VALUTAZIONE DOSIMETRI ELPIANI DI CURA IN IMRT CON
BOOST SIMULTANEO INTEGRATO PER IL TRATTAMENTO DI
NEOPLASIE DEL RINOFARINGE LOCALMENTE AVANZATE

AA.Errico, A*R.D'Agostino, *A. Natuno, 2D.Di Cosmo, *G.Squeo,”
S.Carbone, "A.De Zio, C.M.Malcangi, **A. Lamacchia,
AMA.M. Cicoria, "A. Favia, AS. Bambace

U.O.C.Radioterapia - Osp. Dimiccoli,Barletta
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NEOPLASIE |

ELARINOFARINGE

INCIDENZA

« BASSA:USA, Europa

(0,2-0,5 casi/100.000
abitanti)

« ALTA: Cina meridionale,

Hong Kong (25-50 casi/
100.000abitanti)

Africa settentrionale (8-12
casi /100.000 abitanti)

EZIOLOGIA

o Abitudini voluttuarie:fumo di
tabacco, consumo di alcool

« Abitudini alimentari

« Infezioni virali: EBV

ISTOLOGIA
. CARCINOMA (90%):

Squamoso cheratinizzante

Squamoso non cheratinizzante

Indifferenziato

. LINFOMA (10%)




NEOPLASIE DEL RINOFARINGE

ANATOMIA E VIE DI DIFFU;A/éNE R
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NEOPLASIE DEEL RINOFARINGE

SINTOMI

. EPISTASSI

. OTALGIA

. OSTRUZIONE NASALE

« DEFICIT NERVI CRANICI
. TURBE OLFATTIVE




Vs
NEOPLASIE DEL RINOFA x 0‘ MENTO

rcai.":‘u'.p Cancer of the Nasopha

at |
gmmmeCCN Guidelines Ve S|

CLINICAL TREATMENT OF PRIMARY AND NECK
STAGING
Definitive RT to |
T1, NO, MO —* | nasopharynx and
elective RT to neck? I
.”G.‘
T1, N1-3; followed by
T2-T4, any N .quam chemotherapy (category 2B)%€
Induction dunolho category 3)¢® —,j
followed by ¢ h-mdm
Platinum-based
AT combination c
yi Mﬂm
any N, M1
Concurrent
chemo/RTBSf

“Sae Pringples of Svstemic Thompy (CHEM-A).
SWVhen using concurrent chemotherapy/RT, the peeferred agent is dsplatin (category 1)
on induction chemaotherapy.

“See Princigles of Surgery (SURG-A)

Note: Al recommendstions am category JA uniess othenwise Indcated
Clnical Trials: NCON belloves that the best manageamnt of any cancer patient Is In » clinical tial Particigation i clnical Flals s especially encowaged '

Ve I00T GROWT) © Mol Camgreiaens Came Nl Do DN Mgt sae vt DaNCON O SB0wd & Tn Batulis vy b e S sl oy Vs @l Tk i T e N




