Radioterapie nadoru jater a
podjaterni krajiny

Veronika Novotna, Igor Sirak

Klinika onkologie a radioterapie
LF HK UK a FN Hradec Kralové

o WWW.INhK.CZ o ——



Pankreas




Karcinom pankreatu

Radioterapii zvazujeme:
* U hranicné resekabilnich po neoadjuvantni systémové lécbé

* U neresekabilnich

Adjuvantné u resekovanych

Paliativné u lokalné pokrocilych

V pripadé inoperabilni loko/regionalni rekurence

Cile radioterapie:

e Zvyseni Sance na RO resekci v neoadjuvantni indikaci u hrani¢né resekabilnich

e Zlepseni lokalni kontroly (snizeni rizika rekurence, progrese)

» Paliace negativnich symptomu (bolesti, krvaceni, poruchy pasaze, obstrukce — reikterus)

PRIMUM NON NOCERE



Karcinom pankreatu

Rezim, davka:

* 45-54 Gy 4 1,8-2,0 Gy na frakci (25-30 frakci)

* Mirna hypofrakcionace: 36 Gy a 2,4 Gy na frakci (15 frakci)

* SBRT: 30-45 Gy ve 3 frakcich, 25-50 Gy v 5 frakcich (denné ¢i obden)
* Paliativné 20 Gy/ 4 frakce, 30 Gy/ 10 frakci, 2x 8 Gy 1x tydné&, apod.

Klinicky cilovy objem:

* Primarni nador/lGZzko tumoru + vSechny chirurgické anastomadzy
* cely obvod mezenterickych cév

* +/- spadové lymfatické uzliny

+/- konkomitantni chemoterapie
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Hepatocelularni (HCC) a
intrahepaticky cholangiocelularni (IHC)
karcinom




HCC |HC ChiId-Pough C

Child-Pough A

Radioterapii zvazujeme:
* U neresekabilnich (z divodu nadoru i stavu pacienta)
* U pacientl odmitajicich operacni lécbu

* Alternativa lokalni abla¢ni terapie (RFA, TAE, TACE, Radioembolizace, apod.), i pri jejich selhani

Cile radioterapie:
* Radikalni potencial u lokalizovanych

* Paliace nezadoucich symptom( onemocnéni (lokalniho ¢i metastatického)



HCC, IHC

Rezim, davka:

* 50-66 Gy 4 2,0 Gy na frakci (25-33 frakci)

* Mirna hypofrakcionace: 37,5 -72 Gy v 10-15 frakcich

* SBRT: 30-50 Gy ve 3-5 frakcich

 Paliativné 20 Gy/ 4 frakce, 30 Gy/ 10 frakci, 2x 8 Gy 1x tydné&, apod.

Klinicky cilovy objem:
* Primarni nadorové postizeni

* Metastaticka loziska
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Fractionation Regimen Total dose/fractionation BED,, References
Noncirrhotic (primarily IHC): 7200-18,000 cGy 110
4000-6000 cGy/3-5 fx
CP class A: 7200-12,500 cGy 24,27,28,30,34,43,
4000-5000 cGy/3-5 fx 44,61,86,101,111
Ultrahypofractionation CP class B7: 4800-7200 cGy 28,36,86,94,101
3000-4000 cGy/5 fx
4000-5400 cGy/6 fx 6700-10,300 cGy 65,93
5000-6600 cGy/10 fx 7500-11,000 cGy 57,59,83,90,100,112
4800 cGy/12 fx 6720 cGy 110
4500-6750 CGY/IS fx 5900-9800 CGy 42,46,50,62,90,113,114
Moderate hypofractionation
6000 cGy/20 fx 7800 cGy 57
6600-7200 cGy/22 fx 8600-9600 cGy 57.59,112
5040 cGy/28 fx 5947 cGy 114,115
S B iontomn 6000 cGy/30 fx 7200 cGy 114,115
7700 cGy/35 fx 9400 cGy 58,59

Abbreviations: BED,, = biologically effective dose assuming an «/f = 10; CP = Child-Pugh; EBRT = external beam radiation therapy; fx = fractions;
HCC = hepatocellular carcinoma; IHC = intrahepatic cholangiocarcinoma.

" Bolded regimens are the most common prescriptions used, based on consensus of the task force. Dose constraints in Table 7 pertain to these

most common dose fractionations.
Lower doses recommended for central lesions in which the maximum point dose to central bile duct(s) cannot be met.
For IHC when combined with concurrent systemic therapy.

i




OARs/ Ultrahypofx Ultrahypofx Moderate hypofx Standard fx Toxicity endpoint
References 3fx 5fx 15 fx >20 fx
Uninvolved liver, Mean <1200-1500 cGy =~ Mean <1500-1800 cGy =~ Mean <2400 cGy =~ Mean <3200 cGy  RILD
noncirrhotic 2700 cc <1900 cGy 2700 cc <2100 cGy
(MLD).‘.:.H)‘,J
Uninvolved liver, Mean <1000-1200 cGy =~ Mean <1300-1500 cGy =~ Mean <2000 cGy =~ Mean <3000 cGy  CP increase >2 at 3 mo
CP class A (MLD) 2700 cc <1500 cGy RILD
46,83,86,93,116
Uninvolved liver, N/R' Mean <800-1000 cGy Mean <1600 cGy =~ Mean <2400 cGy  CP increase >2 at 3 mo
(MLD) 2500 cc <1000 cGy RILD
CP class B7
46,83,86,93,116,117
Central bile ducts D0.03 cc <3570 cGy D0.03 cc <4050 cGy == — Stenosis
109
Stomach D0.03 cc <2200 cGy D0.03 cc <3200 cGy D0.03 cc <4200 cGy D0.03 cc <5400 cGy Ulcer
ot D10 cc <1650 cGy D10 cc <1800 cGy V45 Gy <33.3%
V40 Gy <66.7%
Duodenum D0.03 cc <2200 cGy D0.03 cc <3200 cGy D0.03 cc <4500 cGy DO0.03cc <5400 cGy Ulcer
i D5 cc <1650 cGy D5 cc <1800 ¢Gy
Small bowel D0.03 cc <2500 cGy D0.03 cc <3200 cGy D0.03 cc <4500 cGy DO0.03cc <5400 cGy Ulcer
ERARIH D5 cc <1800 cGy D5 cc <1950 cGy V45 Gy <195 cc
Large bowel D0.03 cc <2800 cGy D0.03 cc <3400 cGy D0.03 cc <4500 cGy DO0.03cc <6000 cGy Ulcer
o D20 cc <2400 cGy D20 cc <2500 cGy V55 Gy <5 cc
V45 Gy <60 cc
V35 Gy <150 cc
V30 Gy <200 cc

