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Imaging Modalities Used to Detect
Breast Cancer




~ Objectives

Understand how diagnostic imaging can help screen for
cancer

Explain which imaging modalities are used in the process
of diagnosis

|dentify where breast cancer is formed

_Discuss the benefits of early cancer detection

Know each component of the breast

Determine the sequence of imaging used for the breast



What is Breast Cancer?

® Breast cancer occurs when cells grow abnormally and

divide quickly to accumulate, forming a lump or a

etastasize, spreading to




Mammography

The Different Modalities
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e In order to detect breast cancer, ety ——— o
most women over the age of 40 are . s
recommended to undergo annual o b

imaging; with more frequent

imaging for high-risk patients.

Breast Ultrasound
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e The most common imaging

modality is called a mammogram,
which captures a picture of the
breast in its entirety. In addition to
a mammogram, ultrasound,
magnetic resonance imaging (MRI),

computed tomography (CT) are all

very common modalities that can

be used to detect early onset of
breast cancer.
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Breast Anatomy

e The breast consists of lobes,
lobules, bulbs, areola, nipple,
adipose, and lymph nodes.

CHEST WALL

LOBULES

LOBE

e The breast contains around 20-30
axillary lymph nodes which can
often be used as a sign of cancer
when they become enlarged or
dense.
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e The terminating duct is a
common spot for breast cancer
that can be seen on imaging.

“BREAST CANCER ANATOMY and HOW BREAST CANCER STARTS.” National
Breast Cancer Foundation, 2024, nbcf.org.au/about-breast-
cancer/diagnosis/breast-cancer-anatomy/.

e The nipple is used in most
imaging for alignment and
positioning due to its central
location.




Mammography

The mammogram uses low energy x-rays
to penetrate the breast tissue to detect
calcifications, masses, cysts, and mammary
lymph nodes where cancer cells can hide.

Mammography is the most common, and
well known modality used for breast
imaging, which is encouraged in women at
the age of forty. The breasts are
compressed for about 20-30 seconds in
order to spread and flatten the tissue to get
a clear view and reduce the amount of
radiation needed to make an image.

These images are important because they
are “capable of detecting breast cancer cells
up to three years before it can be physically
felt” (CDC, p.6).
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Breast Ultrasound L, e
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Ultrasound works hand in hand with
mammography to image and screen the breast for
cancerous masses. After a mammogram is
performed, if the radiologist detects any suspicious i —
spots on the image, they will send the patient to >

) ~ muscle layer
undergo an ultrasound right away. The S ———
sonographer uses a small hand-held probe which '
“directs high-frequency sound waves at the
internal body structures being examined. The
reflected sounds, or echoes, are recorded to create

an image that can be seen on a monitor”. (Better
Health Channel, p.1).

Ultrasound is able to detect a lump found by the
radiologist and determine if the lump is fluid filled
or if it has a solid density. Typically if it is a fluid
filled cyst this means it is most likely not
cancerous, and the patient is negative.




Breast MRI

° Ma%netic resonance imaging
(MRI) is a technique used to form
pictures of the anatomy and
Ehysiological processes of the

ody. This non-invasive procedure
does not use ionizing radiation and
takes approximately 30-60 minutes
when imaging the breast.

Womens imaging. Health Imaging. (n.d.)
https://healthimaging.com/topics/medical-imaging/womens-imaging

e The procedure uses a strong
magnetic field to detect breast
cancer by taking pictures of the
inside of the breast and is the best
option for women with significant
genetic risk factors. Patients are
injected with a dye called
gadolinium through a vein to aid
the radiologist in identifying the
mass.

Novellino, W. (2023, July 26). Breast MRI for Cancer Risk: Benefits &
types of screenings. MagView. https://magview.com/blog/breast-mri-
high-risk-patients/



Breast MRI Continued...

e Breast MRIs are completed in tandem with - ( e
mammograms and most often after a biopsy shows [ \k
cancer. The image will show the extent of the cancer, if AT
the second breast has an issue, or if there is a possible i i. ——d d
leak or tear of a breast implant. “Studies show that .

breast MRI is better than the other imaging methods
in identifying residual tumors” (Iacob et al, n.d.).

e “MRI is much more sensitive than mammography. It
can find invasive breast cancers sooner than
mammograms, and it can rule out abnormalities that
appear suspicious on a mammogram. Unfortunately,
MRI is much too expensive for routine screening"
(Breast Cancer Org, 2018).




Breast CT

Often a doctor may order a breast CT if the
patient is claustrophobic and cannot undergo
MRI imaging, allergic to gadolinium dye, has
compromised renal function, or has a metal
implant.

