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s Tumor vl is reduced b3 <x or CTx and the remaining cells move from €0 to

& phase.
* Log cell Wil : constant Sraction of cells are killed,
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Limit of clinical detection

o 1 2 3 4 5 6 7 8 8 10
Time (Years)

During early stages of tumor expansion, growth is exponential, but with enlorgement,
tumor growth slows, Conseguently, most tumors have completed thair
exponential growth phose at the time of clinical detsction.

The growth curve of tumor cells.

Uses of chemotherapy 00:23:52

Types of chemotherapy :

L \nduction chemotherapy

* Primary RX.

* used in advanced malignancy § when there is no alternative RX.
3. Adjuvont chemotherapy,

* To destroy microscopic cells offter primory fumor removed by Sx.
2. Neoadijuvant chemotherapy,

* Used in advonced Co.

* Given prior to the surgery,
4. maintenance (Consdlidation) chemotherapy,

* Given ofter dreotment, to maintain prolonged duration of remission,
S. Salvage (Palliative) chemotherapy,

* Re?rachorg 10 2%,

* Palliote and stobilise with maintaining QOL.



Therapeutic window :
* Chemotheropeutic agents hove o narrow therapeutic window.
* The effectiveness starts from the minimum efSective dose upto the mini-
mum toxic dose.,
* Theropeutic index = Median lethal dose - median efSective dose.

Ming Mini
effective dose toxic doss

. Theraputic window . Theraputic index

combino.ﬁonchen'toherapg:

* more eflective in attacking heterogenous populodion

* Ditferent MOA decreases drug resistance

. HaSasgnergisﬁce‘s‘-ﬁech

Optimal dose  schedule to be used.

There will be difSerent toxicities which are ot manageable level,
* Sequencing with other modalities like Sx or RTx

* Mmore commoniy used combination is carboplatin + paciitoxel:

Dosing :

* €5 based: Dosing in mg/m’

* Dose intensity
Increasing the dose without increasing the frequency,
Risk of 4oxicity,

* Dose density ¢
Irerease the Srequency and reduce the dose accordinghy

* Routes : Oral/iv/se/in/ip,



ﬁ » » »
Toxicities 00:39:37
(""\.‘
extravasation :
. One of the effect of toxicities is the extravasation injury,
Types of extravasadtion *
™ * vesicants : Agents capable of caiusing skin uleeration and tissue necrsosis on
extravasation.

* exfoliont Rgents capable of cousing skin ex¥olioion on exdrovasakion.
* Irritant: Agents capoable of causing skin irritation on extravasation.
* Inflammant Rgents copoble of cousing siin inSlommadion on exdravasation.
mo:nsemen’c 3 -
* Stop infusion — elevote affected arm — lce packs.
* 1§ severe — Plastic Sx
* May require arolgesics/ontiemetics/ontibiotics.
Chemotherapeutic agenis and their association
with extravasation injury

\ Vosloarsis Exfollents Inftanis inflammants Nautrel
Dacts 3 1 w" Carst ,.'J'ﬁ Rllad b 4 w
Dononsbicin Docetaxet Etoposide Cyclophosphamide
Paciaxsl’ Lipoaomal doxorubicin Gemcitabing
Topotecan liostamide
Vesicant - Agent capable of ing skin ion and tissue is on extravasation
Extolant - Agent capable of causing skin exfolistion on exiravasation
frrtant - Agent capable of causing skin irvitabon on extravasation
inflanmant - Agent capable of causing skin infl ioh on

ngerwssiﬁ\mﬂ reactions :
One of the common agent causing huypersensitivity is paciitaxel.
Momaem :

Management of Hypersensitivity Reactions

Slop the chemotherapy infusion
Assess the patient's airway, breathing, and circulation
Administes intravenous normal saling if hypotenalve
) . Admunigler oxypen if gyspnsic o hypoxic
Adaunister intravenoius sntimistemine (8.9., 50 mg Intravenous diphenhydeaming or 25-50 mg lntravenaus promsthazing)
Adminieler § mg of nebulized salbitamol i the patien has bronchospssm
Adminisles intravenous corticosteroids 6.9.. 100 my of hydrocortispn); this may have no effect on the initial reachon, it
may prevent rebound or pralonged aliergic mandssialions
8 Hhe patient goes not promplly improve or has symploms of parsistont o severs hypolension of pacsistent
) Lronchospesm of laryngesl edema, adminisler dienaling or spinephvine (9.1-0.25 g intravenous); further acuto
fesuscilation measures may be reguied
) 8, Reassuie the patient that U froblem ks 8 recognized 5nd Ysaiabls one

bl



Note :
methotrexote interacts with warfarin, Hence the dose of warkarin rmust be de-
cressed it given along with methotrexote.