Abbreviations: CP = Child-Pugh; D = dose to; fx = fraction; hypofx = hypofractionation; MLD = mean liver dose; N/R = not recommended;
OARs = organs at risk; RILD = radiation-induced liver disease; SBRT = stereotactic body radiation therapy; V = volume that received.

" This table is a combination of evidence-based constraints and expert opinion; dose constraints are for the most common fractionations. It is meant

as a starting point to keep the doses as low as possible to OARs while still achieving a tumoricidal dose.

" CP class B patients are at very high risk of decompensation. The task force does not recommend 3 fraction SBRT; a 5 fraction SBRT regimen or

hypofractionated approach to keep the MLD as low as possible is preferred.




Karcinom zlucniku a
extrahepatickych zlucovych
cest




Karcinom Zluéniku a zluCovych cest

Radioterapii zvazujeme:

e Adjuvantné u resekovanych (R1-2, N1)
* U neresekabilnich

e Paliativné u lokalné pokrocilych

* V pfipadé inoperabilni loko/regiondlni rekurence

Cile radioterapie:
» ZlepSeni lokalni kontroly (sniZeni rizika rekurence, progrese)
* Potencionalné radikalni u lokalizovanych iresekabilnich

* Paliace negativnich symptomu (bolesti, krvaceni, poruchy pasdze, obstrukce — reikterus)



Karcinom zlucniku a zZluCovych cest

Rezim, davka:

* Pooperacné: 45Gy/25 frakci s boostem do 50-60 Gy dle radikality operace (RO, R1, R2)

* Iresekabilni: 58-67,5 Gy v 15 frakcich (hypofrakcionace) ¢i normofrakcionace dle OAR a mozZnosti
e SBRT: 30-50 Gy ve 3-5 frakcich

 Paliativné 20 Gy/ 4 frakce, 30 Gy/ 10 frakci, 2x 8 Gy 1x tydné, apod.

Klinicky cilovy objem:
* Primarni nddor/ltzko nadoru + spadové lymfatické uzliny

 Metastaticka loziska

+/- konkomitantni chemoterapie zalozena na fluoropyrimidinech



Jak ale radioterapii
provest ?
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Fiducial markers

— "

GA150-20:0.5 x 150 mm (25G x 5.9") needle preloaded with a 20 mm Gold Anchor marker

Marker can be Implanted in: Prostrate, Kidney, Lung, Liver, Pancreas, Breast, Cervix, Rectum










Fixace polohy pacienta







CT simulace

2 hodiny pred CT lac¢nit (stejné tak potom pred kazdou frakci)

4D respiratory motion management
e ITV

* fazové specificky gating
 amplitudovy gating

* back-up gating

e respiratory tracking

Komprese epigastria k omezeni dechové amplitudy
 NE u Ca pankreatu —duodenum !!!!

Tloustka CT fezl 2-3 mm

i.v. Kontrastni vysetreni
p.o. kontrast (pak ale vypit odpovidajici mnozstvi tekutiny pred kazdou frakci)



Respiratory waveform

Inspiration

Expiration

Six bins of a 4D-CT data set

Two artificial image data sets are then constructed from the 4D-CT
data: an average intensity projection (AlP) and a maximum intensity
projection (MIP)
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Breathe

Backup gating

used in patients with motion-encompassing
method of treatment

prevents problems caused by sudden irregular breathing

ensures that breathing throughout the treatment is
consistent with the breathing trace at 4D-CT

Unusual breath!

Upper threshold

Lower threshold
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VMAT (Volumetric Modulated Arc Therapy)
IMAT (Intensity Modulated Arc Therapy)

Rapid Arc

Calculation direction
for arc segment




Stereotakticka radioterapie




Peter Nagy

So mnou nikdy nezostarnes

So mnou nikdy nezostarnes
So mnou nikdy nezostarnes
So mnou — nezostarnes

Prave som sa pevne rozhodol.
Ze nikdy viac nezostarnem
Slubil som si to a kto by bol
Trochu proti ma to marne

Ved musis to citit

7e eSte sa to da zachranit
Lebo

So mnou nikdy nezostarnes

So mnou nikdy nezostarnes
So mnou — nezostarnes

Len

So mnou nikdy nezostarnes
So mnou nikdy nezostarnes
So mnou — nezostarnes

Ked' sa tak na teba pozeram
Nechce sa ti starnut
Ved'citis ako z teba ubuda

A krasa ta vyhodi z podnajmu
Musis to citit
Ze este sa to da zachranit
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