NEOPLASIE DELRINOFARINGE

L'IMR

rappresenta Il gold standard nel

trattamento delle neopla3|e del rlnofarlnge

/ T\

ottimizzare la distribuzione di dose al target minimizzare la dose agli organi ,a rischio
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s HEAD AND NECK CANCER SYMPOSIUM 4 et —
ELSEVIER \—
NASOPHARYNGEAL CA R: ADVAN :
ANNE W. CR. = \\
Department of Clinical Oncology. Pamcl . . '
?IIIIIIIIIIIIIIIIIIIIIIIIIIII. o‘ \'j‘ ‘
s Nasopharyngeal cancer (NPC) is one of the greatest chaly v _
" jenges for oncologists. Because of the decp-scated anstomi® — - sadisiayy S seecglenmgenl carcidm: -
= location and the proximity o critical structures, radical surgig
m cal resection s most difficult. This highly malignant cances Variab UCSF (10, 11) MSKCC (1 \ () 15
: was invariably kethal until the advent of radiotherapy (RT): ; = \ = ?M L
R THE Mr RpaHE OGRS RO ESTME SRy ke e \ N 1 a i 2, R
mid-1960s marked the first major breakthrough. Megavolt-  Medan folow up (mo) ' 0 3 29 1 2
age RT has since become the mainstay of treatment, but the e L3 1 =
. S . j 0 2
therapeutc margin is notoriously namrow., -g:l S Oy ‘ ' 2?2 ?ﬁ (: 76
Mraction (Gyy | 217
Meticulous attention to every single step in the RT process  Addiional tatment (%) ’ , ';
is important, particularly when using an increasingly confor- e phemeriat » ” e A | ‘ : =2
mal technique. The first fundamental step is accurate dehinea- lef-l'w:-m . o - T '/ o oa
tion of the gross tumor extent. Fusion of magnetic resonance wm ) \ ‘/ — 3y ‘ ; )
images with planning computed tomography is indicated,  Losal cord () — M . 1 %
Positron emission tomography is being increasingly used,  Dise corent () - ARTRE, d\ 9 -
not anly for better detection of distnt metastases, but also | Qusllsnnas) —ld e WA . - T
for depiction of locoregional tumor metabolic activity for x,';:,',:_, Conde 22 2y — Wi ¥ l
supplementary information. e ey e ,.?7& O B -
Optimization of dose fractionation is crucial. Although Dysphagia (Grado >2) I ‘. ' 5
NPC is radiosensitive, a significant dose response has been  hprinanna " N a1
suggested by rerospedtive data. The general consensus is Temporal lobe necrosis 08 ‘ ‘ 1] . ‘ # 4
that a total dose of 70 Gy or above is needed for the gross Torwenéal cpistmxis 05° : LN : . 4
wmor and 50-60 Gy for elective treatment of potentia at- Abbreviations: UCSF = University of Califoenia, San Francisco; MSKCC = M cncring C g3 PWH = Prince of
risk sites. One method Ofxbﬂlm dose escalation is o SWC x:l::luquhl (Homg Kong x QMH » Quecn Mary Hosprtal (Hong Koag, PTV .G p . ? . 3TV = gross asnor
i

* According 1 dats repoaied by Lee eral. (10) i 2002
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INTENSITY-MODULATED RADIO
CARCINOMA: DOSIMETRIC ADVANTAG
AND FEASIBILITY C

MicarL K. M. Kas, FRCR.. Ricky MGl €Hav. )
PerER H. K. CHoL FR.CR., AND V ;

Depastment of Clinical Oncology, Chinese University of Hoag Ko

Tio. MD.FRCR
of Wales Hosputal. Shatin. Hong Kong SAR. China

Brainstem YA . '
1m0 v =

'0.\ 100
sl Ho's \\ i
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!
CLINICAL INVESTIGATION
TREATMENT OF NASOPHARYN CARCINOMA U
MODULATED RADIOTHERAPY —THE N ATION ~ CER CE
EXPERIE g‘-: e -
IvaN WENG-KEONG THaMm, FRCR..*! Sw Wan Hee, 'A ST Ricuas G-CNERT YTO.
Pateman BTe Savien, CMD..* James Lex, P D% ' ee-KiaT Tan, FRCR..®
Kam WENG Fong, FRCR.." Ed TIONG RCR.." anD
JoserH TiEN-SENG : t
* Depanment of Radiation Oncology. and * Division of Clinscal Trials:
Tablke 3. One- and
Type Events N
All patients

Overall survival 14195
Local recurrence-free survival 19/195
Dis S 1971

TES SUrviv 4‘%
Overall survival 10/188
Local recurrence-free survival 12/188
Distant relapse-free survival 16/188
Discase-free survival 34/188

Table 4. Frequency (%) of acute 1oxicity

Chemotherapy
Toxicity Grade 0-2 Grade 3 Grade 4 Grade 0-2
s o 102 0%, e Wis 11 o 7 (100) ) ( 0
Mucositis 75T 30(29) 0 63 (80) 13 I_&))\ 0 ‘
i 83 79) 22(21) 0 73 (92) 6 (8) 0 '
eTON Y TOT o T3 77 (100) 0 LR =
{ i 10S (95) S435) 0 . -
Total white count nadis 69 (63) 37(34) 4 (3) !. ) ! ‘
Neutrophil count nadir T3 (66) 33 (30) 44 ! ‘
LA w o 2 w4 Lng :
T )
.