Drug resistance and response 00:45:10

Resistance :
brug resistonce con be :
* Intrinsic.

¢ Acquired,

Couses :
* Increased drug et
* inactivation of the drugs.
* Target is inactivoted/changed.
* RActivadion of ONA repair.
* Reversion of mudotions.

%ponse 5
Response is bosed on response evaluation eriteria. in solid tumors (ReciST) erite-
rio. Clinical end points in evaluating

response to chemotherapy

{‘ End Point |o.muon
Compilste response (CR) Dwsappearance of al measurablo *target” lesions
Partsl responss (PR} Adecrsase of = 30% in the sum of diameters of all target eions

Progressive diseass (PD) Anincreass of = 20% in the sum of diamaters of target lesions or the identikcation of one

OF MO® NBW 186I0NE
Sighle disease {SD) tisither suhcient shankags 10 quatity for PR, nor sulticient increase to qualy for PD
Chemotherapeutic agents 00:52:41

Antimetabolites :
* Analogues of noturally occurying components of metabolic pathays.

* S phase specific.
* effective in mpidlg growing tumor with short doubling time and large &F.



& methotrexate :
P * Indication : §TN.
. * Blocks DHR 5 ”n |
¢ Route 1 Oral/im/iv/t. b s 4
Thy o ine syrthetre . ;
) * 8dayregime, B
Purines
* &iven ondaysl 3, S, 7. Dose s SO lrg/m"“ m{»f
Leucovorin .
methotrexote action.

* Given on daus 3, 4,4, 8.

* Dose : 0) mg/kg,
® Toxixeity : Muyelo suppression/renal toxicity/cerebral dysfunction.

aemeitabine :
* Indications : Recurrent ovariancarcinomo/uterine sorcoma.
* Synthetic nucleoside onalogue.
* 20 min infusion. Dose : 1350 mg/m? once weekiy fora wiks with one week ofS.

Commot Comenon

G Bran
e L ] dasghe tonlclty
Mathovsesty Troank, G PO, AN, IM: 1 mghg on days 1,9, 8, 7 of 8-day cycle BMD, mucosse, renal icointy,
Rrumsatres inyathecal 0r 30-50 miym?/wk CNS dyshnction
IV: 100 mg/s? dureng 30 min, then 200 mgim?
during 12ty
Gamotabine Gomew Recurent ovanan w 6001250 mg/m®/wk over BMO, NV,
CA, utering sercoma 30 minx 23wk ralsae and fever
s-Fioromch Aol Carvieal CA, v #00-1000 mg/m2/d dhring Mucositn, PPE
wivar CA 1.4
B VAN Vaging cream mLOOD x § Wi, then weekdy up 10 10 Wh Vuvovaginal inftation
€A - Concer PPE - Paimarplanta enytwodysesteiia
CNS - Contsl pavous system PO - Orally
QT - Gostationsl trphoblass Q0D - Everyother day
M - ienuscde VAN - Vaginalintraepithelial neoplasia
& - inmeros
Antitumour antibioties :
Pc’r'\nOchinDi
* Indication : TN,

* Single agent or combination EMACY),
. Pwsedose:lASmgwpushevergo&herweeh
* Toxcities : emD, olopecid, vesicant,

elewgchs

) * Used in BEP regme for LT,
* Role in &3 phase, palliative for pleural effusion by pleurodesis,



¢ Pulmonar y {mic'\{lj :
Seen in 10% with 1% deoth prevalence.
1# DLCO is decreased by 15-30% — Impending pulmonary toxicity >
Drug must be stopped.

