


Learning Objectives

» To understand how cancer arises from healthy cells
» To understand how cancer is diagnosed

» To understand common treatments for cancer

» Let us know if something isn’t clear or if you have
qguestions!
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What Is cancer?

hitps://www.cancer.gov/about-cancer/understanding/what-is-
cancer



https://www.cancer.gov/about-cancer/understanding/what-is-cancer
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https://www.cancer.gov/about-cancer/understanding/what-is-cancer
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Benign or Malignant?

Malignant
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Frequent
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malignant-tumours_tbll 14863383 514240



https://www.verywellhealth.com/what-does-malignant-and-benign-mean-514240
https://www.researchgate.net/figure/Contrasting-features-of-benign-and-malignant-tumours_tbl1_14863383

Normal Breast Histology

Adipose tissue

normal/breast



https://www.proteinatlas.org/learn/dictionary/normal/breast

Benign or Malignante

[

Invaswe
breast cancer

https://www.mskcc.org/blog/forensic-technigues-enable-researchers-study-individual-breast-cancer-cells-msk-s-archives
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Metastasis

60->90% gEitls

Crarian cancer




More metastatic Less metastatic




What causes cancere

Heredity

UV Radiation Smoking

Chemicals Cells Dividing

https://www.cancer.gov/about-cancer/understanding/what-is-
cancer



https://www.cancer.gov/about-cancer/understanding/what-is-cancer

Two biggest factors: Time &
Accumulation
I
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https://www.clipart.email/clipart/sand-timer-clipart-46819.htmi hiips://www.shutterstock.com/search/overflowing+cup



https://www.shutterstock.com/search/overflowing+cup
https://www.clipart.email/clipart/sand-timer-clipart-46819.html

What Drives Cancere

Sustaining proliferative
signaling

Resisting Evading growth
cell death suppressors

Inducing Activating invasion
angiogenesis and metastasis

Enabling replicative
immortality




Increased Growth

» Leukemiq, lymphoma, lung, and breast cancer can all possess mutations that
activate proto-oncogenes
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http://www.cancer-
biomarkers.com/2012/06/proto-oncogenes.ntml



http://www.cancer-biomarkers.com/2012/06/proto-oncogenes.html

Resistant to Death

» Colon cancer, cervical cancer, and lymphoma are examples of cancers that
can avoid death or growth suppression
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An Overview of Cancer Diagnosis

» History and Physical Exam
» Blood work

» Especially important for leukemia

» Diagnostic Imaging



Imaging—Mammogram

Normal Benign cyst Breast Breast
mammogram (not cancer) calcifications cancer

hitps://www.cancer.gov/types/breast/breast-changes



https://www.cancer.gov/types/breast/breast-changes

Imaging—MRI




Imaging—PET Scan

brain

heart

liver

This 55-year-old smoking man developed a new cough. PET/CT shows a
large, active cancer (arrow) compressing the bronchus leading to the right
lung.




Cancer Treatment: The Big 3

» Surgery
» Chemotherapy
» Radiation Therapy



Surgery

» Excellent option when tumor is localized

» Requires adjuvant therapy if cancer has spread

https://www.mayoclinic.org/tests-procedures/breast-cancer-surgery/care-at-mayo-clinic/pcc-20385257



https://www.mayoclinic.org/tests-procedures/breast-cancer-surgery/care-at-mayo-clinic/pcc-20385257

Surgical Margins

http://www.askewpathologyconsultation.com/2017/11/24/margins-

breast-cancer/



http://www.askewpathologyconsultation.com/2017/11/24/margins-breast-cancer/

brain fog, or hair loss
“chemo brain” Chemo can damage hair follicles

and cause them to temporarily
stop producing new hairs. Hair
loss can be disheartening, but
remember that this side effect is

Foggy thinking and memory problems
are often referred to as having “chemo
brain.” This side effect can cause further
anxiety and stress during your recovery.

