮšŤ�İĤēŵĝŻ�İŜ�ŽŭżĥŤē�ĴżŕĝŤē��
�ŽŤĔĩŤē�ĞŜŵŤē�ŽŘ�ůĳĔėĝĬē�ŮšũŻ�ǘ�ĴĬć�ŮżĤ�ŽŘ�ūŵšŻ�İŜ�ĴżŕĝŤē��

�ęĴĸǜē�ŽŘ�ğĳŵŨ�ŮżĤ�źĉ�ŽŘ�ĴżŕĜ�İĤŵŻ�ǘ��

ȗźįǘŴǜ�ųĠĳŴĊĸ�ŦŲŘ�ŽĠēĳŵŤē�ŏŵŭŤē�ŮŨ�źİġŤē�ūĔňĴĹĖ�ĔĖ ƾĔŁŨ�ĞŭŠēıč
�ŧǜē�ŮƸƸŨ�ěĲƸƸĬĉ�İƸƸŜ�ĚƸƸżĠēĳŵŤē�ěĔƸƸŭżĥŤē�ůĲƸƸű�ŶİƸƸĨčŴ��ĚƸƸżĠēĳŵŤē�ěĔƸƸŭżĥŤē�ŮƸƸŨ�ŮżĝĭƸƸĹŬ�ųƸƸŻİŤ�łĭƸƸļ�ŦŠ
�ŽƸƸĠēĳŵŤē�ŮƸƸżĥŤē�ŽƸƸŘ�ĴƸƸżŕĝŤē�Ŵĉ�ŦƸƸŻİėĝŤē�ĔƸƸŲŻİŤ�ŮƸƸŨ�ŧǜē�ĞƸƸŬĔŠ�ēıĎƸƸŘ��ĕǜē�ŮƸƸŨ�ěĲƸƸĬĉ�İƸƸŜ�ŶĴƸƸĬǜēŴ
�ŽƸƸŉőĜ�ūĉ�ŵƸƸűŴ�ĴƸƸĬć�ţĔƸƸũĝĨē�şĔƸƸŭűŴ�ĔƸƸŅŻĉ�ĔƸƸŲťřŉŤ�ŮƸƸżĥŤē�ŮƸƸŨ�ĚƸƸĖĔŁũŤē�ĚĭƸƸĹŭŤē�ŽƸƸŉőĜ�ūĉ�ŮƸƸšũżŘ
�ĆēŵƸƸĸ�ěǘĔƸƸũĝĨǘē�ůĲƸƸű�ŞƸƸėŉŭĜŴ��50:50�ţĔƸƸũĝĨē�şĔƸƸŭű�źĉ��ĔƸƸŲťřŉŤ�ŮƸƸżĥŤē�ŮƸƸŨ�ĚũżťƸƸĹŤē�ĚĭƸƸĹŭŤē

�ŹƸƸġŬĉ�Ŵĉ�ēĴƸƸŠı�ŦƸƸřŉŤē�ūĔŠ
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ȗźİƸƸƸƸƸġŤē�ūĔƸƸƸƸňĴĸ�ţĔƸƸƸƸƸƸŝĝŬē�ĚƸƸƸƸƸƸŝŻĴň�ŽƸűĔƸƸŨ
�ęİĐĔĹŤē�ĚĠēĳŵŤē�ŏēŵŬĉ�ŮŨ�ŏŵŬ�ēŵű�źİġŤē�ūĔňĴĸ

ĚĖĔŁŨ�ŧĉŪżťĸ�ĕĉ

Ěũżťĸ�ĞŭĖĚĖĔŁŨ�ĞŭĖ���ĕĔŁŨ�ŮĖēŪżťĸ�ŮĖē
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ȗźİġŤē�ūĔňĴĸ�ĚĩŘĔšŨ�ĚżřżŠ�Žű�ĔŨ

�ĚőƸƸļǜĔĖ�źİƸƸġŤē�ĴƸƸŻŵŁĜ�ūŵƸƸšŻ�ūĉ�ŮƸƸšũŻ ƿŴ��źİƸƸġŤē�ūĔňĴƸƸĸ�łƸƸĩŘ�ţŵƸƸĨ�ŢƸƸėżėň�ŹƸƸŤč�ŽƸƸĠİĩĜ��1
�ŦƸƸŨēŵŐŴ�ņƸƸŻĴũŤē�ĴƸƸũŐ�ŹƸƸťŐ�ēįĔƸƸũĝŐē��źİƸƸġŤē�ūĔňĴƸƸĸ�ŮƸƸŐ�ĴƸƸšėũŤē�ŚƸƸĽšťŤ�ĚƸƸũŲŨ�ęēįĉ�ĚżŭżƸƸĹŤē

�ĚėƸƸĸĔŭŨ�łƸƸĩŘ�ĚżĥżĜēĴĝƸƸĸĔĖ �ŢƸƸėżėň�ŽŀŵżƸƸĸ�ȕĴƸƸŉĭŤē
�ěĔŬĔňĴĹŤē�ŮŨ�İŻİőŤē�ŽŘ�ĳŴį�ĔŲŤ�ŽĝŤē�ŦŨēŵőŤē�ĵĴĖĉ�ŮŨ�İőŻ�ŮżĬİĝŤē�ūǜ�ŮżĬİĝŤē�ŽėŭĥĜ��2

�ĚŭũƸƸĹŤēŴ�ŇĔƸƸĽŭŤē�ŧİƸƸŐ�ūǜ�źİƸƸġŤē�ūĔňĴƸƸĸ�ŮƸƸŨ�ĚƸƸŻĔŜŵťŤ�ēİƸƸĤ�ŪƸƸŲŨ�ĚƸƸżńĔŻĴŤē�ŮƸƸŻĳĔũĝŤē�ĚƸƸĸĳĔũŨ��3
�źİƸƸġŤē�ūĔňĴƸƸĹĖ�ĚƸƸĖĔŀǞē�ĴƸƸŉĬ�ŦƸƸŨēŵŐ�İƸƸŻĶĜ

�ĚŻŵŭĹŤē�ěēĳĔėĝĬǘē�ŮŨ�ůĴżŔŴ�ŽŐĔőĽŤē�źİġŤē�ĴŻŵŁĜ�ŹťŐ�ţŵŁĩŤē�Ěżũűĉ��4
�ęİżĥŤē�ūŵƸƸűİŤēŴ�ȕĚƸƸťŨĔšŤē�ĕŵƸƸėĩŤēŴ�ȕĳĔƸƸŅĭŤēŴ�ȕųƸƸŠēŵřŤĔĖ�ŽƸƸŭŔ�ūĵēŵƸƸĝŨ�ŽƸƸĐēĲŔ�ŧĔƸƸōŬ�ŹƸƸťŐ�ŋĔƸƸřĩŤē��5

