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IntrodUction

= Radiation Nas DEEN di EMECtVELO0!
for treating cancer fiermore than
100 years

= More than 60! percent of patients
diagnosed withr 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”|at|0n radiation therapy equipment.



OVerview

= What isithe physicaliandibielegical basis for radiation
= What are the clinical applicationsfoi radiation: in the

Management off Cancer
= What is the process for t

= Simulation

m [reatment planning

m Delivery of radiation
= What types of radiation are available
® Summary



= Radiation| therapy WOrKSIbyAudimdaing
the DNA ofi cellsiand destioys their:
ability' to' reproduce

= Both normal and cancer cells can be
affected by radiation, but cancer cells

have generally impaired ability to ]
repair this damage, leading to ce

death

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



FractionateEANSES| 6
RadiopielogICRIHRE! pJa

-~

takes advantage of differer |aI 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



The FoUFRISIGIFRaEIoRIGIoay.

® Four m:
tissue’s response: to! fikactionatec adlatlon:

fractions| caused! by, radiation

s Repopulation or regrowth of cells between
fractions

s Redistribution of cells into radiosensitive phases
of cell cycle

s Reoxygenation of hypoxic cells to make them
more sensitive to radiation



tWormajor fitinctions
" [0/ CUre cancer
Destroy tumors that have not spread
= Kill'residual microscopic disease left
after surgery or chemotherapy
s To reduce or palliate symptoms

= Shrink tumors affecting quality of life,
e.d., a lung tumor causing shortness

of breath
External beam radiation k . .
treatments are usually = Alleviate pain or neurologic symptoms
scheduled T by reducing the size of a tumor

and continue for one to ten
WEES



RadiatioRNREcpyAR
MultidISCIpIRERACIE

SFRadiationitherapy playsia major role
INERE management off many common
cancers r—*ular alone or as an

djuvant therapy: with surgery and
chemo erapy

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

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




RadiationNmEcpyASaS

m [he delivery oifexternalibeam
radiation treatmentsisipainiess and
usually scheduled fiverdays anweek
for one to ten weeks

m The effects of radiation therapy are
cumulative with most significar
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_ ma_ny VASCIES Example of erythroderma after
after t_reatment, but the I‘I:Sk ) several weeks of radiotherapy with
outweighed by the potential for moist desquamation

curative treatment with radiation
h Source:
L erapy sarahscancerjourney.blogspot.com



CommonrRadateRISIdENEE:

SIdeefiiectsialing thertreatment vary depending
ENISItE Ol the tieatment and afifect the tissues in
radiation e JJ

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

m Brain — hair less, scalp redness

m Pelvis — diarrhea, cramping, urinary frequency,
vaginal irritation

Unlike the systemic side effects m Prostate — impotence, urinary symptoms, diarrhea
from chemotherapy, radiation . .

therapy usually only impacts the = Fatigue is often seen when large areas are

area that received radiation irradiated

Modern radiation therapy techniques have
decreased these side effects significantly



PalliativerRaaiateRNIIECPY,

= Commonly used to relieve pain from bone cancers
= ~ 50 percent of patientsireceivertotalirelief
from their pain

= 80 to 90 percent off patients will'derive some
relief

m  Other palliative uses:
m Spinal cord compression

m \Vascular compression, €.g., SUPErior vena
cava syndrome

m Bronchial obstruction

m Bleeding from gastrointestinal or gynecologic
tumors

m Esophageal obstruction

L1
»
-~

Radiation is effective therapy for relief
of bone pain from cancer



The Raaiaueni@neeiody ieal

Radiation ©Oncelogist
m The doctor Wholprescrbes andlovers: \Erapy. treatments

Dosimetrist

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

Radiation Therapist

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

Radiation Oncology Nurse

m Interacts with the patient and family at the time of consultation,
throughout the treatment process and during follow-up care
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Referral

m Tissue diagnosisih
establisned

= Referring physician: reviews
potential treatment options
with patient

= Treatment options may A S
include radiation therapy, ot paten
surgery, chemotherapy or a

combination



Consultation

m Radiatior Jr]CJJJJ
determines Whe ther
radiation therapy: Is
appropriate

= A treatment plan is
developed

The radiation oncologist will discuss with the
patient which type of radiation therapy

m Care is coordinated with RSB o their type of cancer
other members of patient’s
oncology team



S PatIENtISISEL
positiontend

SCaNNEI

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

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

Uprinrtieatment
dedicated CT

m CT simulation images are often
fused with PET or MRI scans for
treatment planning