Dose 400 U is not recommended,

Doxorubicin

* Indicodion : Ovarian carcinoma/uterine sarcomo.

* Intercalate with DA, inhibit topoisonerare It and produces free radicals.

* Dose:bOm 3/ m*3 weeKl}j.

° Toxic’cg :
Cordio toxicity (% cummulotive dose >SS0).
Pequlaked liposomal doxorubicin decreases cardiotoxicity, but increases
paimo plantar eqjthodgses’chesia.
Dose : 40 my/m* every 4 weekly,

Chemotherapeutic antibiotics used for gynecologic cancer

 hama hae f ! o=
- [ 1 - »
Mo D Covmege N 174 125 trea I puant: every ctter wi ot BD WYD,
Tt 0.4 g on dagm T sy 20wk WD, deanart
Beongen Biswnew G oalor §45T gy CA 4 3C, N i yasimue gose ot 33 U4 Fulnondty toa 8y,
GTV 1At i Gty Jab My, bt PRSI0
Doanrabon Amzrryta L sarrons, t 4580 gl enn Tuk BAUD cardar: towscty,
e ecvprela vmsan LA slopacm sesmms
Ay (7] Foc.re epv el ensn CA W 4060 mp'nr o FPE premarria,
Ot s 30 ity 4 wh [LEYOY s
Plant alkaloids :
Toxones :
* Poglitoxel/docetoxel.
* Cell cycle specific,

* Adsonm pho.se
* Derived from Yew tree.
* Prevent depolymerization of spindle.

* Toxicity : muyelosuppression, hypersensitivity reaction, peripheral neuropotiy,



Indications

H

Taxcd Recw et epithelia! ovarian CA,
snoemetnal CA cervieal CA, GTN

Docetaret Tacohert: Racurrent epithelin! ovarian CA,

SRR BRMOma
Vincrisine Oncevin GTN
Bopomde VP26 Gemosdor

SCST ovavian

cc: recarrent epithelial ovanan

Thpntecan Hycamtn Recurent epdhetal ovanan CA,
cervical CA

Platinum compunds :
Carboplatin :

v

N PO

Dossges

V. 135-175 ma'm” every 3 wh,
o 80 ma‘m’/wk for 3 wesks

1P, 80 mayin¥ on day B following a
day-1 IV done

73-100 mo/m? every 3 woeks, o
A5 myim?iwesk 107 3 weeks

0.8-1,0 mg'm? every ofher week

V. 100 mg'm? days 1 & 2, every 2 wh,

or 75-100 myym?, days 1-S, every
Awk
PO 50 mifmdicey for 3wk

1.5 mo/m’/d, days 1-5, every

Iwk, of
4 mo/meiwk for 3 wh, o
0.75 myym?/d, days 3-3, every 3 wk

° Produce DNA adduets and inhibit DA sgnthesis.

* Toxicty : myelosuppression (Thrombocytopenia).
° pose coleulotion : Based on area. 0f the curve (UG which is based on &FR.

* Calvert Sormula. : Carboplatin total dose (mg) = AUC x (GFR + 8S). 6FR = Cre~

afine clecrance.

Tootbe by

HER, peeiphars? oo et tmcity
BMD. plopecia, hiwtyrarts and
orrhythria

BMD, peripheral edema.
HSR, slopacat

Neurchoxicity, shrominal pain
alopecia

BMD, slopecia,
secondary concers

B8MD, NN, alopecia,
fever, molxse

* CockeroPt-Goul equakion : Cr. dearonce = (40 ~ age ) x wt/07& x S. Cr.

Cisplatin:

* Toxieity : Nephrotoxiety, neurotoxicity and ototoxicity. Myelosuppression is

less common.