�ěēĴƸƸĹšũŤēŴ�ŴįĔŠŵŘǜēŴ�ūŵƸƸĝŻĶŤē�ĞƸƸŻĵ�ŽƸƸŘ�ęįŵƸƸĤŵũŤē
�ĚĥŤĔőũŤē�ŧŵĩťŤē�ţŴĔŭĜ�ĘŭĥĜ�ŹťŐ�ĿĴĩŤē�ĘĥŻ��6

�ŋĔƸƸřĩŤē�ŪƸƸŲũŤē�ŮƸƸŨ�ŢƸƸŤĲŤ�ȕūĔňĴƸƸĹŤē�ğŴİƸƸĨ�ĚƸƸŀĴŘ�ŮƸƸŨ�İƸƸŻĶĜ�ŽƸƸĝŤē�ŦƸƸŨēŵőŤē�İƸƸĨĉ�ŮƸƸŨ�ĚƸƸŬēİėŤē�İƸƸőĜ��7
�ȕĚőėƸƸĽũŤē�ūŵƸƸűİŤēŴ�ěĔƸƸŻŵťĩŤēŴ�ěĔŻĴšƸƸĹŤē�ŮƸƸŨ�ęįİƸƸĩŨ�ěĔƸƸżũŠ�ţŴĔƸƸŭĝĖ�ŢƸƸŤıŴ�ŽƸƸĩŀ�ūĵŴ�ŹƸƸťŐ

��ĔƸƸżŨŵŻ�ŦƸƸŜǜē�ŹƸƸťŐ�ĚƸƸŝżŜį�30�ęİƸƸũŤ�ĚƸƸńĔŻĴŤē�ĚƸƸĸĳĔũŨŴ
�ĚƸƸĖĔŀǞē�ĚƸƸŀĴŘ�ŮƸƸŨ�İƸƸŻĶŻ�İƸƸŜ�ĔƸƸŨ�ȕĔƸƸŻǙĭťŤ�źŴŵƸƸŭŤē�ņƸƸũĩŤē�ŹƸƸťŐ�ěĔƸƸĸŴĴżřŤē�ŏēŵƸƸŬĉ�ņƸƸőĖ�ĴƸƸĠČĜ�İƸƸŜ��8
�ŽũżťĩŤē�ŧĳŵƸƸŤē�ķŴĴƸƸżŘŴ�+HSDWLWLV�%�ĕ�İƸƸėšŤē�ĕĔƸƸŲĝŤē�ķŴĴƸƸżŘ�ěĔƸƸĸŴĴżřŤē�ůĲƸƸű�ŮƸƸŨŴ�ȕūĔňĴƸƸĹŤĔĖ

�ěĔƸƸĸŴĴżřŤē�ůĲƸƸű�ŮƸƸŨ�ĚƸƸŻĔŜŵťŤ�ĔƸƸűĲĬĉ�ŮƸƸšũŻ�ěĔƸƸũżőŉĜ�şĔƸƸŭű�ŎƸƸĩŤē�ŮƸƸĹĩŤ�ȕ�HPV�źĴƸƸĽėŤē
�Ŵĉ�İƸƸťĥŤē�ŽƸƸŘ�ěēĴƸƸżŕĜ�Ŵĉ�źİƸƸġŤē�ŽƸƸŘ� ƻĔƸƸũŤĉ�ŢƸƸŻİŤ�ūĔŠ�ēıč�ĳŵƸƸřŤē�ŹƸƸťŐ�ĚƸƸżėŉŤē�ęĳŵƸƸĽũŤē�ŽƸƸėťňē��9

�ŦƸƸĝŠ�Ŵĉ�ĚƸƸũťĩŤē�ŮƸƸŨ�ěēĵēĴƸƸŘč
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ęĔżƸĩŤē�ěĔƸŭƸżƸĤ
ęįŵƸƸƸƸƸƸĥŤēŴ�ĚƸƸƸƸŜİŤē



ĚĖĔŀǞē�ŃēĴŐē
źİƸġŤē�ūĔňĴĹĖ



ȗźİġŤē�ūĔňĴĹĖ�ĚĖĔŀǞē�ŃēĴŐĉ�ŽűĔŨ
�ŢĜĔƸƸƸƸżĨ�ēĲƸŝŭŻ�ūĉ�ŮšũŻ�źİġŤē�ūĔƸƸňĴĸ�ŮŨ�ęĴƸƸšėũŤē�ěĔŨǙƸƸőŤēŴ�ŃēĴŐǝŤ�ĚƸƸōŝżŤēŴ�ŽŐŵŤē
�ĚƸƸĨĔĝũŤē�ěĔƸƸĤǙőŤē�ĚťżšƸƸĽĜ�ūŵƸƸšĜ�ȕęĴƸƸšėũŤē�ĚƸƸżŤŴǜē�ųƸƸťĨēĴŨ�ŽƸƸŘ�ŃĴƸƸũŤē�ŮƸƸŐ�ŚƸƸĽšŤē�ŪƸƸĝŻ�ŮƸƸżĩŘ

�ēİƸƸĤ�ęĴƸƸżėŠ�ŧĔƸƸĝŤē�ĆĔřƸƸĽŤē�ĿĴƸƸŘ�ūŵƸƸšĜ�ĔƸƸũŠ�ȕĔƸƸŐŵŭĜ�ĴƸƸġŠĉŴ�ŒƸƸĸŴĉ
�ęĴƸƸšėũŤē�ĚƸƸŨǙőŤē�ūĎƸƸŘ�ŢƸƸŤı�ŒƸƸŨŴ�ȕĚƸƸġżėĬ�ĞƸƸĹżŤ�źİƸƸġŤē�ŽƸƸŘ�ĔŲŘĔƸƸĽĝŠē�ŪƸƸĝŻ�ŽƸƸĝŤē�ŦƸƸĝšŤē�ŪƸƸōőŨ
�ĳŵƸƸŲŌ�ŽƸƸű�ȕĆēŵƸƸĸ�İƸƸĨ�ŹƸƸťŐ�ţĔƸƸĤĴŤēŴ�ĆĔƸƸĹŭŤē�ŶİƸƸŤ�źİƸƸġŤē�ūĔňĴƸƸĸ�ŃĴƸƸũĖ�ĚƸƸĖĔŀǟŤ�ĔŐŵżƸƸļ�ĴƸƸġŠǜē
�źİƸƸġŤē�ūĔňĴƸƸĸ�ŃēĴƸƸŐĉ�ŮƸƸũŅĝĜ�İƸƸŜŴ��ĔƸƸėŤĔŔ�ȕĚƸƸũŤČŨ�ĴƸƸżŔ�ŽƸƸűŴ�ȕźİƸƸġŤē�ĦżƸƸĹŬ�ŽƸƸŘ�ŚƸƸƸġšĜ�Ŵĉ�ĚƸƸťĝŠ

