MEDICAL IMAGING

in Young Women

Breast cancer is the most common cancer in women
affecting approximately 1 in 8 individuals worldwide in
2021;" it is also the third most common cause of death from
cancer in women.?

Breast cancer screening programs recommend yearly
screening of women starting at 40 years of age unless they
are considered higher-than-average risk.® Indeed, research
studies have shown that screening women starting from
40 years of age with yearly mammograms improves breast
cancer survival through early detection and treatment with a
resultant decrease in mortality rate of over 40%.*

Breast cancer screening in women younger than 40
years of age has so far focussed only on those who have a
genetic predisposition, either through carrying the breast
cancer genes or due to a strong family history. However, as in
women over the age of 40 years, the overwhelming majority
of breast cancers in younger women occur in individuals who
have no breast cancer gene mutations (90-95%)° or without a
first-degree relative with breast cancer (89%).6

Consequently, breast cancer in younger women is mostly
detected solely through clinical findings, which results in late
diagnosis and poor treatment outcome. In addition, younger
women tend to have more aggressive breast cancers
including triple negative cancers and human epidermal
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growth factor receptor 2 (HER2)-rich tumours. Triple negative
cancers are those cancers that test negative for oestrogen,
progesterone and Human Epidermal Growth Factor 2 (HER2)
receptors on immune histochemical testing.

Historically, triple negative and HER2-positive cancers
have been considered more aggressive than oestrogen
receptor negative (luminal) cancers. However, luminal
cancers are more common than triple negative and HER2-
positive breast cancers in young women. In addition, studies
comparing breast cancer survival rates over the past four
decades have shown that younger women with luminal
cancers fare worse that those with triple negative or HER2-
positive cancers.” This is likely due to developments in breast
cancer therapy, particularly adjuvant chemotherapy that have
been less successful for luminal cancers. 8

IMPACT OF PATIENT AGE AND TUMOUR SUBTYPE
ON BREAST CANCER PROGNOSIS
Age strongly influences the likelihood of survival. The
younger the age at the time of diagnosis the worse
the prognosis.

The more aggressive tumour types, such as triple
negative breast cancers, are more common in women <40
years old (24.9%) compared to older women (14.6%).

Figure 1: Triple negative breast cancer vs fibroadenoma - US. a. Colour Doppler US image of a triple negative breast cancer showing a rounded
well-defined hypoechoic nodule (arrow) and no appreciable internal vascularity. b. US image of a fibroadenoma showing a well-defined hypoechoic
lesion (arrows) with oval shape and horizontal orientation. A central echogenic line is seen in b that is more indicative of a fibroadenoma. Dorsal
enhancement, a.k.a. through transmission, is seen in both a and b (arrowheads). ¢. US image showing an ill-defined nodule (arrows) in the left breast
that was confirmed to be invasive ductal carcinoma on US-guided biopsy (Case c courtesy of Dr Roberto Schubert, Radiopaedia.org, rID: 15840).
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Figure 2: Triple negative breast cancer - mammogram. Left
mediolateral oblique mammogram showing the same nodule (arrow)
asin 1ain the superior portion of the left breast; this lesion exhibits
smooth margins.

IMAGING FINDINGS IN TRIPLE NEGATIVE CANCERS
Ultrasound (US) findings in triple negative cancer may closely
mimic those of a fibroadenoma. A subtle feature such as a
more rounded appearance may be the only distinguishing
US finding that would prompt further investigation (Fig

1a). Fibroadenomas tend to have a more oval shape and a
horizontal orientation (Fig 1b). Due to the similar features

of both lesions, core biopsy confirmation is required to
guide further management. While US is a very valuable tool
for the detection of and characterisation of breast nodules
particularly in women <30 years of age, subtle features such
as described above should prompt further imaging and
biopsy. In contrast, ill-defined lesion margins are strongly
suggestive of malignant disease (Fig 1c).