&m";‘::,'m NCCN Guidelines
Cancer of the Nasor

NCCN
Netwotk’ o
PRINCIPLES C

R‘I’Abm(pubmdlnodnmothn

«PTV
» High risk: Primary tumor and invo
subclinical infiltration at the primar
¢ 66 Gy (2.2 Gy/fraction) to 70 Gy/( ‘
« Intermediate and low risk: Sites of susg
.uey(z..oymacuon)wsoey(m

-3

CONCURRENT CHEMORADIATION:
(M for patients eligible for chemot
Fﬂﬂbk typical 7ooyczocynn

» lintermediate and

risk: 44 Gy (2.0 Gy

IMRT is preferred over 3D conformal RT in ¢
to critical structures.

1
Sae Badition Technioues IRAD-A) and DEgussion
2Suggest 44-54 Gy in 3D conformal RT and 54-60 Gy in IMRT due to dose panting (dependent upon dose per fraction)

Note: All recommendations ase gory 2A and otherwise Indcated.
Clnical Trisls: NOON belleves that the best g of any pats Binact trial. Participation in cinical vials is especially encour.

e 2201, 029110 Neorwl Congretes e Caca Neteot Yi. D) Al gts med et TRaNCON Dot ted ac T Bavelir Sy Wt S sk o 7 ey S sl ol © e e e WO e e e




IL NOSTRQ/STUDIQ

SCOPO: valutare la qualita dosimetrica dei piani di trattamento in modalita
SIB-IMRT di neoplasie rinofaringee localmente avanzate eseguiti c/o
I'U.O.Radioterapia dell'Osp. Dimiccoli di Barletta

MATERIALI E METODI: da Febbraio 2010 a Febbraio 2014 sono stati trattati
10 pz mediante radioterapia SIB-IMRT, associata a chemio concomitante a
base di CDDP.

3 volumi target

PTV1:T,N+ ) 66/69,96Gy
PTV2:N ad alto rischio di malattia subclinica sy 60Gy

PTV3 :N a basso rischio di malattia subclinica ‘ 294Gy
Organi a rischio

Midollo spinale,tronco encefalico,parotidi,coclee,laringe, chiasma ottico




IL NOSTRO STUDIO

PTV 69,96 PTV 60

PTV 54




/AO /“ - UIJIO

ATEGIE RT |

Tutti | pazienti sono stati sottoposti a TC PET di fusione
per la delineazione dei volumi bersaglio




IL NOSTRO STUDIO

CON "'ROLLI IGR

Tutti | pazienti sono stati sottopostl a controlll di setup
mediante imaging a kV giornaliero e cone-beam una
volta a settlmana




IL NOSTRO STUDIO

Di ogni piano e stato calcolato:
 L'indice di conformita (Cl, conformity index)
. L'indice di omogeneita (HI, homogeneity index)
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CONFORMITY INDEN: A REVIEW

Lot Fauviir, M.D,* Groscas Not, M.D.* Jeas-Jacguis Mazzmos, MD,, D¢ . iy S fan ,
AND Mﬁ 8“. MIDI.I WS " 2 : D - MoHa HA £ \ : ] L L “uon AND
“Matist Cote, Oriy, France, "I Sepduibe Hoad, P, Francy. "Mttt Coke, P, Fatv ' wreRt Scrumt-ULii)

V
Conformity IndeXgo: = — (16)

v

where Vg, = reference isodose volume, and 7V = target
volume.