�ŽƸƸťŻ�ĔƸƸŨ�ųƸƸĜĔŨǙŐŴ

��ĚŉżĩũŤē�ĚĥĹŬǜē�ŮŐ�ūĔřťĝĭŻ�źİġŤē�ŽŘ�Ţũ ƿĸ�Ŵĉ�ĚťĝŠ�ĳŵŲŌ��
��ůĴŲōŨ�Ŵĉ�ųťšļ�Ŵĉ�źİġŤē�ŪĥĨ�ŽŘ�ēĴżŕĜ��

��źİġŤē�ŹťŐ�įŵĤŵũŤē�İťĥŤē�ŽŘ�ēĴżŕĜ��
�ĳŵŲōŤē�ĚġŻİĨ�ĚĖŵťŝũŤē�ĚũťĩŤē��

��źİġŤē�İťĤ�Ŵĉ���ĚŤĔŲŤē���ĚũťĩŤĔĖ�ŊżĩũŤē�İťĥŤĔĖ�ĚŕėŁũŤē�ĚŝŉŭũŤē�ŽŘ� ƻĔřĸŵĜ�Ŵĉ� ƻēĴĽŝĜ��
�ĚŤĔŝĜĴėŤē�İťĤ�ŦġŨ�ĪėŁżŤ�ȕůĴżŝŭĜ�Ŵĉ�źİġŤē�İťĤ�ĳēĴũĨē��

ȗźİƸƸƸƸġŤē�ūĔƸƸƸňĴĸ�łƸƸƸżĭĽĜ�ŪƸƸƸĝŻ�ŚżŠ
�źİġŤē�ūĔňĴĸ�łżĭĽĝŤ�ĚŨİĭĝĹũŤē�ěēĆēĴĤǞēŴ�ěēĳĔėĝĬǘē�ŦũĽĜ

�ūĔŠēıč�łƸƸĩřŻ�Ŵ�ȕŊƸƸĖǞē�ŦřƸƸĸĉ�ĚƸƸŻŴĔřũťŤē�įİƸƸŕŤēŴ�ŮƸƸżŻİġŤē�łƸƸĩŘ�ŪƸƸĝŻ�źŴİƸƸżŤē�źİƸƸġŤē�łƸƸĩŘ��
�ĚƸƸżőżėň�ĴƸƸżŔ�ŶĴƸƸĬĉ�ĳŵƸƸŨĉ�źĉ�Ŵĉ�ěĔƸƸĬĔřĝŬē�źĉ�şĔƸƸŭű

�ĴƸƸŻŵŁĜ�ŧİĭĝƸƸĹŻ��źİƸƸġťŤ�ĚżŭżƸƸĹŤē�ĚőƸƸļǜĔĖ�ĴƸƸŻŵŁĜ�ŵűŴ��mammogram�ŽŐĔőƸƸĽŤē�źİƸƸġŤē�ĴƸƸŻŵŁĜ��
�łƸƸĩřŤē�ŽƸƸŘ�ĚƸƸżőżėň�ĴƸƸżŔ�ĳŵƸƸŨĉ�ŗĔƸƸĽĝŠē�ĚƸƸŤĔĨ�ŽƸƸŘŴ��źİƸƸġŤē�ūĔňĴƸƸĸ�łƸƸĩřŤ� ƻēĴƸƸżġŠ�ŽŐĔőƸƸĽŤē�źİƸƸġŤē
�źİƸƸġťŤ�ŽŁżĭƸƸĽĜ�ŽŐĔőƸƸļ�ĴƸƸŻŵŁĜ�ĆēĴƸƸĤĎĖ�ĦƸƸŤĔőũŤē�ĘƸƸżėŉŤē�ŽƸƸŀŵŻ�ĔƸƸũĖĴŘ�ȕŽŐĔőƸƸĽŤē�źİƸƸġŤē�ĴƸƸŻŵŁĝĖ

�ĚƸƸżőżėň�ĴƸƸżŔ�ĳŵƸƸŨǝŤ�ěĔƸƸũżżŝĝŤē�ŮƸƸŨ�İƸƸŻĶũŤ

�ĚżĜŵŁŤē�ěĔƸƸĤŵũŤē�ĚƸƸżĜŵŁŤē�śŵƸƸŘ�ĚőƸƸļǜē�ŧİĭĝƸƸĹĜ��XOWUDVRXQG�źİġťŤ�ĚƸƸżĜŵŁŤē�śŵƸƸŘ�ĚőƸƸļǜē��
�śŵƸƸŘ�ĚőƸƸļǜē�ŧēİĭĝƸƸĸē�ŮƸƸšũŻ��ĔƸƸũŠ�ĚƸƸżťĬēİŤē�ŪƸƸĹĥŤē�ĆĔƸƸŅŐĉ�ĚƸƸŠĴĨŴ�ĚƸƸżŭĖ�ĳĔƸƸŲŌǞ�ĳŵƸƸŀ�ĳēİƸƸŀǞ
�ŦĐĔƸƸĹŤĔĖ�ĒƸƸťĝũŨ�ĺƸƸżšĜ�Ŵĉ�ĚƸƸėťŀ�ĚƸƸťĝŠ�ŮƸƸŐ�ęĳĔƸƸėŐ�İƸƸŻİĥŤē�źİƸƸġŤē�īĔƸƸřĝŬē�ūĔŠ�ēıč�ĔƸƸŨ�İƸƸŻİĩĝŤ�ĚƸƸżĜŵŁŤē
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�ĚƸƸżőŉŝŤē�ĚƸƸŝŻĴŉŤē �ŽƸƸű�ĚƸƸŐĶĭŤē ���biopsy� ��ĚƸƸŐĶĬ��ĳĔƸƸėĝĬǙŤ�źİƸƸġŤē �ĔƸƸŻǙĬ�ŮƸƸŨ�ĚƸƸŭżŐ�ģēĴĭĝƸƸĸē��
�įİƸƸĩŻ�ĢƸƸżĨ�ĔƸƸŲťżťĩĝŤ�ŦƸƸũőũŤē�ŹƸƸŤč�ĚƸƸŐĶĭŤē�ěĔƸƸŭżŐ�ţĔƸƸĸĳč�ŪƸƸĝŻ��źİƸƸġŤē�ūĔňĴƸƸĸ�łżĭƸƸĽĝŤ�ęİƸƸżĨŵŤē
�ĔƸƸŻǙĭŤē�ŏŵƸƸŬ�İƸƸŻİĩĝŤ�ĚƸƸŐĶĭŤē�ĚƸƸŭżŐ�ŦƸƸżťĩĜ�ĔƸƸŅŻĉ�ŪƸƸĝŻ�ĔƸƸũŠ��ǘ�ŧĉ�ĚżŬĔňĴƸƸĸ�ĔƸƸŻǙĭŤē�ĞƸƸŬĔŠēıč�ĔƸƸŨ�ĆēĴƸƸėĭŤē
�ĚżŬĔňĴƸƸĹŤē�ĔƸƸŻǙĭŤē�ĞƸƸŬĔŠ�ēıč�ĔƸƸŨŴ�ȕūĔňĴƸƸĹŤē�ęĳŵƸƸŉĬ�ĚƸƸĤĳį�ŶİƸƸŨŴ�ȕźİƸƸġŤē�ūĔňĴƸƸĸ�ŽƸƸŘ�ęįŵƸƸĤŵũŤē
�ĚƸƸżĤǙőŤē�ŢƸƸĜēĳĔżĬ�ŹƸƸťŐ�ĴƸƸĠČĜ�ūĉ�ĔƸƸŲŭšũŻ�ŶĴƸƸĬĉ�ěǙėŝĝƸƸĹŨ�Ŵĉ�ĚƸƸżŬŵŨĴű�ěǙėŝĝƸƸĹŨ�ŹƸƸťŐ�źŵƸƸĝĩĜ

