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RADIATION THERAPY BASICS

« Uses beams of high
resulting in cell dea

ﬂoses of ionizing energy which damages DNA

th of cancer cells.

* More than half of all cancer patients will receive radiation as part of
their freatment plan.

« Used o freat a variety of fumor types.

« Used in all oncology settings
« Curative
- Adjuvant & Neoadjuvant
 Palliative



IONIZING VERSUS NON-IONIZING

* l[onizing radiation — shorter wave lengths and has enough
energy to ionize atoms and break chemical bonds
damaging DNA. Examples include photons, gamma rays
and protons (all are used in radiation therapy).

* Non-ionizing radiation - longer wave lengths and less
energy, not enough to ionize or break chemical bonds in
atoms/molecules. Examples of non-ionizing radiation are
microwaves, radio waves and visible light.



GRAY / FRACTION

Gray Is the unit of measurement to
describe the ionizing dose of radiation.

Fraction is one dose of radiation.



External Beam

« Photon radiation — Beams

delivered by a machine called a
linear accelerator (LINAC) which
rotates around the body fo deliver
the radiation from different angles.
Reaches the target organ by
entering and exiting the body.

Proton radiation — Beams delivered
by a machine called a cyclotfron.

Enters the body and deposits dose.

No exit dose, therefore, there is more
normal tissue spared.
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TYPES OF RADIATION THERAPY

Internal

Also called “brachytherapy”

Radioactive devices are delivered
or implanted directly fo tumor site
or fumor bed.

Can be permanent or tfemporary.
Permanent implants will lose
radioactivity over time.

Benefit: Allows for freatment of
higher doses to a specific site.
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PHOTON RADIATION

* Delivered by a machine
called a linear
accelerator (LINAC).
Reaches the target
organ by entering and
exiting the body.
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MGH PROTON YOU-TUBE VIDEO

« https://www.massgeneral.org/cancer-center/radiation-
oncology/treatments-and-services/proton-
therapyecmp=ccpti&utm_medium=cpc&utm_source=google&utm_campai
anN=MGH%20-%20Cancer%20-
%20Proton%20Therapy&utm_content=Proton%20Radiation%20(Phrase) &utm_
term=proton%20radiation%20machine&gclid=EAlalQobChMIMLCU1 6-L-
wiIVycfIChOnPWINEAAYASAAEgKUN_D_BWE
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PREPARING FOR RADIATION

« Consent Form

« CT simulation - “Mapping Session”. The CT scan is used to plan the
treatment with the goal of targeting the fumor or tumor cavity while limiting
exposure to surrounding tissue and organs. This is done by a team including

the radiation oncologist, dosimetrists and physicists. A check list is followed
before the treatment plan is finalized and executed.

« Teaching session with the patient including skin care, management of

potential side effects, contact information and the patient is givena
treatment schedule calendar.



SIDE EFFECTS/TOXICITIES
Radiation is a LOCALIZED treatment

Not systemic like chemotherapy, immunotherapy
or hormonal therapy.

Side effects/toxicities are primarily localized to the
area being treated.



RADIATION
TOXICITY




,ﬂ
WO MOST COMMON
TREATMENT SIDE EFFECTS

Incidence of is 90 to 95%.

 Cumulative and typically worsens over the second half of the
freatment course.

* It may continue to worsen for up 1o 2 weeks following
completion of radiation.

e |T can be mild, moderate or severe.

« Once it reaches peak injury, the skin will begin to heal and
usually this is a quick process.

Incidence of is 80 fo 100%. Fatigue is the only tfreatment
side effect that is not site specific.



RADIATION
DERMATITIS:
SKIN REACTION
FROM
RADIATION
THERAPY

Grade 1- Faint Erythema/dry
desgquamation

Grade 2 - Moderate or brisk
erythema/patchy moist desqguamation
confined to the skin folds and creases.
Moderate edema.

Grade 3 - Moist desquamation other
than skin folds or creases. Bleeding with
minor frauma.

Grade 4 - Skin necrosis or ulceration of
full thickness dermis, spontaneous
bleeding from the affected site. Skin
graft indicated.

« CTCAE 5.0



GRADE 1 RADIATION DERMATITIS

Grade 1- Faint
Erythema/dry
desguamation




GRA

DIATION

BISNNVVNIN

Grade 2 - Moderate or
brisk erythema/patchy
moist desquamation
confined to the skin
folds and creases.
Moderate edema.



GRADE 3 RADIATION DERMATITIS

Grade 3 - Moist
desquamation other than
skin folds or creases.
Bleeding with minor trauma.




CASE STUDY




CASE STUDY -
ASSESSMENT
AND

EVALUATION

o




PRACTICE

QUESTION




GRADE 2



RISK FACTORS
FOR
RADIATION

DERMATITIS




DIATION

DERMATITIS:

Fractions (the number
of freatments) and
Duration of treatment



PRACTICE
QUESTION




Diabetes
Nggleldlgle

High BMI



« Loose comfortable clothing, reduce
friction

« Wash with a mild soap and apply a
8enerol moisturizing cream 3-4 times

aily.
« Anfiperspirants/deodorants allowed-
S Kl N CARE s’rudri)es h%ve shown they do not cause
DU R| NG harm and can decrease sweating.

RAD|AT|ON  Topical steroids for pruritis
THERAPY (mometasone).

« Silver sulfadiazine for severe moist
desqguamation or any s/s infection.

 /inc oxide for moist desquamation



FATIGUE




FATIGUE — GRADING

Fatigue

Fatigue

Fatigue




CASE STUDY




PRACTICE
QUESTION

What Grade is Mrs.
S's fatigue?

« Working part fime in a
sedentary job

« Family preparing meals
« Goes to bed after dinner.

* NO pain, anxiety,
depression



Grade 2
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TREATMENT OF FATIGUE

Research suggests that exercise will improve
quality of life and can improve cancer
related fatigue.



FATIGUE

MANAGEMENT
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LATE TOXICITIES
SITE SPECIFIC
* Fiborosis
« Radiation pneumonitis (can after freatment to the
ung/breast/chest)

e Tenderness/discomfort in the area treated

* Bone fractures (for example rib fracture after freatment 1o
breast/chest)

« Secondary cancers — very rare



IN SUMMARY

« Uses beams of high doses of energy (ionizing
radiation)damaging DNA causing cell death.

» Used to freat all disease types for curative and palliative.
» Localized treatment

« External beam (photon and proton) and Internal
(brachytherapy)

 Side effects (dermatitis and fatigue) usually resolve within a
couple of months after freatment.

e Late side effects can occur but are rare.



Please feel free 1o
email with any C(OOd

questions while

studying. LMO‘Q' '

eacostigan@mgh.harvard.edu



