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= Rac

= More than 60 IE o :
diagnosed with cancer will receive
radiation therapy as part of their
treatment

= Radiation oncologists are cancer
specialists who manage the care of
cancer patients with radiation for Patient being treated with modern
EIther cure or pa||latI0n radiation therapy equipment.



= What is the pro
« Simulation
« Treatment planning
= Delivery of radiation
= What types of radiation are available
= Summary




brachytherapy
= X-rays
« Generated by a linear accelerator
when accelerated electrons hit a

target
= Particle Beams
- Protons Most external beam radiation
treatments use photons generated
= Neutrons by a linear accelerator.
= Electrons Source: Varian Medical Systems

Inc.



affected by r
have generally |
repair this damage, le
death

= All tissues have a tolerance level, or
maximum dose, beyond which
irreparable damage may occur
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Radi

= Fraction se Into

small daily weeks, takes
advantage of differ repair abilities of
normal and malignant tissues

Fractionation spares normal tissue through
repair and repopulation while increasing
damage to tumor cells through
redistribution and reoxygenation



radiation:

=« Repair of sub cells between

fractions caused by radiation

= Repopulation or regrowth of cells between
fractions

» Redistribution of cells into radiosensitive phases
of cell cycle

=« Reoxygenation of hypoxic cells to make them
more sensitive to radiation



« Destroy tumors that have not spread

« Kill residual microscopic disease left
after surgery or chemotherapy

= [0 reduce or palliate symptoms

« Shrink tumors affecting quality of life,
e.g., a lung tumor causing shortness
of breath

External beam radiation = Alleviate pain or neurologic symptoms

treatments are usually . g

scheduled five days a week by reducing the size of a tumor
and continue for one to ten

weeks
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a major role
f many common
e or as an

apy with surgery and
chemotherapy

= Sites commonly treated include breast,
prostate, lung, colorectal, pancreas,
esophagus, head and neck, brain, skin,
gynecologic, lymphomas, bladder cancers
and sarcomas

= Radiation is also frequently used to
treat brain and bone metastases as
well as cord compression



= The effects of radi
cumulative with most significant
side effects occurring near the end
of the treatment course.

= Side effects usually resolve over the
course of a few weeks

« There is a slight risk that radiation may
cause a secondary cancer many years

. : Example of erythroderma after
after treatmentl but the risk is several weeks of radiotherapy with

outweighed by the potential for curative moist desquamation
treatment with radiation therapy

Source:
sarahscancerjourney.blogspot.com



ry depending
the tissues in

diarrhea
s of breath, esophogeal irritation

=Head and neck — taste alterations, dry mouth, mucositis,
skin redness

=Brain — hair loss, scalp redness

=Pelvis — diarrhea, cramping, urinary frequency, vaginal
irritation
sProstate — impotence, urinary symptoms, diarrhea

Unlike the systemic side effects from  aFatigue is often seen when large areas are irradiated
chemotherapy, radiation therapy

usually only impacts the area that

received radiation Modern radiation therapy techniques have
decreased these side effects significantly
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= Commonly use

= ~ 50 percen
from their pain

= 80 to 90 percent of patie
relief

= Other palliative uses:
= Spinal cord compression

= Vascular compression, e.g., superior vena cava
syndrome

= Bronchial obstruction

= Bleeding from gastrointestinal or gynecologic
tumors

= Esophageal obstruction
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Radiation is effective therapy for relief
of bone pain from cancer
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= The doc rapy treatments

Medical Phy

Ensures that treat
responsible for the calibratio

red for each patient, and is
curacy of treatment equipment

Dosimetrist

Works with the radiation oncologist and medical physicist to calculate the
proper dose of radiation given to the tumor

Radiation Therapist

Administers the daily radiation under the doctor’s prescription and
supervision

Radiation Oncology Nurse

Interacts with the patient and family at the time of consultation,
throughout the treatment process and during follow-up care
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= Referring physician reviews ",9:) w7
potential treatment options VR Lk
with patient BN
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u Treatment Opt|0ns may It is important for a referring physician to
. . . discuss all possible treatment options available
include radiation therapy, e patent
surgery, chemotherapy or a

combination



= Radiatior
determine
radiation therapy
appropriate

= A treatment plan is
developed

= Care is coordinated with
other members of patient’s
oncology team

The radiation oncologist will discuss with the
patient which type of radiation therapy
treatment is best for their type of cancer



xatment
ated CT

= Immobilization devices may be
created to assure patient comfort
and daily reproducibility

= Reference marks or “tattoos” may
be placed on patient

= CT simulation images are often
fused with PET or MRI scans for
treatment planning
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« Computerized algori
the treatment plan to spare as
much healthy tissue as possible

Medical physicist checks the
chart and dose calculations

Radiation oncologist reviews
and approves final plan

Radiation oncologists work with medical
physicists and dosimetrists to create the
optimal treatment plan for each individualized
patient