�ěĔƸƸĤŵŨ�ŽƸƸĹżňĔŭŕũŤē�ŮƸƸżŬĴŤĔĖ�ĴƸƸŻŵŁĝŤē�ĵĔƸƸŲĤ�ŧİĭĝƸƸĹŻ���MRI��ŽƸƸĹżňĔŭŕũŤē�ŮƸƸżŬĴŤĔĖ�źİƸƸġŤē�ĴƸƸŻŵŁĜ��
�ĴƸƸŻŵŁĜ�ŦƸƸėŜ�ĚƸƸżŕėŀ�ĚƸƸŭŝĨ�şċĔƸƸŉŐč�ŪƸƸĝŻŴ��źİƸƸġŤē�ŦƸƸĬēį�ŮƸƸŨ�ĳŵƸƸŀ�ĆĔƸƸĽŬǞ�ĚƸƸŻŵŻįēĳŴ�ĚżƸƸĹżňĔŭŕŨ

��ŽƸƸĹżňĔŭŕũŤē�ŮƸƸżŬĴŤĔĖ�źİƸƸġŤē
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źİġŤē�ūĔňĴĸ�ĚťĨĴŨ�İŻİĩĜ

��ĚƸƸťĨĴŨ��ŶİƸƸŨ�İƸƸŻİĩĜ�ŹƸƸťŐ�ŦƸƸũőŻ�ųƸƸŬĎŘ�ȕźİƸƸġŤē�ūĔňĴƸƸĹĖ�ĚƸƸŅŻĴũŤē�ĘƸƸżėŉŤē�łĭƸƸĽŻ�ūĉ�įĴƸƸĥũĖ
�ŃĴƸƸũŤē�ĴżƸƸĸ�ěĔƸƸőŜŵĜ�İƸƸŻİĩĜ�ŽƸƸŘ�ūĔňĴƸƸĹŤĔĖ�ĚƸƸĖĔŀǞē�ĚƸƸťĨĴŨ�ĚƸƸŘĴőŨ�İŐĔƸƸĹĜŴ��ūĔňĴƸƸĹŤĔĖ�ĚƸƸĖĔŀǞē

�ŦƸƸŅŘǜē�ĚƸƸżĤǙőŤē�ěēĳĔƸƸżĭŤēŴ
�ūĔňĴƸƸĸ�ĚƸƸĨēĴĥŤ�ŒƸƸŅĭĜ�ŹƸƸĝĨ�ĚƸƸŅŻĴũŤē�ŶİƸƸŤ�ūĔňĴƸƸĹŤē�ĚƸƸťĨĴŨ�ŮƸƸŐ�ĚƸƸťŨĔŠ�ěĔƸƸŨŵťőŨ�ĴƸƸŘŵĝĜ�ǘ�İƸƸŜ

�źİƸƸġŤē

�ŽťŻ�ĔŨ�źİġŤē�ūĔňĴĸ�ĚťĨĴŨ�İŻİĩĝŤ�ĚŨİĭĝĹũŤē�ěēĆēĴĤǞēŴ�ěēĳĔėĝĬǘē�ŮũŅĝĜ�İŜ

�ĚťŨĔŠ�ŧį�ęĳŵŀ�ŦġŨ�ȕŧİŤē�ěēĳĔėĝĬē���1
�ūĔňĴĹŤē�ěĔŨǙŐ�ŮŐ�ĢĩėťŤ�ĴĬǚē�źİġťŤ�ŽŐĔőļ�ĴŻŵŁĜ���2

MRI�ŽĹżňĔŭŕũŤē�ŮżŬĴŤĔĖ�źİġŤē�ĴŻŵŁĜ���3
1XFOHDU�0HGLFLQH�,PDJLQJ�ŧĔōőŤē�łĩŘ���4

CT�ĘĸŵĩũŤē�ŽőŉŝũŤē�ĴŻŵŁĝŤē�łĩŘ���5
PET�ŽŬŴĴĝŻĳŵėŤē�ĳēİŀǞĔĖ�ŽőŉŝũŤē�ĴŻŵŁĝŤē���6

�ĦƸƸŤĔőũŤē�ĘƸƸżėŉŤē�įİƸƸĩŻ�ŮƸƸšŤŴ��ěēĆēĴƸƸĤǞēŴ�ěēĳĔƸƸėĝĬǘē�ůĲƸƸű�ĆēĴƸƸĤč�ŹƸƸŤč�ěēİżƸƸĹŤē�ŒƸƸżũĤ�ģĔƸƸĝĩĜ�ŮƸƸŤ
�ŽƸƸŬĔőĜ�İƸƸŜ�ęİƸƸŻİĤ�ŃēĴƸƸŐĉ�įŵƸƸĤŴ�ĳĔƸƸėĝŐǘē�ŽƸƸŘ�ĔƸƸőńēŴ�ĚƸƸŀĔĭŤē�ŗŴĴƸƸōťŤ�ĔƸƸŝŘŴ�ĚƸƸũĐǙũŤē�ěēĳĔƸƸėĝĬǘē
�ĚƸƸťĨĴũŤē�ĴżƸƸĽĜ�ĢƸƸżĨ�ȕĚƸƸőĖēĴŤē�ĚƸƸťĨĴũŤē�ŹƸƸŤč�ĴƸƸřŀ�ŮƸƸŨ�źİƸƸġŤē�ūĔňĴƸƸĸ�ŦƸƸĨēĴŨ�ħŴēĴƸƸĝĜ�Ŵ��ĔƸƸŲŭŨ�ĚƸƸŅŻĴũŤē
�ĚƸƸőĖēĴŤē�ĚƸƸťĨĴũŤē�ĴżƸƸĽĜŴ��ŮƸƸėťťŤ�ĚƸƸťŜĔŭŤē�ěēŵƸƸŭŝŤē�ŽƸƸŘ�ůĳĔƸƸŁĩŬē�Ŵĉ�źŴĶƸƸŕŤē�ĴƸƸżŔ�ūĔňĴƸƸĹŤē�ŹƸƸŤč�ĴƸƸřŀ
�ŶĴƸƸĬĉ�ŮƸƸŠĔŨĉ�ŹƸƸŤč�ūĔňĴƸƸĹŤē�ĳĔƸƸĽĝŬē�ŹƸƸŤč�ȕŽƸƸťżŝŭŤē�źİƸƸġŤē�ūĔňĴƸƸĸ�ĔƸƸŅŻĉ�ŹũƸƸĹĜŴ�ȕźİƸƸġŤē�ūĔňĴƸƸĸ�ŮƸƸŨ