The RTOG “conformity index” (Eq.1c) is casy to inter-
pret._A conformity index equal to | corresponds to ideal
conformation. A conformity index greater than | indicates
that the irradiated volume is greater than the target volume
and includes healthy tissues. If the conformity index is less
than 1, the target volume is only partially irradiated. Ac-
cording to RTOG guidelines, ranges of conformity index
values have been defined to determine the quality of con-
formation, because a value of 1 is rarcly obtained. If the
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1,8
1,6
1.4
1,2

1
0,8
0,6
0,4
0,2

0

1,8
1,6
1,4
1,2

1
0,8
0,6
0,4
0,2

0

CI PTV1

ClIPTV2

H PZ1
1'RZ2
uPZ3
Pz4
PZ5
HPZ6
Pz7
H PZ8
PZ9

PZ10

uPZ1
Pz2
PZ3
PZ 4
mPZ5
mPZ6
mpPz7
PZ8
EmPZ9
PZ10

Cl mediano peril PTV1 e
1,40 (range 1,20- 1,60)

Il Cl mediano per il PTV2
e 1,50 ( range1,40-1,70)



IL NOSTRO STUDIO

2
18
16 mPZ1
mPZ2
1.4 PZ3
" «rze - 11 Cl mediano peril PTV3 &
08 e . 1,50 (range 1,20- 1,80)
0,6 PZ8
mPZ9
0.4 = PZ 10
0,2 |
. .
CIPTV 3 T ). Rdinbon Ovcelogy Miol P, Vil 64 N2 pp 100 142, 208
© 206 Ebeviet |
Peod in e All zt::‘vf
Per tutti i PTV |
g LIS formation, hecause™a-yalue of | 4s rarely obtained, If the
CO"S.Ideratl | "_“‘jlce conformity index is situated between | and"2, tréatment is
di conformita considered 1o comply with the ireatment. plan; an index
mediano é compreso between 2 and 2.5, or 0.9 and 1.3”5“@“(1 'TQbeammor

i el violation, and an index less than'0.9 or moraithan 2.5 is
in tali limiti considered to be a major Violaton. However, Mhis index
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0,12

o PZ1
WPZ2

«: L'Himediano per il PTV1 & 0,08
0,06 .Ezg (range 0,06- 0110)

HIPTV 1

HPZA1
mpPZ2

PZ3 L'HlI mediano per il PTV2 e

mPZ4

mPZ5 0,14 (raﬂge 0,07_ 0520)

B PZ6

PZ7
EmPZ8

PZ9

PZ10

HIPTV 2
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0,35
0,3
0,25
0,2
0,15
0,1

0,05

mPZ1
PZ2
PZ3
mPZ4

Pz L'HI mediano peril PTV 3 e
i 0,19 (range 0,07- 0,30)

mPZ8

PZ9
PZ10

HI PTV 3
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Table 1. QUANTEC Summary: Approximate Dose/Volume Dutcome Dty for Sexe

Imadistion type
Volume (pantial of gan um
Orgm sgmented otherwise stated )
Whle organ Whole organ Permaent cranidl |
neuropahy of geToR
Whole organ IDLRT Permanent cran '&
neuropghy o nedosis
-
Whale organ IDCRT Pammentcranid =
neuropathy of necrosis
Whalke ongan SRS (simgle fractin)  Permasent cranial Do <123
o hy of decrosis
: Pantial IDCRT Mye
it o T Gz
Panial organ IDCRT Myelopathy Dmax = 69
Parthal organ SRS (single fraceon)  Myclopathy Donxx = 13
Partal orgas SRS (hypotraction)

n

; 2 8

Myelopathy Dmax = 20 I : -&‘
)’
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56
54
52
50
48
46
44
42

40

50
45
40
35
30
25
20
15
10

RISULTATI

HPZA1
PZ2

g La mediana della D max al
i tronco encefalico € 49,6 Gy
I i (range 45,4 Gy - 53,9 Gy)

D max TE

D max midollo

mPZ1
Pz2

PZ3 La mediana della D max al

mPZ4

Pz5 midollo spinale € 41,9 Gy
Ch (range 38,5 Gy - 45,3 Gy)

mPZ8
PZ9
PZ10




IL NOSTRO STUDIO

Table |. QUANTEC Summary: Approximate Dose/Volume Outcome Dty for Scveral Ovgans Following Conventional FracSonation (Unless Otherwise Nowed)*

