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iryjires Qr g]eJr ovs calls i ine elres) ol
eaed y damaglng their genetic
mrjrerjr |,

nlzlidls ng |t Impossible for these cells to
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= continue to grow.
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= ﬂTamatlon damages both cancer cells and

_.-—"

~ normal cells,

e the latter are able to repair themselves and
function properly



r"lFIIOrl(“l‘l\ e, 0eCaY.s HEMRIOEESSIBYAWAICH
RO UCIELS Of an Unstable atom
loses cn“ gy Py emittingl ionizing particles
(lorllz.@ ‘radiation): natural and artificial

&oiphal rays carried a positive charge
= ﬁpartlcle radiation)

e
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_' beta rays carried a negative charge
- (" particle radiation)

e gamma rays were neutral (electromagnetic
radiation)
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=2 e—'fectrdns are produced by thermionic effect from
f‘?-a'tungsten cathode heated by an electric current.

~ e the high voltage potential
e low-energy - 50-150 kV
orthovoltage — 150-500 kV



""lrhorwr e |sotopes Cobalt-60
Gl __p Jays

= _Eﬁ vantage penumbra, one energy.
—--_;.-1-25 MV (1,17 and 1,33), worse personnel
- protection, decreasmg with time activity,

need store back used sources
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orzll or mrre enous administration of a
mrhor)r c macuetlcal

STIRE and malignant thyroid disease
= ﬂ*né"131 )

*"'II’] bone metastases (Strontium & Sr and
~ Samarium 1% Sm)



irnvolvasel cement of the radiation source
m r"onrr t with the body whether the
-*‘-:)e physically implanted into the

Toactlve isotopes: Radium 226, Caesium
= -:2137 Iridium 192, Iodine 125 or 131,
Geld 198, Phosphorus 32




sBNIcGIRUIETAPY= approximated torthe body
Jurrruw skln MUCoSsa)

]n'rerJrLrs ‘therapy( breast, lip, tongue, floor
_or thie mouth, prostate)

" g; tracavitary therapy-into existing cavities
~ (Ccervix, uterus , vagina)

: '|ntralum|nal- ( oesophagus, trachea,
bronchi)

* intravascular (coronary in-stent restenosis)
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RM(COW=dose rate)=rasmediumi rate ol dose
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LD
clehver\/ Ut 2 Gy rif=1 (orz] ez] t HOIOPRARII
SEIEEOIIES/ PIOSLALEICANCER)

MDF Mee -dose rate) - ranging between 2
h\/nr~L 12 Gy.hr-1

—.l.d-|- .-_

HIDRE (i gh -dose rate) - exceeds 12 Gy.hr-1.( cervix,
— c-!;’s phiagus, lungs, breasts and prostate )

__.--r ﬂPDR (Pulsed -dose rate) involves short pulses of
radlatlon typically once an hour, to simulate the

- overall rate and effectiveness of LDR treatment.
(gynaecological and head and neck cancers)
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A rcerlorlrlmr System

rmromu 3ly places the radioactive source
2It precls ermined positions within the
el r)r)hm Or and stores the source between

=] 'hﬂe the patient is being treated, the
personnel IS able stay outside the
treatment room to avoid radiation
exposure.
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mvolv—n\ he delivery of radiation from a
SSoUI :ce located external to the body

“Sthis is the most common type of radiation

:f, therapy ( X-ray generator, cobalt-60

- Unit, linear accelerator- photons,
electrons)

* Another EBRT technigues: by using
protons and neutrons



FRadiation

treatment

aim

] —

to destroy the

effect to decrease to cure
£ symptoms
1-5 days 4-7 weeks
| dos¢ = 8-30 Gy >50 Gy
dosepe 3-10 Gy 1,8-2 Gy
tumor tumor +region of

micrometastases
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- rl:nl\/ frelcijoglsel 8 2
N EVSIPEIRWEEK (IMendayEERdaY,
- totz)| cdgsa & J.) ,)( \By -
Hpertracti natlon
SPAGIITOTENfiactions per: day

mr"red::m to a1 dose in the same treatment time as in
sONIVENT nal firactionation,

SCIOSE PES: ﬁ'actlon 1,5-1,8 Gy,

2 :‘_, =the time interval between the dose fractions et least 6 h to
WGW cellular repair

rHy.poﬁ‘actlonatlon
- higher dose per fraction
- shorter total treatment time
- lower total dose

e Accelerated fractionation
- number of fractions, fraction and total dose the same
- 6 or 7 days per week (total time of treatment is reduced)
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Pre

moul K “-tz -

initividual positioning for the patlent
In JJ‘ dual mask - (small or large)
JBoard

