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Factor Efffect on Tissue

Radiotherapy

Hypofractionation Increase late effects

Hyperfractionation Increase acute effects, decrease late effects

Increased total radiation dose
Large field of radiation

Chemotherapy

Increased dose

Duration of exposure

Bolus

Infusion

Type of drugs

Cell-cycle dependent

Cell-cycle independent

Limited organ interaction

Multiple organ interaction

Timing/scheduling of Modalities

Sequential
Concurrent ( Simultaneous )

Normal tissue type

Critical

Noncritical

Increase acute and late effects

Increase acute effects

Increase drug-specific acute and late toxicity

Increase acute toxicity of radiotherapy

Increase toxicity of proliferative tissues
Decrease acute toxicities in general
Possible increase radiotherapy interaction on

tumors and normal tissues

Increase toxicity of proliferating tissue
(eg. Alkylating agents, 5 FU, bleomycin )
Increase toxicity in all tissues

(eg. Anthracyclines, actinomycin D )
Vincristine- neuropathy

Doxorubicin-cardiac, gastrointestinal effects

Decrease side effects

Increase acute and possible increase late effects

CNS, lung, heart, kidney, and liver toxicity

Skin, bladder, esophagus toxicities
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az $98a% 50 1 51) ( Tolerance dose 5/5 1AL 50/5)

AnzImIngou 5% i 59 ANEININFOU 50 % 71 57
03972 1/3 2/3 3/3 1/3 2/3 3/3 ﬂ13$£!%5ﬂ%’ﬂuﬁlﬁﬂ
1 50 30 23 - 40 28 Clinical nephritis
3¢ 'GN 60 50 45 75 65 60 Necrosis infarction
fMuaues 60 53 50 - - 65 Necrosis infarction
wdntlszamludunds 5eu.50 109050 20%0.47  S5N.70 109470  20%y.-  Miyelitis necrosis
1loa 45 30 17.58 65 40 24.5 Pneumonitis
la 60 45 40 70 55 50 Pericarditis
N REREIRE 60 58 55 72 70 68 Clinical stricture/perforation
NIINITDINT 60 55 50 70 67 65 Ulceration, perforation
'l Laﬂ 50 40 60 55 Obstruction perforation/fistula
M4 Gl.ﬁiy: 55 45 65 55 Obstruction perforation/ulcer/fistula
1&nasa 60 80 severe proctitis/necrosis/fistula
iy 50 35 30 55 45 40 liver failure

H @ a Y @ . .
5197 2 1AA4 dose volume LAZONTINITINANAVIUALININNTAIBTITVY conventional fractionated 3D-CRT 913
7)

QUANTEC

00z 5nms Dose/Volume Phinafedqege Sananzunsadeu  anzunsndeu
Brain <60 Gy <3% Symptomatic necrosis
Brain 72 Gy 5% Symptomatic necrosis
Brain 90 Gy 10% Symptomatic necrosis
Brain stem <54 Gy <5% Neuropathy or necrosis
Brain stem D1-10 cc <=159 Gy <5% Neuropathy or necrosis
Brain stem <64 Gy <5% Neuropathy or necrosis
Optic nerve/chiasm <55 Gy <3% Optic neuropathy
Optic nerve/chiasm 55-60 Gy 3-7% Optic neuropathy
Optic nerve/chiasm >60 Gy >7-20% Optic neuropathy
Spinal cord 50 Gy 0.2% Myelopathy
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03vz U3nag Dose/Volume Pinafidqege  dananzunsndou  anzunsndou

Spinal cord 60 Gy 6% Myelopathy

Spinal cord 69 Gy 50% Myelopathy

Cochlea Mean <=45 Gy <30% Sensory-neural hearing loss
Parotid, bilateral Mean <=25 Gy <20% Long-term salivary function <25%
Parotid, bilateral Mean <=39 Gy <50% Long-term salivary function <25%
Parotid, unilateral Mean <=20 Gy <20% Long-term salivary function <25%
Pharyngeal constrictors Mean <=50 Gy <20% Symptomatic dysphagia and aspiration
Larynx <66 Gy <20% Vocal dysfunction

Larynx Mean <50 Gy <30% Aspiration

Larynx Mean <44 Gy <20% Edema

Larynx V50 <27% <20% Edema

Lung V20 <=30% <20% Symptomatic pneumonitis

Lung Mean 7 Gy 5% Symptomatic pneumonitis

Lung Mean 13 Gy 10% Symptomatic pneumonitis

Lung Mean 20 Gy 20% Symptomatic pneumonitis

Lung Mean 24 Gy 30% Symptomatic pneumonitis

Lung Mean 27 Gy 40% Symptomatic pneumonitis
Esophagus Mean <34 Gy 5-20% Grade 3+ esophagitis

Esophagus V35 <50% <30% Grade 2+ esophagitis

Esophagus V50 <40% <30% Grade 2+ esophagitis

Esophagus V70 <20% <30% Grade 2+ esophagitis

Heart (Pericardium) Mean <26 Gy <15% Pericarditis

Heart (Pericardium) V30 <46% <15% Pericarditis

Heart V25 <10% <1% Long term cardiac mortality

Liver Mean <30-32 Gy <5% RILD (in normal liver function)
Liver Mean <42 Gy <50% RILD (in normal liver function)
Liver Mean <28 Gy <5% RILD (in Child-Pugh A or HCC)
Liver Mean <36 Gy <50% RILD (in Child-Pugh A or HCC)
Kidney, bilateral Mean <15-18 Gy <5% Clinical dysfunction

Kidney, bilateral Mean <28 Gy <50% Clinical dysfunction

Kidney, bilateral V12 <55% <5% Clinical dysfunction

Kidney, bilateral V20 <32% <5% Clinical dysfunction

Kidney, bilateral V23 <30% <5% Clinical dysfunction

Kidney, bilateral V28 <20% <5% Clinical dysfunction
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01072 15mas Dose/Volume USinusedgega fanMzunIndeu  ANzuNIAGeu

W e

Stomach D100 <45 Gy <7% Ulceration
Small bowel
V15 <120 cc <10% Grade 3+ toxicity
(individual loops)
Small bowel
V45 <195 cc <10% Grade 3+ toxicity
(peritoneal cavity)
Rectum V50 <50% <10% Grade 3+ toxicity
Rectum V60 <35% <10% Grade 3+ toxicity
Rectum V65 <25% <10% Grade 3+ toxicity
Rectum V70 <20% <10% Grade 3+ toxicity
Rectum V75 <15% <10% Grade 3+ toxicity
Bladder (bladder cancer) <65 <6% Grade 3+ toxicity
Bladder (prostate cancer) V65 <50% Grade 3+ toxicity
Bladder (prostate cancer) V70 <35% Grade 3+ toxicity
Bladder (prostate cancer) V75 <25% Grade 3+ toxicity
Bladder (prostate cancer) V80 <15% Grade 3+ toxicity
Penile bulb Mean dose to 95% glar <50 Gy <35% Severe erectile dysfunction
Penile bulb D90 <50 Gy <35% Severe erectile dysfunction
Penile bulb D60-70 <70 Gy <55% Severe erectile dysfunction

y o a v o
ﬂ]ﬁ]ﬂ‘ﬁ 3 1A dose volume HAZOATINMTINANAVINABIINNITRIYTIFUUY Stereotactic Radiosurgery (single fraction)

A1 QUANTEC "

3

FAANTUNIAGRN  ANZUNINFOU

03vz Uas Dose/Volume YInusidqega

Brain Vi2 <5-10 cc <20% Symptomatic necrosis
Brain stem (acoustic tumors) <12.5 Gy <5% Neuropathy or necrosis
Optic nerve/chiasm <12 Gy <10% Optic neuropathy

Spinal cord (single-fx) 13 Gy 1% Myelopathy

Spinal cord (hypo-fx) 20 Gy 1% Myelopathy

Cochlea Prescription dose <=14 Gy <25% Sensory-neural hearing loss
Liver/HCC (3 fractions) Mean <13 Gy <5% RILD

Liver/Mets (3 fractions) Mean <15 Gy <5% RILD

Liver (3 fractions) >700 cc <15 Gy <5% RILD
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(PET/CT for radiation treatment planning)
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Regional lymph node EUS 1841
Regional lymph node CT 943
Regional lymph node FDG-PET 424
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Abdominal lymph node CT 254
Distant CT 437
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Floor of mouth - genioglossus and geniohyoid muscle bilaterally
- sublingual and submandibular salivary glands ipsilaterally (bilaterally if
midline tumor)
- adjoining alveolar ridge, mandible
- muscles at the root of tongue
Oral tongue - intrinsic and extrinsic muscle of tongue
- base of tongue
- floor of mouth
- glossotonsillar sulcus
- anterior tonsillar pillar
Buccal mucosa - Cranially : buccal-gingival sulcus, infratemporal fosssa
- Caudally : buccal-gingival sulcus, submandibular salivary gland
- Anteriorly : behind lip commissure
- Posteriorly : retromolar trigone
Tonsil - adjacent buccal mucosa, palate, base of tongue
- Advanced case : mandible, ipsilateral pterygoid muscle, parapharyngeal
space, adjacent nasopharynx
- if posterior tonsillar pillars are involved : extends inferiorly to include
pharyngoepiglottic fold
Base of tongue - entire base of tongue, valleculae, oral tongue (at least 2 cm from GTV)
- if vallecular is involved : extend to include suprahyoid epiglottic larynx
Pharyngeal walls - Cranially : nasopharynx
- Caudally : hypopharynx