PRINCIPLES OF RADIOTHERAPY :

Introduction 00:00:32

Features :

Qoleo?-mdiotherapg
Intent. T s&é;‘-é‘l‘{ X
Culatg, |_Cervix, o, Vogjna, uterus. |
Adjunctive to surgery. | Cervix, wulva, vagina, uterus.
i . = -
Polliotive. metas’cas. is caw‘&ns S!dP‘P“’"‘S
| eleeding, pain, obstruction.
Prhcipleo’}radio&\erapg: Pa—
* lonising radiafion is used. . 0t 4
|. ‘ 0,/"0 N e
* ftom is converted into on. ": © ¢ © '@ '*
o aoﬂ'\d.rec’cm\dwdnrec{'mndamo.se. Noer/ Nises .,
* Incident photon energises the inner shell elee- =R =i ::_::
tron — energised electron moves out —> Void o8 ® &y

Radiotion therapy is a. eriticol component in the mudtidiseiplinary manage-
ment of majority of adult female concers.

Primory therapeutic modality i advanced cervix, vulvar, and voginal con-
cers (s m/c histology is squamous cell CA/SCE).

Adenocarcinomas originating uterine cancers : Radiokion is often indicated
as adjuvont 'cherapj, post-resection.

electron —* glectron from the outer shell comes
to inner shell — fin amount of energy is re-
leased in the form of photon.

Compton effect : Incident photon does not gve. © .7 4 T
the enfice enerqy — tlectron tself gets dis- T~ @ L, ST

placed and another photon is separated, o o
Poir production * incident photon wil cause the h"‘*’m [fe]
release of an electron ond positron —» Releases a ()
large amount of energy in the form of photon. ‘;j"'l"'?&'.‘"
A
Qm]

10



Types ot radiotherapy :
Radiation treatments can be pérformed in two difSerent ways :
I extemol beam radiotion therapy €eRT)/teletherapy : Radiation source is of
o. distonce $rom the target orgon.
a. amch}j’cherapg '
* Interstitial bmchgﬂwempg * Rodiotion source is kept d'vrec’d5 into the
fumour. ‘
. \nkmca\rr&'o.rg bmd'\}j%\erapg : Rodiation source is Kept into the body
cavfity close to the tumour.

' l_:'JBRT 00:09:38

Types of e6RT :
Conventional :
*  Loderal view feld and AP-PA view feld is present.
* Moximise the ionising radiodion to the tumour.
® Uses single or opposing beams, with or without 3D dose distributions, with
compensators and simple shielding for organs af risk (0AR).
* Less conformity,

30CRT (3D Conformal Radiotherapy :
¢ ?:Dirmgesli!ﬁechdmm images are used.
* Target volume delineation of tumour and normal organs aecording to ICRU
principles with 3D dose caleulations using MLL 1o shape beams.
* multi-leaf collimators.

IMRT/\6RT :

* Intensity moduloded radiotherapy,

* intensity oS!VQrB single beam can ("‘:hi“"’ *h -t’
be modulated, g

* Collimators ond subcollimators can
be used to modulote the rodiation
beoms.

* fims : Get as closer/conformal to
the shape of the tumour and reduce toxicity to the nearby organs.

* To shape the Sluence of the beam.

* Dynamic treatments : Image guided radiotherapy (I6RT).

11



SRS Og r&d\Ob\O‘O&lj M loatring rematon

+ Repar. i g

it. Repopulation. l, |

it Reassorkment. _QTGE

. Reox ' !

sgenaton L ot
V! mdbm*iv‘%. Dounts swrandbmat ! Sngle s and bre sk
Colle'uﬂ\

erah' : eMect of ionizing radioion.

* Dose of 90 &y is required to Kill the tumou.

* eut a single dose con affect the nearby tissues : To avoid this fractions /
fractionation of the dose is done.

* Repairing time required for tumour celis will be more as the repoir mecha-
nism would be damoaged in the tumour cells when compared o normal eells.

Repopulation :

* Lode S phase is the most radioresistant phase.

* mphase is the most radiosensitive phase.

2 uhenﬂ'\emdhfmisaiven’coﬂwemurcd\,notal\’checel\swﬂ\behaam
phase — Cels in 6am phase will get Killed while the other cells are not Kiked
— These cells will #ry o repopulate — To avoid this Sroctionodion/Sractions
of doses are given.

Reoassortment : Dose should be caleuloted based on normal celis and tumour
cells in the twmour,

mox\jaem&\on :

* Oxygen Eavefgsoodmdiosensmzer.