Imadistion type Dose (GyLor
Volume ( pantial organ unless dose/volume Notes on
Orgmn segmened otherwise stated )’ End point parameters’ Rate (%) dose/volame paramcters
< Larynx , Wholc organ ID-CRT Vocal dvsfancon [ max <66 <20 ‘With chemothe py. hudo-’dmk
study {sec Soction A2 inpagper)
Whole organ IDCRT Aspiratios ' Mlean dose <50 Witk chemotbempy, hased on <ir.zhe
study (scbl in paper)
Whole orgas ADCRT Fdema Mean done <44 <X Wihout chomotherapy, based
‘ _ on single in pagents wihout
Whole organ ADCRT Edema L VS0 <27% <0 lwymx
Whole organ iDCRT Sorsory nevral ‘tliﬂ.]m\ éhﬂ dox =45 > @ Mean dose w cochear, hewing at 4
xHz
Whole organ SRS (single fracion)  Semsory noural hearing loss Prescription dose =14 <25 Sarviceable bearing
60
mPZ1
50 mPZ2

40 PZ3

% - La mediana della D media al laringe

2 e e 41,3 Gy (range 34,6 Gy- 48,0 Gy)
mPZ8 ‘-l

10 PZ9

0 PZ10 I

D media laringe
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50
45
40
35
30
25
20
15
10

(&)

40
35
30
25
20
15
10

o

o

PZ2
PZ3

-rz2 LA mediana della D media alla

PZ5

.-rs COClea omolaterale e 38,1 Gy
rod (range 30,1 Gy - 46,0 Gy)

RISULTATI

BPZ1
D media coclea omolat

HPZA1
PZ2

-2« La mediana della D media alla
.~-c coclea controlaterale & 27,8 Gy
s (range 21,2 Gy - 34,3 Gy)

D media coclea controlat
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Table |. QUANTEC Summary: Approximate Dose/Volume Outoome Dats for Several Ovgans Folkw ing Conventional B actonation (Unless Ochenwise Nowd)*

Imadisgion type Dose (Gy) or
Volume (partial organ unk dase/volume Notes on
Organ scs:m:nl‘d «t:.wiw sagod n'“ Endpoint P ameters Rate (%) dose/volume fpavn:u:n
Whole organ IDCRT Opéic neuropathy ComaesS Given the small sze, IDCRT is oficn
Whole organ IDLCRT Optic neuropathy Dmas 55-60 k= ﬁh\k«ll“
Whole organ IDCRT Optc neuropathy Dmax >60 >7-20
— ——
Whole organ SRS (single fracaon)  Opac neuropathy Dmax <12 <l
50
45 mPZ1
40 mPZ2
35 PZ3
30 mpPZ4 .
- .-  Lamediana della D max al
PZ I I -
20 "rzs chiasma ottico € 24,1 Gy
15
i PZ8 (range 3,2 Gy — 45,0 Gy)
mPZ9
. PZ 10

D max chiasma
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Table |. QUANTEC Summary: Approximate Dose/Volume Outaroe Dats for Several Organs Following Coaventional Fractionation (Unlless Otherwise Nowd)*

Organ

Imadistion type Dose Gy ot
Volume (partial organ unkess dosefy dumv:
segmenied otherwise stated )’ d poiat mmt\
Rilstenl whoke IDCRT Loog e parotid seli vy é Poe combined pastid glanc*
paatad glands fu Mto(
M l l Y- |
Unilateral whole IDCRT Long em E: M doacd!)) @ Foe single partid gland.
paosd gland funtion cc\l 10s ‘l of Al least e partid glasd parcd v
pe-RT level <X Ciy .

La mediana della D medla alla parotide
omolaterale & 28,2 Gy (range 22,4 Gy - 34 Gy)
La mediana alla parotide controlaterale e
22,7Gy (range18,5 Gy - 26,9 Gy) |




IL NOSTRO STUDIO
CONGEUSION]

| risultati della nostra analisi dimostrano
'adeguatezza del piano di trattamento IMRT -
SIB nell'assicurare la corretta e omogenea

distribuzione di dose al volumi irradiati
simultaneamente e nel minimizzare l'estensione

delle alte dosi nel tessutl sani circostanti.