- include parapharyngeal space
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Soft palate - entire soft palate, superior aspect of tonsillar pillars and fossa,
pterygopalatine fossa
- advanced lesion : adjacent nasopharynx and pterygoid muscle
- if pterygopalatine fossa involved : extend to base of skull
- if pathology shows adenoid cystic carcinoma, high-grade acinic cell
carcinoma: extends through course of maxillary nerve to cranial nerve
V ganglion in carvenous sinus
Advanced laryngeal ca - entire larynx
- pyriform sinus
- valleculae
- paraglottic and preepiglottic space
- entire thyroid cartilage
- if tracheostomy : tracheostoma
Hypopharynx - cranially : nasopharynx
- caudally : 2 cm below cricoid cartilage
- pyriform & lateral pharyngeal wall cancer : posterior pharyngeal wall,
hemilarynx
- pyriform sinus extends laterally : ipsilateral thyroid lobe
Paranasal sinus - maxillary sinus : palate, alveolar ridge, nasal cavity, nasopharynx,
medial orbit, pterygopalatine fossa, infratemporal fossa
- superior lesions: : extends to sphenoid sinus, foramen rotundum
- upper nasal cavity, ethmoid sinus : extends to cribiform plate and a rim
of frontal lobe

- intracranial extension : anterior cranial fossa

[59]



ﬁumﬁwmﬁauuzﬁa VoA

Nasopharynx - base of skull

- pterygoid plate

- parapharyngeal space (locates lateral to pharynx, medial to
pterygoid muscles and deep lobe of parotid gland)

- pterygoid muscle

- sphenoid sinus, cavernous sinus

- foramen ovale, carotid canal, foramen spinosum

- caudally : parapharyngeal space at mid tonsil level, retropharyngeal
space to level of hyoid bone

- posteriorly : clivus is included

- anteriorly : posterior third of maxillary sinus, posterior ethmiod sinus,
posterior third of nasal cavity

- if base of skull involvement : include hypophysis, optic nerve and

chiasm

(limit dose to 45-55 Gy at < 2 Gy/fraction)

v Y
M3199 3 MITWMUNNGUVOIROVI UM ADIUTIIURINOAIM Robbins classification

Level Terminology

Ia Submental group

Ib Submandibular group

II Upper internal jugular group
I Middle internal jugular group
v Lower internal jugular group
A% Spinal accessory group

VI Anterior compartment group
VII Upper mediastinal group
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Level Cranial Caudal Anterior Posterior Medial Lateral
Ia Cranial edge of Body of hyoid bone  Innerside mandible Floor of mouth Not present Inner side of mandible, medial edge of
submandibular gland, platysma, skin muscle/hyoid body anterior belly
geniohyoid muscle of digastric muscle
Ib Mylohyoid muscle, Body of hyoid bone Innerside of Posterior edge of Lateral edge of anterior Innerside of mandible
cranial edge of mandible, platysma,  submandibular gland belly of digastric muscle
submandibular gland, skin
candal edge of medial
pterygoid muscle
Ila Caudal edge of lateral Caudal edge of the Posterior edge of Posterior border of Medial edge of internal Medial edge of SCM
process of C1 body of hyoid bone submandibular internal jugular vein carotid artery, paraspinal
gland, anterior edge muscle
of internal carotid
artery
1B Same as ITa Some as Ila Posterior border of Posterior border of Same as ITa Same as ITa
internal jugular vein ~ SCM
111 Caudal of level II, Caudal edge of Anterior boundery of  Posterior edge of Larynx or pharyngeal wall, Medial edge of SCM

Caudal edge of hyoid

bone

cricoid cartilage

laryngeal lumen,

SCM, center of

postero-lateral edge of vertebral canal

the sternohyoid
muscle, anterior

edege of SCM*
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Level Cranial Caudal Anterior Posterior Medial Lateral
v Caudal edge of cricoid 2 cm cranial to Anteromedial edge Anterior edge of Lateral edge of thyroid Most lateral part of SCM
cartilage sternoclavicular of SCM, platysma, paraspinal muscle, gland, esophagus, medial
joint (NO) or clavicle transverse process of edge of carotid artery or
sternoclavicular vertebra, ribs jugular vein
joint (N+)
\Y% Cranial of C1 body Caudal border of Posterior edge of Anterior edge of Paraspinal muscle Skin, medial edge of trapezius muscle,
level 11 SCM, posterior trapezius muscle, lung, clavicle
border of level II, rib, anterior 1 cm in
1L, IV front of the tip of

spinal process

VI Caudal edge of thyroid Caudal border of Skin, platysma Vertebra, seperation Not present
cartilage level IV between trachea and
esophagus**
Retrophary Base of skull Cranial edge of Fascia under Prevertebral muscle Midline
ngeal LN (RP hyoid body pharyngeal mucosa
Node)
Retrostyloid space Base of skull Cranial edge of Retrostyloid Vertebral body/base Lateral edge of RP node
level I muscles of skull
Subclavicular fossa ~ Caudal edge of level Sternoclavicular SCM, skin, clavicle Anterior edge of Thyroid gland, trachea
IV/Vb joint posterior scalenus
muscle

Carotid sheet, thyroid gland

Medial edge of carotid artery and internal

jugular vein

Deep lobe of parotid

Lateral edge of medial scalenus muscle

Note * SCM — Sternocleidomastoid muscle ** for pretracheal nodes, trachea and anterior edge of cricoid cartilage
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~ wa o A k4 A o ' 3 v 91 A 3
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clinically positive node %30 clinically negative node Aimsmisy vaz lafumsniida therapeutic radical neck dissection

AU NUIM Ao unanafignan (%)

RND (R59) I 1 I v A%

Oral cavity(ZS)

Tongue 129 32 50 40 20 0

Floor of mouth 115 53 34 32 12 7

Gum 52 54 46 19 17 4

Retromolar trigone 10 50 60 40 20 0

Cheek 17 82 41 65 65 0
Oropharynx(%)

Base of tounge/vallecular 58 10 72 41 21 9

Tansillar fossa 107 17 70 42 31 9
Hypopharynx(zs)

Pyriform sinus 79 6 72 72 47 8

Pharyngeal wall 25 20 84 72 40 20
Larynxm)

Supraglottic 138 6 62 55 32 5

Glottic 45 9 42 71 24 2

A o 1 Ay A e v y Y A g . ..
MINN 7 !Lﬁﬂ\iﬂ1§'ﬂﬁ?ﬁnfﬂlf)ﬂﬂWiqﬂan\lmlﬂﬂ\‘iﬂallunwaa\iﬂTulﬂﬂ?ﬂullagﬂnluﬂiﬂell"lusluﬁjﬂjﬂﬂlﬂu clinical positive

node
Amring swoudihe  iheil nﬁqnam"lﬂé'fwiauﬁuﬁﬁmizﬁ'mha 9
Haviaa N+ (%) (% maeé’ﬂmﬁ node positive)*

(GIN) I ) ) v \% a9
Oral cavity 787 36 42/3.5 79/8 18/3 5/1 1/0 1.4/0.3
Oropharynx 1,479 64 13/2 81/24 23/5 9/2.5 1373 2/1
Hypopharynx 847 70 2/0 80/13  51/4 20/3 2472 31
Supraglottic larynx 428 55 2/0 71/21 48/10 18/7 15/4 2/0
Nasopharynx 440 80 9/5 71/56 36/32 22/15 32/26 15/10

o v Y A Y oA o v v A 9 )
Note: * AIAAAVATUNUIADUIULAYINU LASAAAVATUVIAIADUNNATIVIY
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@iami’rwmﬁm retropharyngeal inog 185y
msi1dalu standard neck dissection ttaziivoyans
39501110 Hasegawa " 100 1ugianisaimsgnan
YoIUITIVT I oropharynx i¢ hypopharynx 358¢
3 uaz 4 TS undod retropharyngeal 1111111
36% uag 62% AWy Tuvazd Okumura™ Ny
MIGNAMINGI 14% UagWUI MW CT uag MRI
fourIdaaIuIsaiiutonisgnainlda laoil
sensitivity FENI 83% 1Az specificity 100% %11
ﬁmimqﬂ’ﬁmmﬁlmmﬁqmm"hJéTwiam‘iuwﬁm
retropharyngeal Tage1fs  CTuaz  MRI WU
Qﬁﬁmiﬂfmiqmmqqe'ﬁyugluﬁmﬁﬁﬂﬁmam”lﬂéh
Giam‘iuwﬁmﬂ’cjuéu (clinically positive node) ez 1u

9 < @ <
Aileuz5 9 e Ingaynuazuzi3e pharyngeal wall

' [~ [
ufinaeilu clinically negative node aataaslunise

ns

Mndeyanuadadiadu Binsbruch™ 1814
AUUINTI 9 L‘fdimﬁ"umimﬂ%”ﬁ“luéﬂaﬂmﬁq
Fsuzuazinodail

1. Tudihenzifeilnldednaresdida
(lateralized cancer) ¥91nAvza105adiiioeTaAen
nINNNS qnam"lﬂéTwiamilwmﬁmgﬂmiszﬂz N2
(M3 AJCC staging) Sl Wnessddhansstudae

2. doutiunded level 2 munsa uia &y
1) subdigastric node s?aéimﬁﬁmmiqﬁ posterior
belly ¥®4 digastric muscle WIAHIU jugular vein LD

2) junctional node (upper level 1IB) Gdﬁmgimﬁ@

H A t4 {1 g‘ P .. .
A13197 8 LaARUANITM (%) maqmmm‘ﬁmaummﬁm retropharyngeal °1uggﬂaﬂ clinical negative LLD

clinical positive node 1ag@ 178NN CT 1ag MRI

f{ﬁ ofd AU 511»!’31»!@1']’38 Retropharyngeal node metastasis

ueI3aduIme 1) Clinically N-  Clinically N+ (%)
(%)

Mc Laughlinm) Pharyngeal wall 93 16 21
Soft palate 53 5 19
Tonsilla fossa 176 4 12
BOT 121 0 6
Hypopharynx 136 0 9
Supraglottic larynx 196 0 4
Nasopharynx 19 40 86