* Rodiosensitizer ¢ fin element thot is added with radiotherapy which has o
synergjstic efSect,
In well oxygenoted tissue, radiotherapy is ropid as it releases more free
rodicols.
* while in less vaseular/oxygenated fissue the radiotherapy is very siow —> in

onemia. rodiotheropy is difficult,

L

Note : when chemotherapy is given along with radiotherapy the dose of chemo-
therapy is reduced as radiotherapy has radiosensitising propes by,

12



Reguler treatmient ‘ ! mf:;wm
L OAR |
( Patient workliow “ d‘mnm |
' " No
!Nluln)
’ PrMmtmm ‘ Treatenant plsn
owtmhnﬂon i
hmmlonof '
. emergency
RTand |
_ m(cn diagnostic |
CT adequate
|
«m lruk”
o Pre-treatment |
Treatment 3Dshift Free patient
application m":;";‘n:;:n application setup
Algorithm for €8RT.
Standard fractionation : 00:39:03

Successtul eradication of a. localized cancer requires that the

cancer cells be Killed more rapidiy and efficiently than surviving cancer
celis can proliterate and repopulote.

Delivery of this dose over the shortest feasible elapsed time will maximize
efticacy along with deleterious consequences of a high dose per $raction on
normal tissues.

This can result in delayed radiotion injury expressed months or yeors after
’cherapg completion.

Radiation delivered with curadive intent is generally odministered in daily
treatments (monday through Frido.H) ot 18 ey to 3.0 &y,

Cunulodive doses ronge from 45 -70 &y,

Risk of delayed injury is lessened when short courses of radiation are ad-
ministered with palliotive intent, often in dose fractions of &S &y to 4.0 ey,

1;0 L \l L] L] T T L] L} L] T L} L] L] T T 7
g ! » N neutrons
> v . - rayons X
k N
1)
01 ™ \ L "
= J
§ \ ™ !
[ \ \
% L \ N g
\ AN
0015 5 10 15
dose (Gy)
Dose response curve.

From 4ne obove groph froctionation helps in preventing ’coxie‘ng to normal cells,

13



Huper Lrachonaton @
increase the number of doses ina d.mj but with constant totol dose.

fiecelerated hﬁper\‘mcﬁomt ion :
mnerease the number of doses but decrease the total time.

H3p0¥mchono&m

Increase in the dose but decrease in the totol treadment time.

/B ratio:

* As we increase the dose initiolly the effect is proporhomi 1o dose but later
when the dose increased the effect be- ; curve for HOR irr:
comes proportional to square of dose.

* This is called linear eSSect and ouadrotic
equodion.

* @ is the linear effect while P is the quad-
rodic effect.

* 1 the a/p ratio is higher ()  Kiling power
S more,

* /B ratio is lower in normal celis (3).

¢ nlp-\o./betamho—avl?.esponseo?-mnml Cllling by rhon sy e o sboracry caed b

tissues to radiation. :@W%W%“mWW@FE%
Princapal michersem of coll Wing & by e sngle slecion,
tasiy-responding tissues have a high alpha/beta ratio :
* manifest early reactions 4o radiokion.
* Tissues with high proliferation rotes such as bone marrow, r ve or-
gpns and gostrointestinal ract mucosa.

* Preventadively, by administering multiple smal vosdiokion dose fractions, there
ismorewble&\a!dwmgerepair,mdeaﬂgam&ereacﬁonscmbede-
creosed,

Lode-responding tissues have low alpha/beta ratio :
* Clinical reactions onlly weeks-months after completion of radiotherapy.
* Slow 4o respond.
* Lung, Kidney, spinal cord and brain are affected.
* more time & needed to repair sublethal damage and thus hgh-dnse per
roction rodiodion ﬁ\ero.pg

14
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™
J.

LINAC :
* Linear acCelerator.
® High speed electron beam activoted by electric feld.