== f” board - the system used to
:'1mmobll|ze the patients with chest
- cancer

e Posiboard - the system used to
Immobilize the patients with breast
cancer

‘. ,'n. M\



Prepa

A v |
Large. ¢ Pi‘!!“i ndividual mask —
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frosl I)JJW'*"" 10pPIastic materic
ISEMRLO Immobilize the patlents with
razled 'mr neck cancer
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Vat=lok - vacuum locking system to
mobilize th e patlents with gastric,
racsum varlan cancers and

J/mr 1 ‘_a
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Wingiboard - the system used to
Imobilize the patients with lung,
DESO J); ___eal cancers.
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- DY Uslrl) ijulrjror (1 JOJ’&‘ SHiliG tjr 5)
> mrnnl\/ m. aTIlatlve treafment
5D (Eplres |men5|onal)
=) L}s CT
_—__-.1'.-"-" 2l dical treatment
Iann]ng targets ( in 3D ):
::':-' = Fj V- gross tumor volume
- - CT'V- clinical target volume
- PTV planning target volume
- critical’ organs
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Treatme nt

e T

ERta — e

A=rays (@ Elel _I_ V)

ECWONS:E 6,5 9, 2 15,18 MeV

~ X-rays (6 and 15 MV)
electrons: 6,9,12,15,18 MeV
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5 ﬁégeal cancer

-**-Ana‘[ cancer
Prostate cancer
Bladder cancer

Skin cancer

Breast cancer
Anal cancer
Lung cancer
Head and neck cancers
Sarcomas

Brain tumors

Lymphomas

Carcinoma of endometrium
Thyroid cancer




Treatment 1

iiricl ity

risto ez rolr y)

T lmorée vance
ans status
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na (upper part of harynx)

yngeal carcinor

' U @ & L @

he oral cavity
iva, buccal mucosa, hard palate, floor of
Aterior two-thirds of the mobile tongue)
inom: .of the pharynx:
=" ---45 vnx ( tonsils, base of tongue)
— hy opharynx (laryngeal part of pharynx)
= Eary'ngeal cancer: supraglottic

5 glottic
subglottic

e Salivary glands cancer (submandibular, parotid,
sublingual gland, minor salivary glands?
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NOINFABVANCED LARYNGEAISANID: PHARYN CANCER

(T, Fh—- e e R ———

Telzradigigseioiasstise<yy | |

PTY Jloccjr“ ahcer T1-T2: - larynx with margin

rmorn_* Jocalization- tumor with regional lymph nodes

PSYANGED LARYNGEAL AND PHARYNGEAL CANCER
@8 I4,N1-3)

""'—-l- i

== —fcn—f radlotherapy
— ;Lngoadjuvant chemotherapy + teleradiotherapy or surgery

-"teTer,adlotherapy of non-advanced primary tumor + surgery
of metastatic lymph nodes

- surgery (total laryngectomy with different types of neck
dissection) + adjuvant radiotherapy/chemoradiotherapy
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Ihdication for postoperat A - ——

Ifadiation:

lzire)s pn ary tumor T3,T4
lion-rad cal or narrow surgical margin
| /mr h node metastases

=extracapsular spread of lymph node

g —

| jﬁ_etastases

B

¢ low grade histopathology G2,G3
- subglottlc extension
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JENZINO': radiotherapy alone
TR -";';::i*adioéhemotherapy

=] }/ ;} arynx involved tissues and
€] Jlog Iymph nodes
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TLNO _:ru gery: (Cor rachytherapy)
1 /I\JD Surgery +/- radiotherapy
T ZINO or T N1i-3: Surgery +/-
relef ’_‘tberapy or chemoradiotherapy

Iternatlve treatment - radiotherapy or
chemoradlotherapy ( without infiltration of
the mandible)

e Inductive chemotherapy (if infiltration of
the mandible )
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IIFZAN0: Surgery + postoperative
r]rllornerf oy ( if needed)

If ol (o), erable palliative radiotherapy or
CHEN erapy

Head & ana gl‘
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SUT@ER ((MRNDIor RND) +

rzl rllomerm@ herapy
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After breast-conservin ent
Gimorectomy,auadiantectomy with:
rlAHH\ 4-,; dEeCLOMV oL pvVeqduare
rlocle

.-

ri,rgifx
;)[ VEraibrieast +/- regional lymph nodes
= ={0ta) dose 50Gy/25fr.

e

_-r

f“fB ost to tumor site 10Gy to total dose

- 60GYy (can be administered by
teleradiotherapy, brachytherapy ) or
intraoperative electron-beam
radiotherapy.