Chua"™” Nasopharynx 364 16 37
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1 1< 1
subdigastric node Tagnyn subdigastric node Wuaow
oy Aa wva <
‘Ll"ll‘](iﬁfl\1'1/]11Q“]J(5]fﬂiﬂiﬂ1§@‘ﬂﬁ"lilﬁﬂﬂll$!§'\1“ﬁj1\1@iﬂ
Y Y ~ = o 1 9 v A
GU"IiJU],ﬂ‘]JﬂEWI'Q(ﬂ UUSUINHINADINITNITNIYIIA
o s v Y oy g
ml‘l]ﬂQﬁ@Nu’lLWﬁ@\T"U'N@]i\i"ll'lilﬂﬂﬂf]ullZﬁQ (91
o o 9 Y v
ALUEUIUD 1, contralateral NO) Gl‘l*iﬂWﬁ’dﬂiE)Uﬂqu
subdigastric node Lfluéiumﬂﬁqqﬁqa (most cranial)
1o & [ . .
Tag'lisuiudeeniesidasounqy junctional node
14 < [ 19 v A Y
(Uﬂlﬂullgliﬂﬁﬁﬂi‘wj\‘ﬁ]ll“ﬂ) LANDINIYITITVUIN

= v A ' g’ A . .
WRYINUNUNTYNAINABUUUYABY (ipsilateral node

(21,35)

metastases) “lﬁﬂsamqwﬁq base of skull
(retrostyloid space)
= 3 A
3. UINUNITRNATHUBDINSLIINADY

o;/ A A Y =
UNMADY level 2 1130 3 “lwmmmmﬂm’qu level 1B

Y A oy
1Hag 4 VNNAYINUAY

S A

4. wWﬂﬁﬂﬁ’QﬂanJ‘llaﬂwl,Nﬂmﬁm
S A v o Yy A o
HUUYIAD level 2-4 GlWﬂ']ij\iﬁﬂqu level 5 VNNAINU
)
f3Y

91 < a
5. “lu@ﬂwmmmnm oropharynx LIg
v v 2
hypopharynx Alimsanawiaeuiunany level 2-4
v v
Glﬁ’mai”@?fﬂqu retropharyngeal node W92 919 (NN
1< A
114 lateralized oropharyngeal tumor NUNITYNATY
YpeAouiUMaeItioenin 3 ¥u. 019185 9TAY
9 = % 1 o’/’
retropharyngeal node Y 1ASINUNIUN)
Y
6. HINUMIQNAWVDIROWIUNTA level 4
Y
> N, WneSsdnquaeuiinnded level 6 " uaz
subclavicular fossa A28

7. MINATIINVI extracapsular extension

A2SIANVDVIIAYDY CTV-lymph node 1insoUAQY

¥y
= 4

ndmiileNgngnaiuaie
Awuzihdnduausoaglnssinua
3 o o
YouwAved CTV Tunziiadsvzuazdnonwdasly

=
ATNN 9

m31eh 9 agUdeuunilumssmua CTV-HR, CTV-IR nag CTV-LR Tunzi5e@suziazdne

Aurina I CTV-HR CTV-IR CTV-LR
(High risk) (Intermediate) (Low risk)
Nasopharynx Any T NO GTV-P Optional* IN+CN (II-1V, RPN)**
Any T N+ GTV-P + GTV-N IN (adjacent)*** IN+CN (1B™", 1I-V, RPN)
Paranasal sinus T1, T2 NO GTV-P - -
T3, T4 NO GTV-P - see note
Any T N+ GTV-P + GTV-N IN (adjacent) see note
Oral cavity
(buccal , retromolar T1, T2 NO GTV-P - IN (I-111)
trigone) T3, T4 NO GTV-P Optional IN+CN (I-1v) ™
Any T N+ GTV-P+GTV-N  IN (adjacent) IN+CN (1-v) "
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AN syBz CTV-HR CTV-IR CTV-LR
(High risk) (Intermediate) (Low risk)
oral tongue T1, T2 N0 GTV-P - IN (I-IV)
T3, T4 NO GTV-P Optional IN+CN (-IV)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (I-V)
floor of mouth T1, T2 NO® GTV-P - IN+CN (I-I11)
T3, T4 NO GTV-P Optional IN+CN (V)
Any T N+ GTV-P+GTV-N  IN (adjacent) IN+CN (I-V)
Oropharynx
Tonsil T1, T2 N0” GTV-P - IN+CN (IB-IV)
T3, T4 NO GTV-P Optional IN+CN (IB-IV, RPN) ™
Any TN+ GTV-P+GTV-N  IN (adjacent LN) IN+CN (IB-V, RPN)
Base of Tongue Any T NO GTV-P Optional IN+CN (1B™,11-IV,RPN"™
Any TN+ GTV-P+GTV-N  IN (adjacent) IN+CN (IB-V, RPN)
Soft palate T1, T2 NO GTV-P - IN+CN (II-1V)
T3, T4 NO GTV-P Optional IN+CN (II-1V, RPN)
Any T N+ GTV-P+GTV-N  IN (adjacent) IN+CN (1B-V""”, RPN)
Hypopharynx
Pyriform sinus Ant T NO GTV-P Optional IN+CN (I-1V, VI RPN)
and pharyngeal wall Ant T N+ GTV-P + GTV-N IN (adjacent) IN+CN (II-VI, RPN)
Post cricoid Ant T NO GTV-P Optional IN+CN (II-VI, RPN)
Ant T N+ GTV-P+GTV-N  IN (adjacent) IN+CN (II-VI, RPN)
Larynx
Glottic T1, T2 NO GTV-P - -
T3, T4 NO GTV-P Optional IN+CN (II-1V, VI™?)
Any T N+ GTV-P+GTV-N  IN (adjacent) IN+CN (II-V, vI™?)
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Aurina BT CTV-HR CTV-IR CTV-LR
(High risk) (Intermediate) (Low risk)
Supraglottic Any T NO GTV-P Optional IN+CN (II-IV)
Any T N+ GTV-P + GTV-N IN (adjacent) IN+CN (II-V)
Subglottic Any T NO GTV-P Optional IN+CN (II-1V, VI)
Any T N+ GTV-P+GTV-N N (adjacent) IN+CN (II-VI)
Note *Optional: ﬂmﬁu margin 39U CTV-HR M50 adjacent first echelon uninvolved node
**IN- ipsilateral node, CN-contralateral node
***IN (adjacent): adjacent first echelon ipsilateral uninvolved node.
T1. RO59E level IB 919188210 involved level IT node.
T2. Tuwzisa paranasal sinus ﬁﬁmaqmmﬁnm palate, oral cavity, oropharynx, nasopharynx
130
nasal cavity M3MHUA CTV-low risk “lﬁ’ﬁmmco‘iﬂuﬁyuwﬁmvﬁuﬁmﬁua‘?ﬂazﬁgﬂgﬂam
T3. 10598 contralateral side 81 tumor 913 mid line
T4. reutimaes level 1-1 Shadoriuminiuiiinsqnamvewzis o1 lidoenossdnqu
level V

msdaSanausaa (Dose and dose volume constraint

prescription)

prescription) #1315 00 UIUT VIS IFA WA WD

T5. Well lateralized T1, T2 waz 14 involve anterior 1/3 of tongue

T6. Well lateralized T1, T2

T7. No base of tongue / Soft palate involvement

T8. R4 ’?(ﬂﬁqll RPN 813 posterior pharyngeal wall involvement

T9. MY ’?(ﬂﬁqll level IB 81 tumor involve oral tongue 130 T4 lesion

T10. P1839TAQY level IB 51ﬁmiqnamﬁéauﬁy1m§m level I 30 I Y1911
T11. MO59A AQU level VI fi esophageal extension, tumor involve pyriform sinus opex.

T12. ma%"a?maqu level VI 8] transglottic 130 subglottic extension.

o Aa Y < o ]
voamstusuveateunzise Taena ldauisauiia
2 @ ' A
14 3 52d1 na1fe

) o v A . . Y
Tumsdanmssnuidesed (radiation dose 1._PTV-high risk (PTV-HR) 141tA GTV-P

1ag GTV-N @51 radical dose (66-70 Gy)
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2._PTV-intermediate risk (PTV-IR) 1&un

5 a A d
CTV-Puaz CTV-N #959u5aiidu PTV-high
v 9

risk 0A28 §1450 CTV-N Tufifi'ldun adjacent first
echelon uninvolved node ¥141A83A Y clinically

a A A
positive node %50 VSUNYYU tumor bed Tusien

Yo 1w Y Yo 2 @ a

hlﬂﬁ‘llﬂﬁW'l@]ﬂiJ'lLlﬁ'JLm%%Ziﬂﬁﬁﬁlﬂuﬂ?iiﬂ‘kﬂlﬁill
%1451 intermediate dose (60-63 Gy)

3. PTV-low risk (PTV-LR) l1@1n elective

Y v
nodal irradiation 1#eI01REUINHABINGUATIAWY
{ ' 3 ' o
osnemignamuezisawnnd 5% IR lasy

microscopic dose (50-54 Gy)

Tumsdamssauiinezdamssnyiaiu
PTV #9lAuA CTV uazvouuaiui@nn set up
error UlQY internal organ motion Tagvo UUALNUIALY

£
THN15aNAA MU Yes CTV 1¥U AU uagnand
a a A A A 9 A g’ < 9
e Inisinaesuintiedirenauiiiay 1uau
4 Fd

d1m350 set up error U YUBYAUANUANIN AUV

=

v Yy A o L R £
WIMUINTITTIYY uazgnsal  immobization HIX
amanaoulszanm 5 . 7

TumsaalSunmssdae PTV lumsaiesed
Y v
uuuaN Y UnoedadSuImsa@uuY  sequential
1 A Y (a o A a A g
nanae TMUsunusi@uua 50-54 Gy usamilu
Fa
GTV a2 elective node 1MNUUADHAAVOLLYANITNY

o < L. . 4
saaliianag (shrinking field technique) 1D boost

a Jrp = . 2L q9
TR LRI ISRY gross tumor IUNY radical dose CRNGTREN
o o s ~ A
nnuailszunm 7 e asuilanunegunag
MudasIn1snunuTsnmmzNa1e93 altered
fractionation 1% hyperfractionation 8¢ accelerated
fractionation with concomitant boost A451891UUD

@7 &

RTOG 9003"” F4WUIUNAUAAINA1IFIYNUOAT
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msnruauIsammz1de3e uanzunsndousin