CT Scan

e During the outpatient breast CT scan, the patient
lies face down on a table while the CT scanner
rotates around the breast. The CT scan is
different from an x-ray because it creates a series
of clearer images taken from different angles.

e The scan can show the radiologist the location of
the tumor and the size and whether the cancer
has spread to other parts of the body including
the chest wall. This helps to determine whether a
mastectomy may be an effective treatment
option.

Advanced inflammatory cancer of the right
breast invading into the chest wall




Why get Breast
Imaging done?

e  The advantage of using these
modalities is to detect masses and
tumors, reduce the risk of having to
undergo chemotherapy, and allows
women to know the health of their
breasts.

e  These relatively non-invasive
procedures can also show metastasis
and help medical providers
determine the best course of
treatment.

e  Checking for breast cancer prior to
experiencing signs and symptoms of
the disease may mean life or death.
Although screenings can’t prevent
breast cancer, it can help to detect
cancer early, when it is easier to
treat.
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FACTS AND STATS

Breast Cancer Awareness Month

For women in the ",

Breast cancer U.S., breast cancer ..
is the most death rates are
common higher than those for
- any other cancer,
cancer in 4
besides lung cancer.
pregnant and 4
postpartum As of January 2018, there are more than

womenand

occurs most
often between

ages 32-38.

3.1 Million

women with a history of breast cancer in the
U.S. This includes women currently being
treated and women who have finished
treatment.

A woman's risk of breast cancer
nearly doubles X 2 if she has
a first-degree relative (mother,
sister, daughter) who has been
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Are you more likely to get breast cancer it a  diagnosed with breast cancer.
family member was diagnosed?

Breast cancer awareness. UNCAS Health District. (2023, November 20).
https://uncashd.org/breast-cancer-awareness/



Risks to Breast Imaging

® The most common risk is if the imaging results
are a false-positive. This occurs when the test
results come back positive but the results are
actually negative.

® For example, a breast MRI is very sensitive,
detecting even the smallest cancerous changes,
but may pick up other changes in the breast that
are not cancerous, producing a false-positive
result.

® Radiation caused by imaging
o Mammogram: 3.0 - 5.0 mGy
o Breast CT: 4.0 - 12.4 mGy




Breast Cancer in Men?

e Although it is rare, men can also get breast cancer, with
the most common being invasive ductal carcinoma.

e “About 1 out of every 100 breast cancers diagnosed in
the United States is found in a man” (CDC, n.d.).

® The treatment for both men and women are similar and
depends on the size of the tumor and if there is
metastasis. “Ireatment may include surgery,
chemotherapy, radiation therapy, hormone therapy, and
targeted therapy” (CDC, n.d.).

e It is equally important for men to get screened for breast
cancer especially if they have a history of cancer in their
family.




Conclusion

e Healthcare providers recommend a
mammogram as the first scan to look
at suspicious areas, diagnose,
determine how far the cancer might
have spread, and if the treatment is
working. Ultrasound is then used
hand in hand with a mammogram to
determine suspicious lobules and if
these masses are fluid filled or solid.
MRI, and CT scans are then
collectively used in order to provide
clearer imaging to further determine
the best treatment option.

e This modern technology will help
detect breast cancer early, when
treatment may be less invasive, and
hopefully decrease the number of
women and men who die from breast
cancer.

Handle with love by lottiefiles. LottieFiles. (n.d.).
https://lottiefiles.com/animations/handle-with-love-Oof7UNtAJ1




References

Breast anatomy. UCLA Health. (n.d.).

https://www.uclahealth.org/departments/radiology/education/breast-imaging-teaching-resources/screening-mammogram/breast-anatomy

Breast Cancer & Lymph Node status. Susan G. Komen®. (2023, September 19). https://www.komen.org/breast-cancer/diagnosis/factors-that-affect-prognosis/lymph-node-
status/#:~:text=If%20the% 20lymph % 20nodes%20feel lymph% 20nodes% 20under % 20a% 20microscope.

Breast cancer statistics: How common is breast cancer?. Breast Cancer Statistics | How Common Is Breast Cancer? | American Cancer Society. (n.d.). https://www.cancer.org/cancer/types/breast-cancer/about/how-common-
is-breast-cancer html#:~:text=0Overall%2C%20the% 20average % 20risk% 200f,will % 20never% 20have % 20the % 20disease

Breast Ultrasound. Johns Hopkins Medicine. (2021, August 8). https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/breast-
ultrasound#:~:text=A%20breast% 20ultrasound%20is% 20most,to % 20screen% 20for% 20breast% 20cancer.

escu DL, Stoicescu ER, Fabian A, Malita D, Oancea C. Breast Cancer-How Can

022 Jun 22;10(7):1159. doi:

enters for Disease Control and Prevention.
0is%20an% 20X before %20it% 20can% 20be % 20felt.