ATLET M JJ"rr*"rE 1Y 1Tmoac
yaaden, 'Halsted etc.
Ad Juvdr‘ Arradiation if R1, N+,T3-4

—_r_-l.r

fr ]\L—i _, :

It ﬂlatlon of chest wall and regional lymph
-~ noedes (axillary, retrosternal, supra- and

- infraclavicular) to total dose 50Gy/25ft.
e If N -
Irradiation of chest wall
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2ll lung cancer Non-small cell lung c.
“scLC | NSCLC

=

- ITmitéEI' extensive resectable non resectable
disease disease
LD ED
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L, 17 111 A — '_, ) P:'-,"*Ff N1) : Surgen

ﬂ.‘h

Paclical izl 1'on (patlent refuse to surgery: or
corl rrrnndlcsjr h 1o surgery: ); 5-years overall survival <10%)

'-1." -

I+ _f_F = neoadluvant or adjuvant chemotherapy (or
ot chem0|rrad|at|on If indication for radiotherapy)

9

— s e
___.n— -
a—

' alcatlons for postoperative radiotherapy:
e R1 surgery. (non-radical microscopic surgical margins)

- e pN2 ? — in prospective studies

i

,‘H

dose 50-70 Gy, PTV: tumor bed or tumor with margin
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Peicliotrlerer 0y or r“nemorrlr OHERP)
( Pon(“Orrr @nt or nevadjuvant chemotherapy
fol 19\,\/351, by radiotherapy)

[ _CJJOC erformans status

r"'-’d\_ .'-.—

{405 340:66- 70 Gy in classical fractionation , PTV:
"n"rr and involved lymph nodes

— Treatment schedules with accelerated
hyperfractionation (in clinical trials)

e.d. CHART (irradiation to total dose 54 Gy t.i.d. in 12
days)
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spMmbined chemoradiotherap

cdose __?"Gy

PV "L}E invelved lymph nodes and
Ecdjacent lymph nodes

= RY started with I or II chemotherapy cycle

_--—- i

i

-

—

radiological studies (CT, MRI) performed
before chemotherapy



ICER

- - —

S

¥
-
- -—r

”(.Z /o of patients — brain metastases

———'—
—

= mE _patlents with PR or CR

—
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ﬁ %ose 25 Gy/10 fr./2 weeks



—— -
JIEAGIVENT 1S BASED'ON SURGERY.
TUMOF SISl —
QUEETDN res ection
r\Jdomm jerineall resection
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e

dlotherapy- only If surgery isn't

==1DD .Ei'@é

i
- i

-.ﬁ'f

5 A'djljvént chemotherapy

IS recommended in patients with adverse
prognostic factors in histopathological
examination
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Hrwwr- eradl tl gpy(Be 0cal control

trizrl Ir) rt‘“‘FﬁJJJ\, aulVe chemokadiotheral: ————

--—-n L

r)rll'nr]lj’l]\/ Sectable tumor ( 8 12 cm above anal
celflzl

- R” r r} €_

- rlcr'"* 5 Gy/5 fr/5 days

";-. srgery after few days ( prospective trial with

e

—— ‘:g,_ rgery 4 weeks after radiotherapy)

—
—

ot e tumor

chemoradiotherapy based on 5FU ; dose 50-50,4
gy/25k28 fr./ 5 weeks +/- ,,boost” surgery after 4-
weeks



PIOS PERA VETRADIOTH |
- JJJJJ 10))

gl

rumor rJ 34 ( 8 12 cm above anall canal)
Lygr) r)n fleJ de metastases
Neri=rz] j’tal surgical resection

- .-:__q-.,-—

= I\LIE pWisurgical' margin

: Dosé 45-50 Gy/25-28 fractions/5 weeks.
Usually with concurrent 5-FU based chemotherapy



lrrac Jur oh With concurrent
“IJ—-‘HJJ erapy 5-FU+ Mitomicin C

H ,_--—
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*sphlncter preserving treatment