MINWTIA (acute radiation complication) LAY

iipanndoifavesmInesmmdaay
wioufuanisnieded 3 dadeliannsaldnis
n520101S1B5E R conform f1 PTV HliTins
Wau1msnesed 3 Tauuudfuanudy  (IMRT)
Vet conformality 11 annsadalSuniedde
PTV 'l@’qu?Tuuaza@ﬂ?um%"aﬁﬁiaaimzﬂﬂﬁ Tasl

MmANAnITEY  IMRT ¥114va1835d99znarn

4
v A

Taadaalasdl

n. Conventional with IMRT Boost
MIMesad 3 ddaeilsninsnaseungy
PTV-LR 1482/%350 PTV-IR @A18A18 IMRT Boost A0
Qddy ] A o Y a
PTV-HR 35 liawisanazilimsnszarodsum

v A

o Y A a v A
3d conform NU PTV-HR Vlﬂ oINS unmsea

dmlng ld5uanmsniessd 3 Gaild liaunse

anllSuasidneatozilng lded1alidszansan

U. Sequential IMRT (Two-phase IMRT)
Y v ° Y v A
1&un M3 IMRT 1 1dlumsniesed
3 1A 9 ] I 1 A
agaaisuau Taouuwily 2 528 na1IAe 5LELSN
10598 50 Gy 79 PTV-LR Laz3282Na094n1953a0n
a A d
20 Gy boost UT1IMMIU gross tumor volume (PTV-
& o aa I 9 o
HR) $9UnHANFoLADIMUNUMTTNEI 2 LHY LAz
Y v o a v A o
doalwarlumsiadSuiuss@nounissny (dose
F
verification) 2 159 V1IN AUNNISIFS I IMUATH
113 PTV A® PTV-high risk 1850598 70 Gy, PTV-
intermediate risk 1A3UUTIU5IE 60 Gy Uag PTV-

low risk 1@311SIau5ed 50 Gy M lminfldnddes



% 4 A, yd Aan A

l4alumsnawumssneuvy 33uEludsn
1 o 4 v A @

fihevz 1asuilse Temininmsmiesaduuulsuanu

9 Y 1 ax
L"’Uilllﬂﬂﬂ’ﬂ’f]‘ﬁuiﬂ

f1. Simultaneous Integrated Boost IMRT (SIB)

1% IMRT naaaT2e21321MI N85I U
offete ldiTeuves IMRT lumsimuannudu
VOIA5IE HUIRIBUSTIVAN 9 Y89 PTV-HR, PTV-
IR, PTV-LR 17 Ia5u1/Sumasadans 9 mu Tuwums
SAHUABINWITENIT PI552UI10USTUIUTIT (dose
painting technique) Fodveaitiiae Wniland14inm
Tumsnauwumsiny wagmsialsuiusianeu
Ms¥nBuioanufen 1aze1donuLANA19TD4
radiobiology TumsfinualSuiases@siy  (total
dose) tazlSunasaannelundaz u (dose/fraction)
de PTV 1 9 1ulsf PTV-HR 18151nm5ed 66 Gy
T 30 afandoufuld PTV-LR 18501515 54

Gy 11 30 asutludu

J. Hybrid Sequential and SIB IMRT
aa dy ] @ 1<
AsHuLamssarnidu 2 szee lag
seozusnld IMRT TaeliSuasadaeTuluvina
Fa v v
Und (1.8 Gy/nse) luvaziszerh 2 1dimaiia SIB
¥ Y v
Taeomnld SIB awausnludileonsi PTV-HR
mumimj ) 32 1¥17A acute radiation complication
WwevdeIlmsngaNnmMIRIesd@sing1a 30h SIB
n1¥luszezfand Wioanszeziaiminiesed uay
01f acute radiation complication
Tuprsareseduuudsuanumdulunis
o 3 o o A a Yo oA
FnuruziSeAsyzuazdinondouldnuae

simultaneous integrated boost Ilfi¢ sequential IMRT
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TufifazvendruiuAnioasumain SIB o
WSeuneunuy conventional, conventional with IMRT
boost 1A% two-phase IMRT #4318911 T8 Mohan
nud SIB 1¥msnseaedSuised conformal
1NN 3 mAdlafide waze19FIvanszozNAT
ARERREERL (total treatment time) 1IAAY 35 ﬂ%ﬂ:ﬂ
1de 30 M50 25 A% Tavode Linear-quadratic
formula #anaaalua1319f 10 917 biological
effective dose (MU luLAaL PTV naila SIB 1u 30
ﬂ%ﬂ 181 1Unaaenly RTOG (Radiation Therapy
Oncology Group) protocol-0022 G’]:;Q!‘ldjumiﬁ1 IMRT

1195155 M5 9 oropharynx *

d' a v Ao AHq Yo
M319f 10 uaaslsuasadsnunlnnu PTV

HUNANNATA sequential 1A SIB

PTV-HR PTV-IR PTV-LR
Sequential 70Gy3S  60Gy30 50 Gy/25
Fx Fx Fx
SIB (35 Fx) 70 Gy 64 Gy 58.1 Gy
SIB(B0Fx)  66Gy 60 Gy 54 Gy
SIB (25 Fx) 61.7 Gy 55.9 Gy 50 Gy

wu “ 1&Wanmaiia SIB Taeriiy tumor
dose (dose escalation study) Lﬁ’t‘)ﬂ’?ﬁ Nm‘ﬁlll local
control TABEIAIIILIUATIVDINITNIBTIAT 30 ASS
udiilSinasedde PTV-HR 1111 68.1, 70.8 taz
73.8 Gy “’]d;ﬂﬁ}m biological effective dose MoV
MIN159T 2 Gy donsa Ao 74, 79 uaz 85 Gy
audEy HafdaneAnluasadde  PTV-IR uag
PTV-LR (1101 60 Gy 1ag 54 Gy 1u 30 atq
audey Taelsa15ad 6 MV 311491 9 iAM19TeU

I’ZJ:‘]'J’JEJ (equi-spaced gantry angle) WU 1Y IMRT



18 dose homogeneity Ao GTV E]Ejﬁzﬁ?hﬂ 6.7-8.8%
wazansnanlSiasiddodeiiae parotid 18
Aousad uanu RS ISed 73.8 Gy finadhufe
31nMIR1esedun M ldesantSuausidivae
71.1 Gy 4 72.3 Gy Tuvaziiga hifsenunad
é”mwmﬁﬂa‘umﬂiﬂmwwﬁslumiﬁﬂmﬂ%qf;

Butler “” s100umamsaninIudihonziia
Fsuuazdine 20 510 Fa1¥mailn  simultancous
modulated accelerated radiation therapy (SMART) 1ag
1961598 10 MV §161a509918598 Nomos Peacock
system 1% MIMIC Taenannsudafiaens 19 dose
painting 1HUIFEITY SIB Fena1n ludrdhedu Tae
FulSumsadide PTV-HR 24 Gy donde (60 Gy)
TuvazfilSinusdde PTV-LR iy 2 Gy Honds
§19m 25 %1 (50 Gy)lu 5 Flasd wungie 16
510 Awsasulsinmsed ldasumelu 40 Su dile
19 519 f’faumﬁqq*imm (complete  response) Tu
i‘im’mﬁyﬁé’ﬂaﬂ 2 e afusud 10 uag 15 1w
deiinsamadnufewinmineiidszezdsunay
W1 confluent mucositis 80% (N@ pharyngitis 111
esophagitis grade 3 ﬁsjﬂéu 50% uazfedlasy 1v
fluids 1aL/170 tube feeding 311U 10 518 U1
$9@imAede PTV-HR 18z PTV-LR W11 643 naz
54.65 Gy @ua1a1 838221 nA%u parotid gland
1&35053eding 20.3-23.2 Gy luvaizii Spinal
cord 1A% Brain stem 18501515 @G0 17.1 uaz
11.9 Gy auaau

Fogliata “* shmsdnunalseuiieuiSunm
§94 (dosimetric study) Tuuwumssnudiae 5 519

o o

Tagl¥d1598 6 MV $1u2U 5 NAM19 dreAToan1eg

[73]

598 Varian Clinac 2100 1182 MLC 80 leaves Iﬂﬂ’c‘;{'jﬂ
USuusi@ae PTV-HR uag PTV-LR 110U 80 Gy
iuag 50 Gy Ay two-phase sequential IMRT
13eueuny SIB tag hybrid sequential-SIB IMRT

v A

aauaasluaisiei 11 vinmsAnyInu Ysunasd
INABYDINY 3 mAdia 1ilef I BED udlfian
TndiReaniufe 78.7-80.8 Gy (M 2 Gy/asa) uanui
dose homogeneity Tu sequential IMRT ﬁﬁq A luvae
1 SIB gNga U31usIagagane spinal card 1M1
45.4,41.3 1ae 41.1 Gy Tu sequential IMRT, SIB (o
hybrid sequential-SIB IMRT @138 181 uatilof 118
BED {WgUIM1nY 2 Gy/Fraction WuNU5unusedan
a Y A @ [ I @ (=

3maialadidesny edrelsnaiudeluiisieau
2 v 9 1 a =t 4 =
Joyan1sn1esedlugire95991 v linavafes
1 % A ]
aafunse b

Tagargd msvgidenldinaiin  IMRT A2e

Y 1
sequential, SIB H30 hybrid sequential IMRT WU tile
W913921970 dosimetric study WU liTianuuana1e
F Y

T aaiumsi I 15 udihees aaunudeyanis
a o S a d‘ =) = a 4 Al é
AWenuaala elJeuney 3 mAUAAING1 &9
ﬂﬂqﬁuﬁﬂﬁﬁmsﬁnmzmu randomized control trial
a3 lsfmuiiedaunadi SIB matiadianuazainua
Y ¥ L. £ o=
ADIUANNINIY  acute complication FIFINIT VY
uuziiivmindeanisiaenly  SIB IMRT Hald
dose/fraction § NN sequential IMRT Asaenlylu
] A = il ' A ~ ~
Ao PTV-HR fvwna luluajuin enleuiiey
AU PTV-LR 15U N58l node negative W3 Aeu
J < 4 '
vnndesgnatwszey N1 ifludu wie'lild  acute

complication Tagan1z 08198900 mucosa, pharynx

o vy = o o
g esophagus g3 UM IFADIUMINNIMINITIT



M3191 11 uaaad5unusedae PTV-HR tag PTV-LR @28 IMRT NATIAA14 9

Phase I Phase 11
Total dose Dose/Fx Total dose Dose/Fx

Two-phase IMRT PTV-LR 50 Gy 2 Boost PTV-HR 9 30 Gy 2
Single phase SIB PTV-LR 54 Gy 1.8