�ŪƸƸĹĥŤĔĖ

ęĔżƸĩŤē�ěĔƸŭƸżƸĤ
ĚƸƸťƸŨĔƸƸƸšĝŨ�ţŵƸƸƸƸƸƸťĨ
�İƸƸƸƸƸƸƸĨēŴ�ūĔƸƸƸšŨ�ŽŘ
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�ģǙƸőŤē



�ģǙƸƸƸƸƸƸƸƸőŤē

�ųƸƸĝĤĳįŴ�ųƸƸĝťĨĴŨŴ�źİƸƸġŤē �ūĔňĴƸƸĸ�ŏŵƸƸŬ �ŹƸƸťŐ�ĆĔƸƸŭĖ �źİƸƸġŤē �ūĔňĴƸƸĸ�ģǙƸƸŐ�ěēĳĔƸƸżĬ�ĘƸƸżėŉŤē �įİƸƸĩŻ
�ŢƸƸĝĩŀ�ĘƸƸżėŉŤē�ŒƸƸŅŻ�ĔƸƸũŠ��ǘ�ŧĉ�ěĔƸƸŬŵŨĴŲťŤ�ĚƸƸĸĔĹĨ�ūĔňĴƸƸĹŤē�ĔƸƸŻǙĬ�ĞƸƸŬĔŠ�ĔƸƸŨ�ēıčŴ�ȕųƸƸũĥĨŴ
�źİƸƸġŤē�ūĔňĴƸƸĸ�ĚƸƸĤēĴĨ�ŹƸƸŤč�ĆĔƸƸĹŭŤē�ŪƸƸōőŨ�ŒƸƸŅĭĜŴ��ĳĔƸƸėĝŐǘē�ŮƸƸżŐ�ŽƸƸŘ�ĚƸƸŀĔĭŤē�ŢƸƸĜǙżŅřĜŴ�ĚƸƸŨĔőŤē
�Ŵĉ�ŽƸƸŬŵŨĴŲŤē�ģǙƸƸőŤē�Ŵĉ�ŽƸƸĐĔżũżšŤē�ģǙƸƸőŤē�ŦƸƸġŨ�ȕĔƸƸűİőĖ�Ŵĉ�ĚƸƸĨēĴĥŤē�ŦƸƸėŜ�ĔƸƸżŘĔńč�ĔƸƸĤǙŐ�ŮƸƸżŝťĝŻ�ĔƸƸũŠ

�źİƸƸġŤē�ūĔňĴƸƸĸ�ģǙƸƸőŤ�ĚŨİĭĝƸƸĹũŤē�ěēĆēĴƸƸĤǞē�ŮƸƸũŅĝĜŴ��ŽŐĔőƸƸļǞē�ģǙƸƸőŤē

ŽĨēĴĥŤē�ģǙőŤē�Ɣ
ŧĳŵŤē�ţĔŁđĝĸē���ŧĳŵŤē�ĚŤēĵč

�ĔƸƸŭűŴ�ȕŒƸƸĸēŵŤē�ŽƸƸőńŵũŤē�ţĔŁđĝƸƸĸǘē�Ŵĉ�źİƸƸġŤē�ĆĔŝėĝƸƸĸē�ĚƸƸĨēĴĤ�ŪƸƸĸĔĖ�ĆēĴƸƸĤǞē�ēĲƸƸű�ŹƸƸŤč�ĳĔƸƸĽŻƿ�İƸƸŜ
�ŧİĭĝƸƸĹŻƿ�ĔƸƸŨ�ęįĔƸƸŐŴ��ŧĳŵƸƸŤĔĖ�ĚƸƸŉżĩũŤē�ĚũżťƸƸĹŤē�ĚĥƸƸĹŬǜē�ŮƸƸŨ�ĴƸƸżŕŀ�ľƸƸŨĔű�ŒƸƸŨ�ŧĳŵƸƸŤē�ħēĴƸƸĥŤē�ŦƸƸŻĶŻ

�ęĴƸƸżŕŁŤē�ŧēĳŴǜē�ţĔŁđĝƸƸĸē�ŽƸƸŘ�ěĔƸƸĨēĴĥŤē�ŮƸƸŨ�ŏŵƸƸŭŤē�ēĲƸƸű

źİġŤē�ţĔŁđĝĸē����ųťũŠĊĖ�źİġŤē�ĚŤēĵč
�ţĔŁđĝƸƸĸē�ěēĆēĴƸƸĤč�ŪƸƸōőŨ�ŦƸƸŻĶĜŴ��źİƸƸġŤē�ĚĥƸƸĹŬĉ�ŒƸƸżũĤ�ĚƸƸŤēĵǞ�ŧİĭĝƸƸĹŻƿ�ĆēĴƸƸĤč�ŵƸƸű�źİƸƸġŤē�ţĔŁđĝƸƸĸē
�ŽƸƸŘ�ĔƸƸũĖ�ȕİƸƸťĥŤē�ņƸƸőĖŴ�ĚƸƸżŭűİŤē�ĚĥƸƸĹŬǜēŴ�ěēŵƸƸŭŝŤēŴ�ěĔƸƸŁżŁřŤē���źİƸƸġŤē�ĚĥƸƸĹŬĉ�ŒƸƸżũĤ�źİƸƸġŤē
�ŒƸƸŨ�źİƸƸġŤē�ţĔŁđĝƸƸĸē�ĆēĴƸƸĤč�ĚƸƸŤĔĨ�ŽƸƸŘŴ��ŊżƸƸĹėŤē�źİƸƸġŤē�ţĔŁđĝƸƸĸē�ĆēĴƸƸĤč��ĚƸƸŤĔŲŤēŴ�ĚƸƸũťĩŤē�ŢƸƸŤı
�ĚƸƸũťĩŤē�ĆĔŝėĝƸƸĸē�ŪƸƸĝŻ�İƸƸŜŴ��ĴƸƸŲōũŤē�ŮżƸƸĹĩĜŴ�ĆĔƸƸŭėŤē�ęįĔƸƸŐǞ�ĔũżťƸƸĸ�źİƸƸġŤē�İƸƸťĤ�şĴƸƸĝŻ�ȕİƸƸťĥŤē�ĆĔŝėĝƸƸĸē