=« The medical physi calibration of the linear
accelerator on a regular basis to assure the correct dose
IS being delivered

= The radiation oncologist, along with the dosimetrist and
medical physicist go through a rigorous multi-step QA
process to be sure the plan can be safely delivered

= QA checks are done by the radiation therapist daily to
ensure that each patient is receiving the treatment that
was prescribed for them



ation therapy
S radiation using
ator

- Internal radiation therapy, called
brachytherapy, involves placing
radioactive sources into or near

the tumor

= The modern unit of radiation is
the Gray (Gy), traditionally
called the rad
= 1Gy = 100 centigray (cGy)
= 1cGy =1 rad

The type of treatment used will depend on
the location, size and type of cancer.



Three-dime
therapy (3-D C

Intensity modulated radiation therapy
(IMRT)

Image Guided Radiation Therapy (IGRT)
Intraoperative Radiation Therapy (IORT)
Stereotactic Radiotherapy (SRS/SBRT)
Particle Beam Therapy
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“beamlets,” t

can be adjusted individu

= IMRT allows higher doses of
radition to be delivered to the
tumor while sparing more
healthy surrounding tissue

. ,C‘~|- .




Im

A

¢ ' ““i l'%t'

quent
umor, bony
planted
arkers for daily
- set-up accuracy
= Imaging performed using CT
scans, high quality X-rays, MRI
or ultrasound
= Motion of tumors can be
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tracked to maximize tumor
coverage and minimize dose

Fiducial markers in prostate to normal tissues

visualized and aligned



complex imm
treatment set-up t
dose with extreme accuracy

Used on the brain or spine

Typically delivered in a single
treatment or fraction
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= SBRT r
radiation
fractions o
accelerators

= Uses sophisticate
treatment planning and
immobilization techniques
= Respiratory gating may be
necessary for motions
management, e.g., lung tumors
= SBRT is used for a number of
sites: spine, lung, liver, brain,
adrenals, pancreas
= Data maturing for sites such as
prostate
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deposi
given dep
tissues beyo

Allows for highly ¢
targeting of tumors locat
critical structures

Increasingly available in the U.S.

Most commonly used in treatment
of pediatric, CNS and intraocular
malignancies

= Data maturing for use in other tumor
sites Source: Mevion

Proton Gantry



near the
= Interstitial implants

= Sources placed directly into the tissue
(prostate, vagina)

= Intra-operative implants

= Surface applicator is in direct contact with
the surgical tumor bed

PY



= Radic
implant
surrounc
1251’ 103Pd

= Purpose is to deliver
of radiation to the desired
target while minimizing the
dose to surrounding normal
tissues

Radioactive seeds for a
permanent prostate implant,
an example of low-dose-rate
brachytherapy.
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= Radia
and mo
= Prostate

and gyneca
treated with

= High-Dose-Rate (HDR)

= High energy source delivers the
dose in a matter of minutes
rather than days
= Gynecologic, breast, head and
neck, lung, skin and some .
prostate implants may use HDR LDR prostate implant
brachytherapy
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= Examples

= Patients receivi
and should avoid clos

e minimally radioactive
ildren or pregnant women

« Temporary implants are left in the body for several

hours to several days

= Patient may require hospitalization during the implant depending on
the treatment site

= Examples include low-dose-rate GYN implants and high-dose-rate
prostate or breast implants
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= IORT
concent
radiation
tumor bed ¢

= Advantages

= Decrease volume of tissue i
boost field

= Ability to exclude part or all
of dose-limiting normal
structures

« Increase the effective dose

= Multiple sites

« Pancreas, stomach, lung,
esophagus, colorectal,
sarcomas, pediatric tumors,
bladder, kidney, gyn

= Several recent trials have
shown efficacy for breast
cancer




= Radiati ection.

1>3Samarium)
ctive isotopes
absorbed primarily by cancer cells

m Used for treating bone metastases

= Radioactive isotopes may be attached to an
antibody targeted at tumor cells
m Zevalin, Bexxar for Lymphomas

= Radioactive “beads” may be used to treat primary
or metastatic liver cancer
m Y°°-Microspheres
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= Patients I‘EPOI’t Source of Cancer Treatment Information Among
going to friends Cancer Patients and Caregivers

and fam||y and Increase from
y . 2007 >
their referring ‘o

I
physician to get
ot

ASTRO September 2013 National Survey



= Radiation oncologists are specialists
trained to treat cancer with a variety of
forms of radiation

= [reatment delivery is safe, quick and
painless



Radiation Oncology
(ASTRO) can provide
information on radiation
therapy

= Visit www.rtanswers.ordg

to view information on
how radiation therapy
works to treat various
cancers

Patient Navigator
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Last Name:

Zip Code:


http://www.rtanswers.org/