= Computerized algon
the treatment plan to spare as
much healthy tissue as possible

m Medical physicist checks the
chart and dose calculations

m 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



Safety anar@ueltyMSSUiance

m Each radiation ‘i‘h@r:l py "rr@:}i‘rn.ent PIan goES

s The medical ph j Sithe calibration of the linear
accelerator on a regular asis terassure the correct dose
IS being delivered

m 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

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



Delivery oiRauisuonNIiEicpy:

s Bxterna) vean iadiation therapy
typically delivers radiation using
allinear aceelerator

Internal radiation therapy,
called! brachyitherapy, involves
placing radioactive sources into
or near the tumor

m The modern unit of radiation is
the Gray (Gy), traditionally
called the rad

m 1Gy = 100 centigray (cGy)
m 1cGy =1 rad

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



TypesioiEXtEzINEEam
Radiationsiieresy,

= Two-dimensional radiauenrtierapy.
m Three-dimensionaliconformal radiatior
therapy (3-D |

= Intensity modulated radiation therapy
(IMRT)

m Image Guided Radiation Therapy (IGRT)
m Intraoperative Radiation Therapy (IORT)
m Stereotactic Radiotherapy (SRS/SBRT)

m Particle Beam Therapy
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IntensityAvouiis:
Therapy (LVRIp)

s Radiation is broken into many
“beamlets,” the intensity of each
can be adJusted individually

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




Image GuicanG

N Eerpatients tieated with
5= or IMRIT:

u PhRySICians use freguent

Maging of the tumor, bony

anateomy or implanted

fiducial markers for daily

et-Up accuracy.

m Imaging performed using CT
scans, high quality X-rays,
MRI or ultrasound

m Motion of tumors can be
tracked to maximize tumor

= coverage and minimize dose

Fiducial markers in prostate .
visualized and aligned to normal tissues




IS a Jr)dcul [ZEG LY PE

external beam UJJ:JEJ At
uses rJr:JJsJ LJJJ c

dose with extreme accuracy
m Used on the brain or spine

m [ypically delivered in a single
treatment or fraction



m SBRT refers tor Stereotactic
radiation treatments in 1-5
fractions on specializedinear
accelerators

m Uses sophisticated imaging,
treatment planning dne

immobilization techniques
= Respiratory gating may be
necessary for motions
management, e.d., lung tumors
m SBRT is used for a number of
sites: spine, lung, liver, brain,
adrenals, pancreas
s Data maturing for sites such as
prostate



Proton BEaInNINEEDY

= Protons are chahgea panticles that
deposit mostiof theil encray atid

given depth, minimizing riskito
tissues beyond that point

Allows for highly specific
targeting of: tumors located near
critical structures
m Increasingly available in the U.S.

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

m Data maturing for use in other tumor _
sites Source: Mevion

Proton Gantry



Types eifltEieiNeEcton
rngy

u [ntracavitary implants
m Radioactive SoUurces arerplaced nia cavity
near the tumor (breast; cenvix, '
m Interstitial implants

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

m Intra-operative implants

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



Brachytheicpy,

m Radioactive SoUrCes are
e t

implanted inte’ the tumer: or

surrounding tissue
m 125], 103p(d, 192]r, 137Cs

N 2

m Purpose is to deliver high dos
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.



BrachythelicpyADesENRatE

m Low-Dose-Rate (LEDR)

m Radiation delivered overdays
and months

= Prostate, breast, head and neck;

and gynecologic cancers:may: be
treated with LDR brachytherapy.

= High-Dose-Rate (HDR

m High energy source delivers the
dose in @ matter of minutes
rather than days -

= Gynecologic, breast, head and X
neck, lung, skin and some '

prostate implants may use HDR LDR prostate implant
brachytherapy



VS, IEMPE

glS e smaJJ dMOUNLS A
/E r:JJ rrunﬁh:s

m [emporary 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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IntraopEicuVENREUIE
Therapy (1ORIY

= JOR del]*vers; d
concentrated dose of
radiation ]‘Jrv]p y'1o/a
tumor bed during surgery:

m Advantages

= Decrease volume of: tissue:ir
boost: field

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

= Increase the effective dose

m Multiple sites

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

= Several recent trials have
shown efficacy for breast -
cancer




cells

W Used for treating bone metastases

= Radioactive isotopes may be attached to an
antibody targeted at tumor cells
W Zevalin, Bexxar for Lymphomas
= Radioactive "beads” may be used to treat primary
or metastatic liver cancer
B Y°9-Microspheres



moda B\ wr rne. sreJrrrJr\r Jf nl Merous
malighancies

m Radiation oencolegists are specialists
trained to treat cancer with a variety of
forms of radiation

m Treatment delivery is safe, quick and
painless