Chemotherapy

» Drugs that inhibit proliferation of cancer cells
» In a perfect world, they would only target cancer cells
» Chemotherapy can have numerous side effects
» Dependent on age of patient, dose, and type of drug
» Two main areas of chemotherapy
» Conventional: damage DNA and/or kill dividing cells

» Biologic/targeted: target pathways specific to cancer
cells

anxiety and
depression

Chemotherapy and its side effects
add to the stresses of everyday life
and can become overwhelming,
leading to anxiety or depression.

hot flashes
and menopause

Chemotherapy can affect the
menstrual cycle, cause hot flashes,
and trigger early menopause.

weak heart

Chemotherapy can weaken the
heart muscle, especially if you have
a preexisting heart condition

nausea and
vomiting
Nausea is one of the

most commen symptoms
of chemotherapy.

discolored and
cracked nails

During chemo treatments, you
might develop brown, cracked
fingernails and toenails

loss of appetite

Chemotherapy can disturb the
entire digestive system, causing
a wide variety of unpleasant

symptoms that disturb appetite.

sexual dysfunction

A low libico is common after going

through chemo. If symptoms are severe,
it might be hard to *get in the mood.”

but it's usually a temporary issue.

skin sensitivity

Chemotherapy ean cause dry,
irritated skin. Your skin may also
develop sensitivity to sunlight

only temporary.

mouth sores

The gums, insides of the
cheeks, tongue, and throat are
prone to sores. Early treatment
can help prevent infections.

lower blood
cell count

Chemotherapy can interfere
with the body's ability to produce
healthy blood platelets as well as
red and white blood cells. Low
blood counts can lead to a variety
of serious side effects

digestive distress

Chemotherapy can cause
constipation, diarthea, and
other forms of digestive
distress. As a result of this,
you may also experience
weight loss and weakness

decreased
urination

Decreased urination may
be a sign that chemotherapy
is harming the kidneys.

red urine

Your urine may be red due
to certain chemotherapy
drugs working their way out
of your system.

bone loss

Osteoporosis, or loss of bone
density, can be a long-term side
effect. Women are especially
susceptible to bone I
Chemotherapy could worsen
these effects as you age.

poor coordination
and tired muscles

Tired, achy muscles can interfere
with balance, coordination, and
motor skils.

swollen hands
and feet

Swollen hands and feet may
be a sign that your kidneys
are working overtime.



https://www.healthline.com/health/cancer/effects-on-body#1

Chemotherapy Examples
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https://www.researchgate.net/figure/Mechanism-of-chemotherapy-used-in-BCBM-5-FU-5-fluorouracil-CAPE-capecitabine-CDK_fig3_324074157

Nelellelilela

Types of Radiation

Anatomy of a Seed

radioactive
source capﬁule

l

Radiation delivered
through catheters
in the breast

verywell

hTTDS://WWW.Vervwel|heOHh.Com/breQST‘COncer‘rOdiQTion‘meThOd5‘430554 hﬂ'p://popcu”‘urewoﬂdnews_com/Drosfgfe_CGncer/prosfcﬂ'e_cgncer_fregfmen'l'_
radiation-seeds

https://www.aamg.co/aaro/how-radiotherapy-works/



https://www.verywellhealth.com/breast-cancer-radiation-methods-430554
https://www.aamg.co/aaro/how-radiotherapy-works/
http://popcultureworldnews.com/prostate-cancer/prostate-cancer-treatment-radiation-seeds

Radiation—Special Technigues
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https://www.med.unc.edu/neurosurgery/services/brain-tumors/cyberknife-and-tomotherapy/ https://www.med.unc.edu/radonc/patient/treatments/



https://www.med.unc.edu/neurosurgery/services/brain-tumors/cyberknife-and-tomotherapy/
https://www.med.unc.edu/radonc/patient/treatments/

Comprehensive Cancer Care

» Team-based approach
» Oncologists
Surgeons
Nuftritionists

>

>

» Psychiatrists
» Physical Therapists
>

Faith/Family Support



Cancer Treatment
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Cancer deaths averted since 1991
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