PTV-HR 72 Gy 24
Hybrid Sequential-SIB PTV-LR 36 Gy 1.8 PTV-LR 80 18 Gy 1.8

PTV-HR 80 35.5 Gy 3.55

MsMeSIaHaINIAg (Postoperative radiation 3.0 1159nNa1y nanAu A (lymphovascular
therapy) invasion)

v A W w AY 1 Ag P A g
ﬂ’]ﬁﬂ’]ﬂi\?ﬁwa\iw1ﬂﬂwﬂlﬂﬂ\3c}51ul§ﬂjﬂﬂlﬂu
3 A o A
UTITIATHEUAZAND i&’ﬂz@ﬂ’c’nmﬂwwﬂ (locally

§ 12 1w 9
advanced stage) “dﬁﬁﬂ"lﬁiﬂ‘]aﬂﬁ’ﬂ NITAINAATUAIYNIT

ady

= < ] Y
mofed ondunsainfounziSaluguiniurida
MY A a A o v ° Y a =
118 wSevusnaimaaudrszildinamsgade

o A 1 =2 9 v A 1
msmaunse liareay 39ezldmsnresadedis

= A Yo A A o W

1087 ¥50Ms 1F5eantita

Taena limsnesadndeinda Tnoglely
9

nsdifane 114
" w9 ] 1 ..

1. mmnaummaan”lwm (close or positive
margin)
=Y o 9 .

2. fimsgnaw ldudulszen (perineural spread)
TunsaingnawTdududszaniiye 15u
trigeminal nerve suzih Iiyveuvan1sR1e
v A U a 9 3 =

sadla ldarymaduveuduilszaniiu o o4

1 1<

gunse Inandsvy uamniwdulsyamdu

3 A Ta A Y A a A

annluiyeldiiuvevtua1nuSaun

idulszamgngnan’lyl 2-3 a.
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a a A A4 =
4. IMIgnawnszgnusorioeiiogan
2
5. imsgnawlildeminvdesnareaon
Y
6. Umsgnaweenuenaeuiinkded (extracapsular

invasion)

$o143umMn1039338! tracheostoma AD

1. subglottic extension

2. emergency tracheostomy

3. close or positive tracheal margin

4. surgical scar crosses the stoma

5. tumor invades soft tissue of neck

6. mMImeTeanasndainIzdeaiivue PTV
Glﬁ'mauﬂqmﬁnmﬁgﬂuﬁ’ﬂumﬁa (tumor
bed) U3 145uMIrda (surgical bed)

Tagly

o a .
mmuéfaaﬂsauﬂquumm donor site VYD

HAZUNAKIAA (surgical  scar)

skin graft 1730 skin flap



Msdvua PTV ldnamssivua CTV
uazveuva Tasdulvgfirondsridadnlaill
4
GTV e on3unsdill residual gross tumor 99111
= Y ~
PTV-LR 34'1dun  CTV-LR (®UN1T19N 9) Uag
YoUIUA, PTV-IR 1A91nv0u¥Au9  GTV-P 1A
GTV-N AoUMIAAIINDY surgical bed LAzvoLUA,
PTV-HR 8113 GTV-residual Llagv0U1Un
YSinasednldae pTV S ldsums
ida dnvzganusnad i ldsumsrida Tagnin
! £ yy ' J A A~ a
Hu PTV-LR Fa1dun 1) aewiunaesilinanuios
aomsgnanaz 1 1d5umsida (ga1sei 9) 1%
Yo o A Y 1 a .
1#5u59d 50 Gy 2) PTV-IR 1dun v51ar surgical
bed 31@uA tumor bed N1A3UMIHIAADON IATINA
Vv 1
AAOAIYU  tracheostoma LAZUITNUABNNUHADIN
Yo 1w 4 Yo
185sumsridalunds Jaslddivuaveuivaniy
£
MNABSIFNOUMIAR) LATVDUIY 19U multiple node
H30 extracapsular nodal extension 1% 185u15
v A ) [ 1A A
98 56-60 Gy 3) §%51 PTV-HR laun v5naiuilu
[ 3
positive surgical margin Tineziilu primary tumor
v
w30 aouiunane i lasulSuased 66-70
A2TITUMITNIOTIAHAIHIAANT U NG

@

Midanie naneszeznanlszanm 3-4 darnds

4
v @ 4

N19A AINUUNNGSITTNE A25YTLaIuIUnY
o s o ¢ A v A v a g
fFagunng uaznuaunng e l¥in1515un1859d1512

ai o q.¥ v A o ¢ o
nga Tasuuzihlvaessd@asumelu 11 damivds

"W [

ida vz IR TidasImsnIuguTsa agdasimsson

FINGINNNBTIFATU 189 11-13 U vinuwa

U

"o Y 1 o s A A =
W19 18951 (V1NN 5-6 ﬁﬂﬂﬁﬂ) LUBLTUNITNIYIIA

919 191 Atinaccelerated radiation therapy RRIVERE

v A

Faaasulu 11 da™® Taslumsmessduuuilsy
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Y Y 2 . .
AN ldmaia simultaneous integrated boost

(SIB) san ldnauud

MIMesaaneuNIAn (Pre-operative radiotherapy)
mamesaaneuridaluldsuanuieusin
9 s 4 ° °
Fagunnd 19 1ni1 i s UV UIVAVD
9 < 9 [ 1 = v A %
Aouuzisald luda 8191508 msn1esedneurida
a9 ] dy AA Y < 1 o’l £
HdeusFlunsaindeunziSegluszeziineiiag
A1u150r1dne0n 1A NANT e 11 (marginally
Ay 3 2 A A A
respectable) H30RoUNITaIA157 VIensaiNG
<3 1 :)
Aounzisagnawldomiunaoes level v msld
Y
preoperative dose (50 Gy) AoUsNUABNLUNADY
AINA1IRWAIBNTHIAA (planned neck dissection)
ol US w5 dae  brachial plexus liguile
nlSsumeuturdanoudIaualenmsniesd
Taena 1) uwndsadsnudalsunusad 50
v
Gy 114 25 A59@® PTV-LR, PTV-IR itag PTV-HR
v
M udase 4-6 da1¥ Aasuwndrrdaien gross
tumor (PTV-HR 11a2/130 PTV-IR) 000 1u119n5al
" < \ FH ' ]
wudpUNzIS wazgaowinransuua luguin 01919
v A A v A =~ o L% I 2 QJ
mImeFaansesedaiitinianlumssauiran a1
v "o Y 3 A A o
FeMIHIAAI N UNLITINIMADOONNAIINRIY

@

Fadudn 6 dland (salvage surgery)

MIM¥UA dose-volume constraint (DVC)
o a = a [T=
mMsmrualsuiuseauazysuiusidane
a 3 < o a
USu1asniia o vesdeunzise uazedoaznd 1Wu
o 0 o o qy A a 7o
Tuneudiaylumsdalimiosneuninoiniuiu
ANUITUYDIAISIA (dose fluence) TAgEINITALN

a a d‘ P dy
yiaveslsuasnaulsldaail
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1. AounziSe wuilyu PTV-HR, PTV-IR ta¢ PTV-
LR M3fvualsuassdae  PTV Unaziiviua
U3nasiddiganazgaga (Dmax ag Dmin) NLday
PTV 32 1850 Taounzih IdimuadSuusiddigan
prescribed dose Haz1/3uusedgaga sz 105-
111% V99 prescribed dose N9HI9991NMINTE1Y
UYsuusedluduneu  optimization 4 8913190135

a v A a K Y :/‘ . Yy
ﬂizmﬂﬂilﬂmﬂﬁﬂﬂ INDIAY dose constraint Gl‘lfiil
dose  homogeneity Tuau13neu (10-15% dose

. A Y o a = (2
homogeneity) tho 1 n1sA MY TUIBSTITHA1N
4
TUADY  leaf sequencing 18379190  tumor dose

homogeneity eag

2. 83822 a1A% (organ at risk)

[ o w ] o 1<
oduzdifn uieenamumsiinu it 2
a =
¥ila fio
A o A A A a
B Serial organ 71® 9AYICNINDUNITYULTUNT
1 v
Maudnladiunilaazi e doreianua
QM3 19U spinal cord, optic nerve,
I a =
optic chiasm Hudu ﬂiiﬂmﬂﬁij{ﬁ’q{ﬂ (maximal
< o v A o '
dose) tHugadingyniiesz dabildannsznulu
o o ' A o ' Y a
pivrvdanaird tedesnululdina
AIZUNTNFOUTZEZE1IAOA I8 AI10819FY
Ysunugegaaodullseam ladunaalinng
10U 45 Gy Tuvmz optic nerve 1ag optic chiasm
T a [ 9
lsinasiAu 54 Gy Wudu
A o A A A =
" Parallel organ ABDIYITNIUBUMIYULAYNT
I v
Aau dauladiunileedeagiudsauise
Mauae 118 udevlitse@niamanas 1yu
F

1 o .. I Y a
@oU1a19, cochlear, T-M joint 1udu U

o a A A

1 a £ @ o |
jeanelsuiasvie q vesederztiu 1ua

k4
@

RUen1sgaIaen1snIauYeIndeziiy
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f10810%U @oN1i1a1e  parotid 08191108 50%
A3 lasuYsunased linu 26 Gy (V26 Gy <
50%)

o

N1TNIYUA  dose-volume constraint YD

o ad Vo A o o V&
o3z nAvuegiurave e Torz iy q Juilunuy
serial W30 parallel organ 1AIWI1TU1NDIBILUU o
pglnd PTV windeswinla nazeziilemaiia
Azunsndounitiodrgyaequamiinvesdiie