Figure 3: Triple negative breast cancer - MRI. a. T2-weighted image showing a
lesion in the left breast (arrow) with signal that is higher than that of adjacent pectoralis
muscle. b. Contrast-enhanced fat-suppressed breast T1-weighted image shows the
lesion (arrow) with rim enhancement (arrow), which helps differentiate it from a benign
lesion such as a fibroadenoma. €. The same nodule (arrows) exhibits high signal on the
diffusion-weighted image (I) and low signal on the ADC map (ll) indicating diffusion
restriction. (Case courtesy of Dr Ahmed Abdelrahman, Radiopaedia.org, rID: 78448)

Mammograms characteristically show malignant lesions as
having irregular lesion margins, but these are often absent in
triple negative cancers (Fig 2a). Mammograms are less useful in
younger women due to a higher proportion of triple negative
cancers in this age group and because these women are more
likely to have dense breasts.

Magnetic Resonance Imaging (MRI) has the highest
sensitivity for detection of breast cancer in young women,
with malignant lesions tending to show higher T2 signal
due to more abundant cytoplasm, oedematous stroma, and
necrosis (Fig 3a). Ring enhancement on contrast-enhanced T1-
weighted images (Fig 3b) and diffusion restriction on Diffusion-
Weighted Imaging (DWI) (Fig 3c) are both strong indicators of
malignant disease.

Due their rapid growth, triple negative breast cancers
are known to present as interval cancers on mammographic
screening. Interval cancers are those cancers that grow
so rapidly that they may present as sizeable tumours on
a mammogram, even though no lesion was present on a
previous mammogram performed 12 months earlier or less.

HER2-ENRICHED (HER2-POSTIVE) TUMOURS
HER2-positive tumours comprise 25% of all breast cancers
in women <40 years of age.'” HER2-rich cancers have a
higher proliferative index, are more aggressive and are
more likely to present with multifocal or multicentric disease
and metastases."

HER2-positive tumours are more aggressive when
they are hormone-receptor (oestrogen/progesterone-
receptor) negative.'?

HER2-positive tumours are more likely to be associated with
ductal carcinoma in situ (DCIS) and hence frequently present
with microcalcifications. Digital breast tomosynthesis (or 3D
mammography) is useful in assessing the extent of multifocal/
multicentric disease in HER2-positive tumours by detecting
foci of microcalcification (Figure 4). MRI helps further in
establishing the extent of HER2-positive cancers.

Accurate mapping of these tumours is crucial to monitoring
the effects of therapy particularly because HER2-positive




Figure 4: Mammogram showing multiple clusters of
microcalcifications; these are related to DCIS that is more common in
HER2-postive cancers.

tumours tend to respond well to cytotoxic and monoclonal
antibody therapy.'®

DE NOVO STAGE IV DISEASE AND TUMOUR
RECURRENCE RATE

Women <40 years of age are four times more likely to be
diagnosed with distant stage breast cancer than those

aged 40-69 years' due to lack of screening resulting in

late diagnosis. This observation is further supported by the
increased incidence of de novo stage IV disease over the past
four decades in women under 40 years of age;'™ this is likely
due to both the aggressiveness of the tumour types seen

in this age group and the lack of screening. A full imaging

evaluation of all potential sites for extramammary metastatic
disease is crucial in this age group.

Regardless of tumour subtype, women <40 years of age
have a higher tumour recurrence rate after surgical treatment
and a higher mortality rate than older women.

CONCLUSION
Current breast cancer screening programs do not adequately
address women younger than forty years of age. While some
attention is given to those younger women who are breast
cancer gene positive and to those who have a strong family
history, none is paid to the remaining women who account for
the majority of breast cancer cases in this age group.
It is important to understand the biological characteristics
and imaging appearances of early breast cancer in
younger women.
The higher incidence of triple negative and HER2-positive
breast cancers in this age group leads to poorer outcomes.
In addition, younger women with cancers considered to be
less aggressive (such as luminal cancer) have shown less
improvement in mortality rate that the more aggressive breast
cancers in younger women over the past four decades.
Subtle findings on US may raise the level of suspicion
and change management. Patients with an assumed
benign lesion on US may not return for follow-up for years,
potentially resulting in a late-stage cancer diagnosis. Advances
in chemotherapy do not overcome the disadvantages
of a late-stage diagnosis."” Thus, any subtle, atypical
findings on US should be aggressively investigated with
supplementary imaging (mammography and MRI) and/or
imaging-guided biopsy.
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