�ųƸƸũĥĨŴ�ŧĳŵƸƸŤē�ŒƸƸŜŵŨ�ŹƸƸťŐ�ĆĔƸƸŭĖ� ƻĔƸƸŅŻĉ

ěĔŬŵŨĴŲŤĔĖ�ģǙőŤē�Ɣ
�ŏŵŭŤē�ēĲƸƸű�ŧİĭĝƸƸĹŻ�ĔƸƸŨ�ĔƸƸėŤĔŔŴ�²�ĘƸƸĹŬĉ�ěĔƸƸŬŵŨĴŲŤē�ĘƸƸĥĨ�ģǙƸƸőĖ�ųĝżũƸƸĹĜ�ĔƸƸũĖĳ�²�ŽƸƸŬŵŨĴŲŤē�ģǙƸƸőŤē
�ĚżŬĔňĴƸƸĹŤē�ŃēĴƸƸŨǜē�ŹƸƸŤč�ĔƸƸŬĔżĨĉ�ĆĔƸƸėňǜē�ĴżƸƸĽŻŴ��ěĔƸƸŬŵŨĴŲŤē�ůĔƸƸĥĜ�ĚƸƸĸĔĹĩŤē�źİƸƸġŤē�ěĔŬĔňĴƸƸĸ�ģǙƸƸőŤ
�ěǙėŝĝƸƸĹũŤ �ĚƸƸżĖĔĥŻǞēŴ �ER �ŮżĤŴĴĝƸƸĸǝŤ �ŽƸƸĖĔĥŻč �ŮżĤŴĴĝƸƸĸǜē �ūŵƸƸŨĴű �ěǙėŝĝƸƸĹũŤ �ĚƸƸżĖĔĥŻǞē

PR�ūŴĴĝƸƸĹĤŴĴėťŤ�ŽƸƸĖĔĥŻč�ūŴĴĝƸƸĹĤŴĴėŤē�ūŵƸƸŨĴű
�ŦƸƸżťŝĝŤ�ŶĴƸƸĬĉ�ěĔƸƸĤǙŐ�ĔƸƸŅŻĉ�ŢƸƸŤĲŠŴ�ĔƸƸűİőĖ�Ŵĉ�ĚƸƸĨēĴĥŤē�ŦƸƸėŜ�ŽƸƸŬŵŨĴŲŤē�ģǙƸƸőŤē�ŧēİĭĝƸƸĸē�ŮƸƸšũŻŴ
�Ŵĉ�ŽƸƸŬŵŨĴŲŤē�ģǙƸƸőŤē�ųƸƸŁťŝŻ�İƸƸŝŘ�ȕŦƸƸőřŤĔĖ�ūĔňĴƸƸĹŤē�ĴƸƸĽĝŬē�ıč��ūĔňĴƸƸĹŤĔĖ�ĚƸƸĖĔŀǞē�ęįŴĔƸƸőŨ�ĿĴƸƸŘ

�ųƸƸżťŐ�ĴŉżƸƸĹŻ
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ŽĐĔżũżšŤē�ģǙőŤē�Ɣ
�ēĴƸƸżėŠ�ēĴƸƸŉĬ�ųƸƸĤēŵĜ�ĚƸƸŅŻĴũŤē�ĞƸƸŬĔŠ�ēıč��ūĔňĴƸƸĹŤē�ĔƸƸŻǙĬ�ĴƸƸŨİżŤ�ĚƸƸŻŴįǜē�ŽƸƸĐĔżũżšŤē�ģǙƸƸőŤē�ŧİĭĝƸƸĹŻ
�ģǙƸƸőŤĔĖ�ĘƸƸżėŉŤē�ŽƸƸŀŵŻ�İƸƸŝŘ�ȕŪƸƸĹĥŤĔĖ�ŶĴƸƸĬĉ�ĆēĶƸƸĤĉ�ŽƸƸŘ�ůĳĔƸƸĽĝŬē�Ŵĉ�ūĔňĴƸƸĹŤē�ŃĴƸƸŨ�ęįŴĔƸƸőũŤ
�İŐĔƸƸĹũŤē�ŽƸƸĐĔżũżšŤē�ģǙƸƸőŤĔĖ�ŗĴƸƸőŻŴ��ūĔňĴƸƸĹŤē�ŃĴƸƸũĖ�ĚƸƸĖĔŀǞē�ĳēĴƸƸšĜ�ĚƸƸŀĴŘ�ŦƸƸżťŝĝŤ�ŽƸƸĐĔżũżšŤē
�ŮƸƸŠĔŨĉ�ŽƸƸŘ�ŦƸƸőřŤĔĖ�ĴƸƸĽĝŬē�ūĔňĴƸƸĹĖ�ěĔƸƸĖĔŁũŤē�ĆĔƸƸĹŭŤē�ŒƸƸŨ�ĔƸƸŅŻĉ�ŽƸƸĐĔżũżšŤē�ģǙƸƸőŤē�ŧēİĭĝƸƸĸē�ŪƸƸĝŻ
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Hereditary Breast Cancer 

What is Beast Cancer?
A malignant (cancerous) tumor that starts on the cells of the breast.

Is breast cancer hereditary?
Breast cancer is not usually hereditary, and most of the time happens as a sporadic 
case in the family, About 5–10% of breast cancers are hereditary. The most common 
hereditary cause of breast cancer is mutations in the BRCA1 or BRCA2 genes.

How do I know if the breast cancer in my family is hereditary?

ƥ� S��� ½vÈ��®È� �vÃ� Ã�Û�Àv¨� ïÀÃÈư���À��� À�¨vÈ�Û�Ã� ƪ­³È��ÀƜ� �vÈ��ÀƜ� Ã�ÃÈ�ÀÃƜ� �À³È��ÀÃƜ�
children) with cancer.
• The patient has a family member who has been diagnosed with cancer at a young 
age (<50 years old)
• If a male in the family was diagnosed with breast cancer.
• Several different types of cancer in the same person
• Many relatives on one side of your family have had the same type of cancer.
• One or more family members have already had genetic testing that found a mutation.

How do people inherit breast cancer?

The human body is composed of trillions of cells. They provide structure for the 
body, take in nutrients from food, convert those nutrients into energy, and carry out 
specialized functions. Cells also contain the body’s hereditary material and can make 
copies of themselves.