1 I3 o
?JEJNIlﬁﬂﬁniJmiquﬂ dose-volume constraint

9 1 o Y a v A [
azdnd i lmsnszaelSuasidae PTV udas
£ - Y a o a < 9
gap1vlnalitnamsfusuveauzsela

A o A v

TuszeziSudy unndsaasnyinas

v ara o o 9 =~ Y [ 3
unAdndmsunndazdnaFouismunulumsfiviua
dose-volume constraint LLAZHAVDINITAIHUA dose-
volume constraint #9A15N3L18UTUI1UTIF Ha9910
~ Y 4! ] Y o
Faugszesnile azeliaunsaimuagdunuves

. 1 < 1 a 1
dose-volume constraint ADUSLIULAATTUA LASLUAQY

v Y
520218 Tuntiazuoendiee14 dose-volume constraint
o [ @ < @ a
dmsumsinuInzisanasInsaayn Tagmain
Y ¥

sequential IMRT Ae1lsunusad 2 Gy/A33 NHUA 35

Fa F
A53 visel¥matia SIB 11 33 AF3AY protocol RTOG

(44) (39)

0225 " uag 30 ﬂﬁzmm protocol RTOG 0022
(minﬁ 12 uazmﬁnﬁ 13)

lumsivua dose volume constraint 11
Lﬂ?’éN’JNLLW‘umi%ﬂEW (Treatment Planning System,
TPS) WnNANTNMIUNNI019d0/ M UA constraint 17
AN (strict) F9fA09MT 191 A1 UA maximum dose
VD spinal cord N 40-42 Gy lﬁﬂﬁmﬂ"f}‘u@]ﬂuﬂﬁ
optimization luudaz TPS Jauiioanseliimafu
DA EIINMIIANIUMSINADUFINES MLC

(leaf sequencing calculation) 19114 maximum dose



9819 dean s lideadeiiai optimization AT

wils uenaini m3lianudidn  (weighting) A0

PTV %500 3ez1nalu TPS @usynnuelalina

o @ [ Y v Aara J
Glum‘mmammsmmwsaﬁ“lmmﬂu unand

o Aw 9

ﬂﬁ!LWW&LL@%L!WWﬂﬁ\iﬁﬁﬂlﬁﬂﬁ]gﬂﬂﬂﬂlﬂﬂ il G'EJH%LL@%

Usumatalunisiivue  dose-volume constraint

A gy o A 2 a o
LW@iWqﬂLquﬂqﬁiﬂHWﬂL‘WN1§ﬁilslullgﬁﬁ\i"h'uﬂuu 9

A15199 12 11@A9 dose volume constraint YD PTV-HR, PTV-IR uag PTV-LR A28 IMRT (MATAATA |

Sequential RTOG 0225 RTOG 0022
IMRT “ (SIB)"™
PTV-HR 70/35 Fx 70/33 Fx 66/30 Fx
PTV-IR 60/30 Fx 59.4/33 Fx 60/30 Fx
PTV-LR 50/25 Fx 50.4/28 Fx 54/30 Fx

a . [ a v @ Y S A
13197 13 1aAT dose volume constraint Y0108z UndA lumsniessduuudsvanudnlunzSsdspeas

2190

Critical Structure Maximum Dose-Volume limit Maximum volume above limit
Spinal cord 45 Gy 45 Gy 1cc
Brain stem 54 Gy 64 Gy 1%
Optic nerve + chiasm 54 Gy 35 Gy 50%
Eye 35 Gy 50%
Parotid gland 26 Gy 50%
Lens 6 Gy

Inner ear 60 Gy 50 Gy 50%
Mandible 70 Gy

Larynx 45 Gy 50%
TM-joint 70 Gy 75 Gy 1cc
Temporal lobe 60 Gy 65 Gy 1%
Tongue 65 Gy 55 Gy 50%
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msUsediveumsniesad (Plan evaluation)
wﬁqmﬂﬁf?umumﬁﬁmuﬂ dose-volume
constraint 1137 Lﬂ%ifN TPS 9¢N1N13  optimization
Lﬁ@iﬁmlg]} dose-volume histogramﬁwaﬁwfiﬂéjlﬁﬂﬂ
N1 dose-volume constraint ﬁé’ammumﬁﬂm
Smua tazieiinisdnamsnasuives MLC
lumatin dynamic IMRT nomsfmmuagilaves
IMRT 118292 1813

MLC luimatin segmental

52010155 @ R34 (actual dose distribution)
foa 119 lunsne5ed unndfaasnuiinei
Usziuunumaniesad TaoFaiminsznianing
ATDUAQYUUDN isodose line @8 PTV 1ag dose-volume
histogram 404 PTV tiazeienzilnd Taslivanns
St

1. mysziiunnuasounguae PTV

1¥R013001 isodose line insoUAQY PTV
1umws§fﬂmwmﬂmw (every axial slide) imiamqu
PTV Nn32A1 1azdl521iil dose volume histogram
Tael¥ prescribed isodose line ﬂiﬂUﬂqnaﬂWQﬁﬂﬂ
95% Yo TINATHANUAYBY PTV (VI0% > 95%
04151103 PTV) uazlit hot spot laindsiAu 110%
UDY prescribed isodose (V110% = 0%) @fJ'N'l:iﬁmiJ
11 protocol ¥84 RTOG H0022 (oropharynx) g
0225 (nasopharynx) E‘Jiﬂﬁllslﬁjfl hot spot 1dunde
20% Vo930 PTV (V110% < 20%) 1oz 193 cold
spot (93% U8 prescribed isodose) TsitAv 1% veq
151193 PTV (V93% = 99%9415110135 PTV)

2. mytlszdiuednzilng

4w
Spinal cord li@i¢ brain stem 1Wuedea

o o A Yy g A 3 o
diagnlndnouuziae Taammizednegaluuziavag
v

v o a o
Twseayndnneduilu serial organ 39lda/5u1m5ed
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o & A o
QfIﬂVl@ YIAITUU 9 Lﬂu@3ﬂ§$w\|u Iﬂﬂ!!WWﬂﬁ\?ﬁ

P a v A A 9
AB1ABIANITNIZ0YTuIMTId@nna I tie 14

u a

g
t

ﬂ?qu§ﬂ?’(Qﬂtjﬂ@iﬂ spinal cord Ll8¥ brain stem s
11U 45 182 54 Gy AUa1AY
Fsvlsnusidnoaoutitats parotid
£ g 1 :’ A a oy =
Fuduasuiita1eNHan1ia1eu1nde 60-65% Y0

)

Ysmanhareianua® erdedeyarinaniteves

(46) 7)

Eisbruch®  uagBlanco™  Fauuzii1i1aissina
v v
YSuusedinasaadentitaie parotid 1ilviAu 26
) v Y
Gy win lil¥msiiauvesnentitats  parotid 1y
gqandellednenns (mshinuanasdesnii 25%
Y9IMIHNIUABUMINIBSIH)  Chao™ 51091
o 1 3’ = A Y o
msinuvesaeutiiatevzgopde lihiie 145y
YSunased@naonnni132 Gy luvaizi Kwong *
= J . Yo (a
siwanudaiaentitate  parotid 3¢ 1a5UTuNw
I = o 1A & o
F9dna099 38.8 Gy SanuniinsHudrvesnts
v 1]
Mauvesaeuitane 14ne 85.7% 1 2 1)

v
o Y 1 o .
“ Smualiaeuiiiate parotid

RTOG 0225
1 9/ Y Yo a = Ay ' A
pd1tieo 1 119 1a5ulsuasd@naotosniinie
AU 26 Gy 300819010 7Aga 50% Yel5uag
v
aoutiae parotid ASUUTIWSIFENINNI 30 Gy
(V30 Gy < 50%)
x v

iioanAeNtiiate parotid oglndnudew
:’ A o :/’ Y1 < @ Aa
WUNABY level 2 AU IoUI5 91 A INT 99y NNT

1 g’ A o Yo a v A
msgnamvesaoNtiuaed Wng lasulSumsed
' v

masuTUAONNIA1Y  parotid  Uszuim 35 Gy

' 1 E
luvaznden bifinsgnainvesaentiunasn:

1 Y

annsoandTuasidimasaensuiita1s parotid 14
] ' A Vo & A o
Woonmsomny 26 Gy suiivans lumsilesriu

J y & o . .50 ¥
NITUINYLUNNT DI (chronic xerostomia)  UDAIT

9
seilumshmuaveuuaveneuita1e parotid v



TWMruaveuvamNIe superficial lobe RIREVAT!
11109910 deep lobe 0gFANUABNIUNGDY level2 ¥4

° 1] a v A a @ ' Yo
o1 InmInsenelsuasidisnuainann lasy
Ysunasedonnnly

MInesade1aneliina  sensorineural

hearing loss 18 Tagimnized1vaaningilie1dsven

infd17e  cisplatin WEONAUNI1TRIBFIT  Choi”

wa @ a = 2 £ A
5189149 AN Il TuMSIAayAIITNNINTULID
Yo a o '
cochlear 1a5uUTINT @A 70 Gy Tasn1izy

=2 v A o a T A = =
ﬁﬁ%ﬁ]f‘ﬂiﬂ185\3@7%ﬂ%zlﬂﬂ1Uﬂ1uﬂQULﬁﬂQﬂ31ﬂJﬂqxi

(52,53,54,55)

(> 2 kHz) wazinanaIINnIesIddn 0.5-11

va 4

a dgl 9 1 4' a
IﬂEJJJ?J‘]JG]inﬂliﬂﬂ‘llﬂil!ﬁdﬂ’]ﬂﬂlﬂﬂﬂ?’]g serous

a

.. . g v a9 A I
otitis media MAINIINIBTIT HilrgorgunnTeiu

9 (54,56) =* Y = = =
HB1Y DILUINVSUITYNIUIINISYAIVINNTIRIY

598 Lwif‘fq“la\immmuaﬂ”lﬁﬁa dose-volume constraint

Y09 cochlear 1AZBATINTINANTIZYAY  Chong ™

1ae Bhandare”” uuzinldiinadsuiusidde

' < [
cochlea 1170071 60 Gy TunzisandeInsaayn

v 3 1 v 91 Yo
fouuzi5eegInd cochleawnuazfilieeralasuen

(58)