* gectrons are channelised to o heawy metal (Tungsten) : X rays (Photons)
ore relensed,

* Uirect electron beam con be directed ot o scottering Foil : electron beam
becomes main source of radiation (Electron beam theropy) for superficial

structures.

amrbmm EHCTM
mm—é: Tczs—-mmm
{ogz Tungeten)
—— PriMOry CORMOLOr e e
e
mm—-::::::'g:—-_: m::g.:mwﬁ

i

COFAY with intslty
A Conveehipns rofiotnl sy Ja¥0n SIART)
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Steps :

¢ inihial consuttation.

* Simulation (imaging, mmobilisation, tattooing).

* Treatment planning (Target volume delineation, contouring, dosing).
¢ Treotment deliver5.

* Post-treatment Follow up.

Planning technique :
* Positioning § Immobilization
* Simuladion.
* Field design.
* Beom enerqy,
* Dose § fractionation.

Positioning § Immobilizadion :
Potients moy be positioned in :

Supine position.
Prone position with belly board,

Supine position is preferred becouse :

@

most comfortoble.

Reproducible position.

Stabilizes pelvis.

Con be combined with immobilization devices.

Simulation :

L ]

CT-based simulation is the m/c technique for gynecologie malignan-

cies, treatment planning for both extemol beam radiotherapy €8RT) ond
brachutheropy applications.

Padient position : Supine with arms on the chest, knee and lower leg immobi-
lisodion 40 prevent pelvic rotadion.

Inferior border of tumour is marked with radic-opague material

W protocol is used to mairtain o. constant bladder flling ‘comfortably
full’,

Orthogonal laser beams are aligned with anterior and lateral fattoos
masked with radio-opogue moderial,

AP and lokeral simulador fims are taken

Standard feld borders are decided using bony anatomical landmarks (x roy
simy),

1€



Field borders (aP-PA felds) :
Superior bhordey !

* Bt the L4-31 space o include external § internal diae L

* extended ‘o the L3-4 space if common iliac nodal coverage is indicated,

* extended %o the TI-13 space it paraaortic coverage is indicoted,
inferior border :

* Atinferior border of the obturator foramen.,

*  For voginal involvement : 3 em below the lower most extent of disease.
Loderal borders

* 1S~ 3 emmargin on the widest portion of pelvie brim.

© Tumours that involve lower third of vagina, inguinal nodes should be includ-

ed, in the Relds.

Field bc;rders.

Field borders (Loteral field) :

Anterior margin : Vertical line to the anterior edge of pubic symphusis to cover
external liae l}jrnph nodes.

Posterior margin:
* AtSa - $3 junction.
* extend to sacral hollow in patients with advanced tumours to cover uterosa~
erol ligaments, cardinal ligoments § presacrol lymph nodes.
* Superior § inferior margins .
* Same as that Sor AP/PA Fields.

E

L

REERERRSR

§

Field borders : Lateral field

17



* AP-PA freatments 1o the para-aortic nodal chain may overdose the kidneys,

spinal cord, and smal bowel.
Spinal cord dose (11& 10 LA/3) should be kept to 245 &y § Kidney dose 1o 418

ﬁg.

+ 4 Qekd> a Reld,

CT sconning :

Superior and inferior limits noted,

Orally or intravenously administered contrast Sor tumor localizaion.
Reference marks placed on the pafient. '

Trons¥er of the CT dofaset to the treatment plarning stadion : Orientadion
of the patient/treatment coordinate system without the presence of the
patient.

Secondory imaging dodasets such as diogrostic CT, MRl PET con be fused
with the primary CT dotaset for greoter localization of the target volume.

irradiated volume
Treated volume

CY dataset

&TV : €ross disease seen clinically of in imaging studies.
cw=dhica!\55usPec+edextensionloehmorbe50nd&hegmssdtsease.
|Tv:mar3h+oacoount¥orﬁxeintemodmovemen’co¥cw.
Wv=mar9mmded+ownper\sa&e¥orangsemperror.

Criticol structures, organ af risk (0AR) volume hos olso been defined by the
ICRU,

3DCRT 01:03:33

Feotures :

Rodiation field is tightly conformed 3D shape of PTV by therapeutic
dose-volume while minimizing surrounding normal tissue dose os oW as pos-
sible,

* Treodment session is of 30CRT compamﬁvelg similar ta conventional tech-

nique around 10-30 min, except the first day) of the session.
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