Cells have many parts, each with a different function. Some of these parts, called 
organelles, are specialized structures that perform certain 

tasks within the cell. The nucleus serves as the cell’s command center, sending 
directions to the cell to grow, mature, divide, or die. It also houses DNA (deoxyribonucleic 
acid), which is the cell’s hereditary material. DNA has small sections called the genes.
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What is the gene?
A gene is the basic physical and functional unit of heredity. Genes are made up of DNA. 
Some genes act as instructions to make molecules called proteins. However, many 
genes do not code for proteins. It is estimated that humans have between 20,000 and 
25,000 genes.
Every person has two copies of each gene, one inherited from each parent. Most 
genes are the same in all people, but a small number of genes (less than 1 percent of 
the total) are slightly different between people.

What is a mutation?
The mutation is a change in the structure of a gene that stops the gene from working, 
resulting in a variant form that may be transmitted to subsequent generations causing 
diseases sometimes.

How do genetic changes lead to cancer?
Genetic mutations can change how proteins function. Some types of genetic 
mutations change proteins in ways that cause healthy cells to become cancerous. 
Genetic mutations can change how proteins and cells function. This infographic 
outlines how proteins are made from genes and explain certain types of genetic 
mutations that are found in cancer.

Is breast cancer always inherited?
No, breast cancer is sporadic in 90% of the
cases. Most cancers are related to environmental,
 lifestyle, or behavioral exposures. The term
 «environmental”, refers to everything outside
 the body that interacts with humans.
 Only in 5- 10% of the times breast
 cancer happens due to genetic
 mutations in one of the genes
 related to breast cancer.
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What are the environmental factors that cause breast cancer?

• Being female   • Sterss
• Exposure to radiation  • Persistent organic pollutants
• Obesity    • No Physical Activity
• Smoking   • Alcohol
• No Breastfeeding.  • Having never been pregnant.
• Late age at Menopause  • Postmenopausal hormone therapy. 
• Increased consumption of red meat and processed meat
• Decreased consumption of fruits and vegetables
• Decreased consumption of calcium and vitamin D.
• Beginning your period at a younger age
• Taking oral Contraceptives for a long period of time.
ƥ�(vÛ�®��â³ËÀ�ïÀÃÈ����¨��vÈ�v®�³¨��À�v��ƛ

What are the genes associated with increased risk of breast cancer?

There is more than one gene associated with breast cancer for example
 (BRCA1, BRCA2 PALB2, PTEN, and TP53).
A blood genetic test will show if you have any mutation in any of these genes.

 Up to 50 % 
12-30�Ȓ�

BRCA1 & BRCA2 ADDITIONAL GENES
IN BRCAPLUS &
BREAST NEXT

20�Ȓ�
UNKNOWN
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What is the chance that a female with a change in BRCA gene will develop 
breast cancer?

Pathogenic mutations in the BRCA genes increase the risk of breast cancer.

1- Females with BRCA1 mutations have 87% risk of developing breast cancer
in her lifetime.
2- Females with BRCA2 mutations have 84% of developing breast cancer
 in her life time.
3- If a female was negative for any mutation in any of the genes associated
with breast cancer then her risk is just like the population risk.

Is there any test that I can do to know if I am at risk of breast cancer?

If you have a strong family history of breast cancer or other cancers, your doctor may 
À��³­­�®��v��¨³³��È�ÃÈ�È³���¨½����®È��â�Ã½���ï��­ËÈvÈ�³®Ã��®��L�����®�Ã�³À�³È��À�
genes that are being passed through your family.
Consider asking your doctor for a referral to a genetic counselor, who can review your 
�v­�¨â� ��v¨È�� ��ÃÈ³Àâƛ� �� ��®�È��� �³Ë®Ã�¨³À� �v®� v¨Ã³� ��Ã�ËÃÃ� È��� ��®�ïÈÃƜ� À�Ã§Ã� v®��
limitations of genetic testing to assist you with shared decision-making.

`�vÈ����®³�­ËÈvÈ�³®�ÜvÃ����®È�ï����®��L�����®�ÃƢ
1- There is a genetic chance that was not detected at this time.
2- The change could be in another gene that was not picked up at this time.

If I am affected with hereditary breast cancer
does this mean that my children will
also inherit this?

There is a 50% chance that you

will pass this gene to your

children.
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What is the pattern of inheritance in breast cancer?
Breast cancer is inherited in an autosomal dominant pattern.

Unaffected
parent

Unaffected
child

Unaffected
child

Affected
parent

Affected
child

Affected
child
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How can we reduce the risk of breast cancer?

1- Ask your doctor about breast cancer screening.
2- Avoid smoking or being a passive smoker.
3- Exercise most days of the week
4- Maintain a healthy weight.
5- Choose a healthy diet
6- Schedule an appointment with your family doctor if you have any breast
pain of any skin changes.
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What are the symptoms of breast cancer?

Signs and symptoms of breast cancer may include:

• A breast lump or thickening that feels different from the surrounding tissue.
• Change in the size, shape or appearance of a breast.
• Changes to the skin over the breast, such as dimpling.
• A newly inverted nipple.
ƥ�I��¨�®�Ɯ�Ã�v¨�®�Ɯ��ÀËÃÈ�®��³À�ðv§�®��³��È���½��­�®È���vÀ�v�³��Ã§�®�ÃËÀÀ³Ë®��®��È���
nipple (areola) or breast skin.
• Redness or pitting of the skin over your breast, like the skin of an orange.

How is breast cancer diagnosed?

• Breast exam. Your doctor will check both of your breasts and lymph nodes in your 
armpit, feeling for any lumps or other abnormalities.

• Mammogram. A mammogram is an X-ray of the breast. Mammograms are commonly 
used to screen for breast cancer. If an abnormality is detected on a screening 
mammogram, your doctor may recommend a diagnostic mammogram to further 
evaluate that abnormality.

• Breast ultrasound. Ultrasound uses sound waves to produce images of structures 
deep within the body. Ultrasound may be used to determine whether a new breast 
¨Ë­½��Ã�v�Ã³¨���­vÃÃ�³À�v�ðË��ưï¨¨����âÃÈƛ

• Removing a sample of breast cells for testing (biopsy). A biopsy is the only 
��ï®�È�Û��Üvâ�È³�­v§��v���v�®³Ã�Ã�³���À�vÃÈ��v®��Àƛ��ËÀ�®��v���³½ÃâƜ�â³ËÀ��³�È³À�ËÃ�Ã�
a specialized needle device guided by X-ray or another imaging test to extract a core 
of tissue from the suspicious area. Often, a small metal marker is left at the site within 
â³ËÀ��À�vÃÈ�Ã³�È���vÀ�v��v®�����vÃ�¨â����®È�ï���³®��ËÈËÀ���­v��®��È�ÃÈÃƛ
Biopsy samples are sent to a laboratory for analysis where experts determine whether 
the cells are cancerous. A biopsy sample is also analyzed to determine the type of cells 
involved in the breast cancer, the aggressiveness (grade) of the cancer, and whether 
È����v®��À���¨¨Ã��vÛ���³À­³®��À���½È³ÀÃ�³À�³È��À�À���½È³ÀÃ�È�vÈ�­vâ��®ðË�®���â³ËÀ�
treatment options.
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• Breast magnetic resonance imaging (MRI). An MRI machine uses a magnet and 
radio waves to create pictures of the interior of your breast. Before a breast MRI, you 
receive an injection of dye. Unlike other types of imaging tests, an MRI doesn›t use 
radiation to create the images.