1A%l cisplatin 3uA831 15 1deundas™ Chen™

uuziNAITanlsunasadae cochlea 19 1d70enn

o Ao Y

I a

48 Gy  wwndsedsnideailuginisandiduga
1 a v A Y 3 A
52121915V uTIFANOUNLITINAS  cochlear 1TN®

19 Y a g o Aa @

TulinauzSadusulumends

YV an v U Y
Yoyamanatinvesmsmadsauuulunanduly
zISefsyzazdIne

3 o g ° = Yo
wzisaraeTnseaymiudwmiade 145y
anvaulunniigalumssnuidlemsaiesaduny
USuanudy Tagsuanmsanyinsnszaedsua

(60)

598 (dosimetric study) 318914 Tay Cheng
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15euNeVT2HINNTNIBTITUVY conventional 3D
nazmsnesaduuudsuanududlumaila  serial
tomotherapy (MIMIC) 14a1g segmental IMRT Gluéﬂ’;&l
uz13andaINT 9N 12 3I0WUN serial tomotherapy
ItmsnszaelSunasidnsounagu PTV iouminuy
conventional 3D “luﬁumzﬁ segmental IMRT @14139
amlSinaaddodeuiias parotid 1@ANI1 serial
tomotherapy L& conventional 3D uﬂﬂmﬂld; IMRT
geaunsnanlTuusIdao pituitary gland, mandible,
spinal cord /@ brain stem

(6 =

Hurt ' @nvudSeutfneunisnszane
1511598521719 IMRT, 2D-RT tiag 3D-CRT u
filouziFandaIngaayn 23 510 Wud1 IMRT 13

a v A Y A
nszaelsuusia@as PTV llﬂﬂ‘ﬂﬁf.(ﬂ uagausnan

USuusedao spinal cord, temporal lobe L%
mandible
. 62) 2 a v A A
Xia AnyIN15nIz1edTuIuT TN

<
#3198 UUVY (template) YD dose constraint 1HHZIT
@ Y .
naalnsaayn 1agld corvus treatment planning
4 a Y . = dy
system AeMANA SIB laald static MLC msfAny1il
Usznovaledilieszozdu (T1-2) 9 510 uazszoz
qnanmmzi (13-4) 16 519 Taeliidhmune1i >95%
9
v93 PTV 18501532597 59.4 Gy (1.8 Gy /%)
WUNANRasTINUSIFGIgade spinal cord MY
37.2 % 3.9Gy uaz 412 4.1 Gy lufiheszezdu
gazszezgnaramznauany luvaznaunay
Y3115 97gIgAAD brain stem M1V 51.1 = 1.5 Gy
uay 59 £ 6.8 Gy s1wazideanseloizilnaou 9

uaagluaisian 14



4' 1 a a [ = o a 9 1
M9 14 uaasaunasdsunusaluedoizlng Llﬂﬂ@ﬂlli%ﬂ%"’llﬂ\ﬂﬂﬂ'w T1-2 uag T3-4

oJuazilni mada TI-T2 (Gy) T3-T4 (Gy)
Spinal cord Maximum Dose 375139 4127% 41
to 1 ml V (Dlcc) 30.1 123 334145
Brain stem Maximum Dose 51115 59.0 6.8
to 5% V (D5%) 488133 476%65
Optic nerve Maximum Dose 23.6%73 3881133
t0 5% V (D5%) 18989 331115
Chiasm Maximum Dose 30.0t6.1 465143
to 5% V (D5%) 240X 6.0 393X 1.6
Eye Maximum Dose 239%56 3581 13.5
to 5% V (D5%) 146129 2291103
Parotid Mean Dose 309%13 309128
to 50% V (D50%) 252%1.8 273%27
Inner/middle Ear Mean Dose 33.7%11.8 41.0%6.2
to 50% V (D50%) 3381 13.1 40.7t6
TM joint Mean Dose 294%52 39.0+7.3
to 50% V (D50%) 284150 373177

Hagiuda lutimsAnyulSeuiionnedas
msmuﬂﬂ‘mmwwﬁ (local control rate) HALOAT
MI30ATIA (survival rate) 3247019 IMRT 118 3D-
CRT UANTISNUHAMISIYN (single arm study) W15
Had TNT YN HAWI 101U (Wauaaalun1s1ad 15)

1aun 518909 Lee™

=1 [ 9 1
AnyInanssnuIdile
< @ Y o dy
W59 AINTIYN 67 518 A28 IMRT  Tudmauil
50 518 1@5uenatiniasudunisniesad (a1

) Tuvmgntigilae 26 510

protocol Intergroup 0099
185 high-dose-rate intracavitary brachytherapy boost
5-7 Gy 31w 2 afe Tas GTV 1@5u1/5nasediman

74.5 Gy, CTV 1851 68.7 Gy iieanmwiileld 31
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iWou wuhiisasinisseadiai 4 7 uihify 88%
sanmenauguTsammzinniy 97% uazdams
Ua9anN13n32918903 157 (distant metastases free rate)
AL 66% 1A8lioTINSINA  xerostomia grade 1
mnu¥eoaz 32% uagliny xerostomia Tugilae 66
%

(49) [ < [
TIYNUFAANITINHIUSLIIN N

Kwong
Twsaayn sz T1, No-N1, Mo Tufile 33 510 de
IMRT tilefaaumams$nen 2 3 wudh asimssen
¥, fj”mwmiﬂmﬂﬂﬁﬂmwwﬁuaz'é”mwmiﬂaaﬂ
MInTZIBVR A 1ML 100% 0814 13AA1N WU

Y
oas 1M AN IsausIuasNi s unIny



92.3% 0 37 Tuvazh Pow naaniwdediy

Anpmsann1iziia1nia (xerostomia) 16n15910
SadnuudsuanudulSeuiiouiumsaessduuy
dudy TudiheuzisamaaInseaynszozdu 51 510
Wi 1 PvdamesediadaifiefifounsiS ey
1WA 88 % LazwuMsnesiduuDlsuaNuduh
Wihawnduinedades 25 % Tugilau 50.0%
Wieniiendn 9.5 % ludihofldsumeniesed
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(66) o < o
SIWNUNANTTABINEITINES TNT

Kam
wyn@e IMRT Tudile 63 510 Taodileszes T1-2a
nﬂi]ﬂqﬁ} FU intracavitary  brachytherapy boost
Tuvaizif1lae T2b-4 1850 conformal boost 11l
AAAHANITTNE 29 1ADU WU 6ATINTTOATIN
i 33 i 90% Sanmsnaugu Tsammefiniiiy
92% é”mwmﬁm‘uﬂwiiﬂﬁﬁauﬁwmﬁmmwﬁu 98%
nagdnsimstasansnszreved lsaminy 79%
TAeWLOATINITINA xerostomia grade 2-3 1A 23%
27 ndamminliu Kam oaumamsingm
Sewfousgninemsniessdunuliuanmdy
nBeuiivufunsaiesaduunaudy Tudihouzis

7) ' v
WU NITRIYIIT
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v
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g A o (a é g
910 82% 110 39% waziliotallSunanianeanu
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dadanilFuaniareludien ldsunisnies @
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pvilSuanudunganilusiei lasumsmesd
4
HUUAUANFUNY
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FTIRNUAAMTANITSYSN

14dl 2009 Lee
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2 Jumsaeseduuvdsuanuaylumsanyinuy
[ o Y a v A o o o
syuvateanty lasl¥lSuased 70 1nsddmsy
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AouuziSwazaominnassnminmsanauuag 59.4
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/9 1 J oA
g luaeutiunaoanguido (elective node) Taoli
Sadnavualu 33 assuazen Idouaithiialugihe
<3| A A A oy A =~
Wuszee T2b nelinsgnawiaewinvass Tl
91 =3 ay A A A v
Aihelumsdinuiil 68 510 wun 2 3 Udasins
Yaoamsnusummizn 92.6% dasimsiasanms
AUFUVTIVADIIUNED 90.8% BA31MTIa0ANT
AuSumWIznazaoINNa0a 89.3% Hazdns g
asansuninszaovoalsn 84.7% lasldniins
aoamsnusulasidn 72.7% Hazoni1N135003I0
1 Y
127 80.2% wunmzihaouiegunsaludihodios
2519
1 ) [ < [

na1ntasagldmsvuziiandaIngaayn

msmesiduuulSuanuduiisasimsaiuaulsa
1 Y 4

MmWgige nagamisnaanzihaeuruiosald

a a

Ll =
peNNUszaNsN W
IS ° a A £ Yo
uIseAsyruavdnous MY 9 915y
M35NEIAI8 IMRT Salisreau laun wazdiulvg)
I @ ] o 1 <
WHumsseausiuiulaslitendumiusveanzisa
Ugund (15197 16) #951891UU09  Chao '
12 9 1 3 o
sreuRan1sineIgiiouziSedsvzuazdine
$1u 126 510 Taedtle 52 510 1850 definitive
13 dy Yo A o o 9 [
IMRT Tudwauii 35 518 1a5venatisniandoudy
msmesed {11000 74 510 185D post operative
IMRT §1167 1451 definitive IMRT 1&UFua5e@d
1nagAe PTV-HR tag PTV-LR 110U 72.64 Gy Lag
64.34 Gy awday Tuvuzifien a5y post-
operative IMRT MY 68.53 1A 60.95 Gy 1o
Aamramssnuld 26 weunnI oaTIMInILaN
Tsamwizi (locoregional control) 723 Wi 79%
Tudhen 185D definitive IMRT uagiiiny 90% 1u

I’ZJ:‘IJ 101 185 post operative IMRT



y o 3 o o o
ﬂ1§1\1ﬁ 15 Llﬁﬂ\‘lwaﬂ"ﬁiﬂ‘]&ﬂllgLi\T‘YiE’NI‘Wi\ﬁ]ll“ﬂﬁ'ﬁﬂf‘ﬂiﬂ"lﬂiﬂauﬂ'ﬂﬂiﬂﬂ'ﬂlll"ﬁ}ﬂ