—E-"s

—

-stlrgery reserved for failures



Gastric c:

rery .
_f/ chemotherapy neo and adjuvant
r JE 4 N=: adjuvant concomitant

| rccc z emotherapy
tf)ese 45 Gy / 25 fr.
; e PTV tumor bed + regional lymph nodes
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hadical prostatect

&L=2- NG life expectancy

e c— —_—

friore rnrm IORYEBNS)
(Prestate + seminallvesicles + peIV|c lymph nodes)

oJror)ern ive adjuvant radiotherapy isiperformed in
celse o positive surgical margins, p T3, PSA +

I Jsl radlotherapy ( conformal teleradiotherapy.
= -+c s ‘achytherapy +/- hormonotherapy)

Dse 70-80- Gy

PTV estimate risk of nodal and seminal vesicle
involvement ( Gleason score and PSA)

‘,&'
e
p———

—

e Results are equal. Ask patient about the preferable
treatment method.
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stiperficial cancer- I TUR
syl 1Go: TUR + mrmvwlcsj crien flotierele
immlmo'rja fz19)Y (BCG), to’ consider early
(“\/JF‘—'(“I‘Q[]’_‘

giimor Ir ades muscle:

rarIJm ystectomy

= _jsC (o) herapy +/- neoadjuvant chemotherapy Cis-Pt

--_;4 .cdncurrent chemoirradiation (only if surgery isn't
= p055|ble)

Tumor invades surrounding organs:
palliative radiotherapy, surgery or chemotherapy
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1 ‘consenvative surgery
of Uuterine cervix, conlsatlon)

-- radlcal radlotherapy Or surgery +/-
I;IJuvant RT

_ IIb IIT , IVa : chemoirradiation
(tele+brachy+C|s )
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ASTFY ryromﬁr@r d = margin.

[,11- nog reidiczlig=getios

[T, 1V~ rjlvv,]yw radlotherapy
Der 1rl\/nou = always adjuvant radiotherapy.
= "- ‘all €NS ( brain + spinal cord)

=== <elt] tile b astoma and PNET- always adjuvant
:::_. “RTH- all CSN

-Menmgloma PTV tumor bed + margin
Indication: anaplastic, atypic?- always, another
after non radical resection
eBrainstem tumors - 80 % inoperable- only RTH
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urgep +/ adjuvant RT (tele- and brachy)
- md ot erapy alone (' alternative treatment)
:LE-— r_gery + radiotherapy

‘ i'?adlotherapy alone +/- hormonotherapy or
~ chemotherapy

= [V-palliative radiotherapy or combined-
modality therapy (resection, radiotherapy,
hormonal treatment, chemotherapy)
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14)z111) rra:ﬁ ent chemotherapy
-+ 54 f JJ‘ u olved fields ( if PR)
= -Dose 20-36 Gy

- it .'_.— - ._,-.d- E -_-
— — —— = g
T . -'-":-_,._,.

-:_ -{-educed toxicity of treatment (less cytotoxic drugs
== and decreased radiation dose)

- stage ITT i’ 1V, , bulky disease”, B symptoms (fever,
night sweats, unexplained Ioss of >10% of body.
weight in the 6 months before diagnosis)

-
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PALLIZ
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e

Srebre lEtelstases (T oF sterolels
SOIE m° iastases

Jr)lf]fll ¢e) rd Compression

Jlr)v—\ r Vena cava syndrome

=Dy nea (airway obstruction)

—

_:D_.ysphagla (cancer of esophagus, pharynx)
Tiumor compression on surrounding
structures (pain)

= Bleeding (hemoptysis, ginecologic bleeding,
rectal bleeding)
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Valoids s
Triyraiel Q@ thalmopathy
Orch;rI seudotumors ( lymphoid
iperpla5|a)

— ;Eteretoplc ossification

~ « Paragangliomas

e Ginecomastia
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Acute.side:€

ueostdSie rI\/Jr“"JrJH | re EnrJac
IBEISENESS, XEROSLomIal)

fr\/rnemd
Jr\/ngeg edema
Dysuria
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Late sid
Cnoricdrogidefesiss
Borne necron —
Laryrigeslle dema |
IJCLIEsJJ']wm S fibrosis

’aeﬂUS
= Bl ﬂess (retlnopathy or neuropathy)
‘P’Hreteral injury, ureteral obstruction
~ Rectal bleeding
Impotence

Worsening renal function and liver
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