How can we know the stage of breast cancer in the patient?

• Blood tests, such as a complete blood count
• Mammogram of the other breast to look for signs of cancer
• Breast MRI
• Bone scan
• Computerized tomography (CT) scan
• Positron emission tomography (PET) scan

Not all women will need all of these tests and procedures. Your doctor selects the 
v½½À³½À�vÈ��È�ÃÈÃ��vÃ���³®�â³ËÀ�Ã½���ï����À�Ë­ÃÈv®��Ã�v®��Èv§�®���®È³�v��³Ë®È�®�Ü�
symptoms you may be experiencing.

Breast cancer stages range from 0 to IV with 0 indicating cancer that is noninvasive or 
contained within the milk ducts. Stage IV breast cancer, also called metastatic breast 
cancer, indicates cancer that has spread to other areas of the body.
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Treatments

Your doctor determines your breast cancer treatment options based on your type of 
breast cancer, its stage and grade, size, and whether the cancer cells are sensitive to 
hormones. Your doctor also considers your overall health and your own preferences.

Most women undergo surgery for breast cancer and many also receive additional 
treatment after surgery, such as chemotherapy, hormone therapy or radiation. 
Chemotherapy might also be used before surgery in certain situations.

1- Breast cancer surgery

Removing the breast cancer (lumpectomy). During a lumpectomy, which may be 
referred to as breast-conserving surgery or wide local excision, the surgeon removes 
the tumor and a small margin of surrounding healthy tissue.

Removing the entire breast (mastectomy). A mastectomy is an operation to 
remove all of your breast tissue. Most mastectomy procedures remove all of the 
breast tissue — the lobules, ducts, fatty tissue and some skin, including the nipple and 
areola (total or simple mastectomy).

2- Radiation therapy

Radiation therapy uses high-powered beams of energy, such as X-rays and protons, 
to kill cancer cells. Radiation therapy is typically done using a large machine that aims 
the energy beams at your body (external beam radiation). But radiation can also be 
done by placing radioactive material inside your body (brachytherapy).
External beam radiation of the whole breast is commonly used after a lumpectomy. 
Breast brachytherapy may be an option after a lumpectomy if you have a low risk of 
cancer recurrence.
Doctors may also recommend radiation therapy to the chest wall after a mastectomy 
for larger breast cancers or cancers that have spread to the lymph nodes.
Breast cancer radiation can last from three days to six weeks, depending on the 
treatment. A doctor who uses radiation to treat cancer (radiation oncologist) 
determines which treatment is best for you based on your situation, your cancer type 
and the location of your tumor.
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Side effects of radiation therapy include fatigue and a red, sunburn-like rash where 
È���Àv��vÈ�³®� �Ã�v�­��ƛ��À�vÃÈ� È�ÃÃË��­vâ�v¨Ã³�v½½�vÀ�ÃÜ³¨¨�®�³À�­³À��ïÀ­ƛ�LvÀ�¨âƜ�
more-serious problems may occur, such as damage to the heart or lungs or, very 
rarely, second cancers in the treated area.

3- Chemotherapy

Chemotherapy uses drugs to destroy fast-growing cells, such as cancer cells. If your 
cancer has a high risk of returning or spreading to another part of your body, your 
doctor may recommend chemotherapy after surgery to decrease the chance that the 
cancer will recur.
Chemotherapy is sometimes given before surgery in women with larger breast tumors. 
The goal is to shrink a tumor to a size that makes it easier to remove with surgery.
Chemotherapy is also used in women whose cancer has already spread to other parts 
of the body. Chemotherapy may be recommended to try to control the cancer and 
decrease any symptoms the cancer is causing.
Chemotherapy side effects depend on the drugs you receive. Common side effects 
include hair loss, nausea, vomiting, fatigue and an increased risk of developing 
an infection. Rare side effects can include premature menopause, infertility (if 
premenopausal), damage to the heart and kidneys, nerve damage, and, very rarely, 
blood cell cancer.

4- Hormone therapy

Hormone therapy — perhaps more properly termed hormone-blocking therapy — is 
used to treat breast cancers that are sensitive to hormones. Doctors refer to these 
cancers as estrogen receptor positive (ER positive) and progesterone receptor 
positive (PR positive) cancers.
Hormone therapy can be used before or after surgery or other treatments to decrease 
the chance of your cancer returning. If the cancer has already spread, hormone 
therapy may shrink and control it.
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Treatments that can be used in hormone therapy include:
• Medications that block hormones from attaching to cancer cells (selective 
estrogen receptor modulators)
• Medications that stop the body from making estrogen after menopause 
(aromatase inhibitors)
• Surgery or medications to stop hormone production in the ovaries
(³À­³®��È��Àv½â�Ã���������ÈÃ���½�®��³®�â³ËÀ�Ã½���ï��ÈÀ�vÈ­�®ÈƜ��ËÈ�­vâ��®�¨Ë���
�³È�ðvÃ��ÃƜ�®���È�ÃÜ�vÈÃ�v®��Ûv��®v¨��Àâ®�ÃÃƛ�9³À��Ã�À�³ËÃ�Ã���������ÈÃ��®�¨Ë���v�
risk of bone thinning and blood clots.

5- Targeted therapy drugs

SvÀ��È��� �ÀË�� ÈÀ�vÈ­�®ÈÃ� vÈÈv�§� Ã½���ï�� v�®³À­v¨�È��Ã�Ü�È��®� �v®��À� ��¨¨Ãƛ� �Ã� v®�
example, several targeted therapy drugs focus on a protein that some breast cancer 
cells overproduce called human epidermal growth factor receptor 2 (HER2). The 
protein helps breast cancer cells grow and survive. By targeting cells that make too 
much HER2, the drugs can damage cancer cells while sparing healthy cells.
Targeted therapy drugs that focus on other abnormalities within cancer cells are 
available. And targeted therapy is an active area of cancer research.
f³ËÀ� �v®��À� ��¨¨Ã� ­vâ� ��� È�ÃÈ��� È³� Ã��� Ü��È��À� â³Ë�­���È� ��®�ïÈ� �À³­� ÈvÀ��È���
therapy drugs. Some medications are used after surgery to reduce the risk that the 
cancer will return. Others are used in cases of advanced breast cancer to slow the 
growth of the tumor.
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