:’3 o] Lee® Kwong“g) Kam®
Tt University of California at Queen Mary Hospital, Prince of Wales Hospital,
San Francisco HongKong HongKong

$mdihe (au) 67 33 63
Median follow up (1o 1) 31 24 29
5302904150 (%)

bl zEJWi 1 12 82 14

izﬂ&‘ﬁ 2 18 18 29

izﬂ&‘ﬁ 3 33 0 35

ixazﬁ 4 37 0 22
ﬁwuauﬁﬂaﬂﬁ"lﬂ"%”uﬂnﬂﬁﬂﬁﬂ (AU) 50 0 19
Boost technique

Brachytherapy (AY) 26 0 20

Conformal RT (AU) 0 0 15
Dose volume analysis

Mean dose to PTV (Gy) 68.7 70.1 67

Mean dose to GTV (Gy) 74.5 713 69

PTV : V <95% prescribed dose 3% NS 1.1%

GTV : V <95% prescribed dose 3% NS 0.1%
Survival analysis

Overall survival 47 : 88% 31 :100% 3711 90%

Local progression free 47 :97% 37 : 100% 37 :929%

Local —regional progression free 47 : 98% 37 :923% 37 98%

Distant metastasis-free 47 : 66% 37 : 100% 31 :79%
Recurrence

at primary (AW) 1 0 4

at neck node (AU) 1 1 1

Distant metas (AW) 17 0 13
Xerostamia (ﬁ 2 ?J)

Grade 0 66% 71.4%* 77%

Grade 1 32% -

Grade 2-3 2% - 23%

Note * Usziiiuf 17 Tagn133a Stimulated whole salivary flow = 25% U848ATINOUNIGTIA
MCTB : Manually cut partial transmission blokes, SMLC : Segmental Multileaf Collimator, dMLC : dynamic Multileaf

Collimator, MIMiC : Sequential tomotherapy
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ﬂ1§1\1ﬁ 16 !Lﬁﬂ\‘lWaﬂ"liiﬂ}ﬂllgLi\iﬁiyguﬁgﬁﬁTﬂ@g{'}ﬂ IMRT

Chao®” Lee”” F eng(m Zhen””
§1u3ué}ﬂ’.}ﬂ (519) 52/74% 107/43 72/86 77/81
Chemotherapy (318) 35/0 92/15 NS 56/32
AN (319)
- Nasopharynx 12 86 - NS
- Oropharynx 63 22 94 NS
- Larynx/Hypopharynx 15 3 25 NS
- Paranasal sinus/Nasal cavity 9 24 - NS
- Oral cavity 15 3 36 NS
- éu i 12 12 3 NS
328703139 (%)
I 3 7 1
I 7 11 6 15%
I 23 31 22
v 67 51 68 85%
Recurrent 0 0 3
YSnafednde Gy)
PTV-HR 72.64/68.53 74/71 NS NS
PTV-LR 64.34/60.95 69/66 NS NS
Survival rate (%)
2Yr local free from progression 79/90 97/83 85% 88% (3 Yr)
MINUTV (318) 10/7 4/7 23 18
Inside PTV-HR 9 4/NS** 19 17
Marginal to PTV-HR 1 0/NS NS -
Outside PTV-HR 1 0/NS NS 1
Marginal to PTV-LR 1 0/NS NS -
Outside IMRT field 5 0/NS NS -
Distant Metastasis NS NS NS 19

Note * @UAUAUHILETAID definitive IMRT / AAYMUNSIULTAID postoperative IMRT

** NS — Not specified
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™ s1e91umanisSnp1giaonzis

Lee
fiswzuazdine $1uau 150 519 Tadiae 107 510
1851 definitive IMRT (92/107 510 1#51 concurrent
platinum chemotherapy) ﬁjﬂ’;ﬂ?)ﬂ 43 510 @5y post
operative IMRT (15/43 518 1831 concurrent platinum
chemotherapy) Lﬁaaﬂmuwamﬁnyﬂﬁ 25 1HDU WU
sasimsnsugulsammzda 2 3 mifu 97% lu
A1267 185 definitive  IMRT naziiafy 83% lu
ﬁjﬂﬂ&lﬁ]lﬁ} JU post operative IMRT

(71) v Y1 <
iwqmwams'snmaﬂaﬂmgﬂ

Feng

= o Y Y v
Aswzuazdine 158 519 Taodilae 72 519 145y
definitive IMRT Tuamzngilae 86 510 1850 post
operative IMRT tilofnmunamssnunld 36.4 heu
WU WER31n13A20AN 15ARNWIZN (locoregional
recurrence free) 1 2 1 Tagsauviniy 85% Ailoiinig

1 v
fusumnizy 23 519 luswaui 19 s1edusulu
a { o o | { o <

vinauime lasumsniesd dileniduunsau
@141 oropharynx H8A3IMIAIVAN TsARNIZNGS

' o A Yy Ay Yo .
nnludwniiadu nazludilen 1850 post operative
IMRT %1n% positive margin n30 positive lymph node
A v o Aa 1 < =2 dy " 9y
vlidnsimsiusuge ednlsaawmsanyiiily’ld
nenszozvedlsnlunaazdumus 2edsluonaglld

NAWHUe915AlNaneonIIMIRUTUVE15A

@ U 3
Zheng™ 518 91uman1ssngonzI5
Aswzuazdine 158 510 Taedilae 77 518 145y
definitive IMRT Tuamzidilae 81 510 1850 post
operative IMRT tilofnaunanssnuld 17 1heu
WU Boamsaugu lsammnizn (M 3 1) wminy
88% ons1Mstasamsnszareveslsai 3 1 winu

[ an d‘ = 1 U
82% 9AIINI5T0AFIAN 3 U IMINU 80%
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nazdine 18 519 F41A5umMssnudlensn1esd
spvlSuanuduilsawerunaymasnsal lusiuau
dydﬂil < @ I
Hndgienzisandalnssayn 14 msinw
YszneudlemInteseduuulSuanududeniuy 2
LAY (sequential IMRT) Taeunuusnlia/Sunasad 50
Gy lu 25 afede PTV-LR dedlsunuiiaeel

Vv

U51wsad 20 Gy lu 10 asede PTV-HR #4110 13
enifluuziFedsvzuazdineszezgaanummizi
Yo A o @ 1 9 A Yo
lasvenaiithiasiuae Taslidie 3 5100450
. . 91 Yo .
cisplatin LlQg EJ‘IJ’JEJ 10 578 1@5Ven carboplatin 1 3
@ L T v A A a [
dilaniluseninemsniesed odaaurHan sy
A A vy < Y
i 3 @eunuNNoUNISIYUNNATOEAZ 714 LAY
P < £ £ ¥ A a
NOUNZITIYUNINIY Fooaz 28.6 uaziilofnnIl

[ dg) I A A
HaM SN UL 5.6 BoUNUNNTATINITYU

R PR ~ o A
nuanvuiuiosas 89 A1l 3 Sminiun

@

o & @ o A 1
ﬁ]WL‘]_IHG?]}@QWﬂﬂTSﬂWEﬁQﬁGH'JﬂiTJ (5e¥I9 3-7 W)

%

:,/ Yo = o "o v
Taeii 3 iTﬂUlﬂﬁJEﬂLﬂiﬂﬂ ANIUANUNITRIYIIA

MITPEIMIASUIRIzNAMIeSIauuudSy
AV (IMRT for recurrent head and neck
cancer)
o a A o &
MIRUTURNWIZN (local recurrent) Ganatilu
o W % < a = o
Jymddylumssnyzsinufsvzuazdne
Aihedrulvgin1d5usa@snumndrlumssnm
< o o Y v A : a a a
w595 asn M ldamsniese@susnanauinny
e lunsinanzunsndouszeze1 Tagmmnie
' F Y
DENTININNIBSITFIABINALTAAUAL (conventional
‘o A v A A A
radiation therapy) UNNE5Id5 N1 0dee1U14350U
' v 1y [ . = Yo
15U 715 1¥n15790LS (implantation)  F41H6a51015

A lsamwizni 53 iy 62.7% nageasins



5903309 5 1 1117 56% Tasiinnzunsndeou 1y
11afATHE 28.3% 1NA palatal fistula 18.9% LA
mucosal radiation necrosis 16%. "
A sq v o ' vq ¥
51891U0U 9 NlFmsiansszezInd vina
aoandoinulaelionsimsniuqulsammizi 48-

91% BAFINITIOAFIAN 5 1) 1N1NY 14-21% uae

AMZUNTNFOUTTH I 23-48% 7"

) . . Y o o
15 1% stereotactic radiosurgery URERLE

y ¢ A Ja '
MINNO UV INTUFIUVUIAWINND 4 T, 1AL

1 Y a 9 1 [ Y = A
no linan1zunIndFounsoioizd1ufos 191N

Y
155 umsa@aoniege (high  dose/fraction)”

Ahn(sn Gl,‘i’f} fractionated stereotactic radio-
therapy (SRT) $nufihongisanaslnssayniisy
Tael¥Tunusedszning 45-65 Gy (2.5-3  Gy/

fraction) Idoas1mMsaIuanIsALazdnsINTT0AT IR

=

71 23 101 92% uaz 60% Mua1ny

=KX A

111991AANNANINTINIS ST NET Talims

'
o [

= @ Y A o <
WIS quuudsuamdy tNeSny NS

o

AT UVTNUATHEUAZAIAD Tagv TanatnullSua

v A

a v < ) ' A 1 ]
iQﬁUSLimﬂﬂuuzLiﬂﬁumﬂﬂ 60 Gy !,“]56711111%114

E5 0™ Sawn

v 4
8031M3A0AN IsAMMIZ gAY
Y1 S o Aa a @ .
AtlenziiaiusunsnuraeInsayn (locoregional
recurrence carcinoma in the nasopharynx) ¥94910(A¢

[

1a5usedsnuwdl 71 Gy  §1u9u 49 510 @
sequential tomotherapy IMRT (NOMOS Peacock
System) TWSuasedmaeae GTV, GTV-+margin
0.5-1 cm 48 GTV+margin 1.5-2.5 cm Y 71.4
Gy, 682 Gy 1@z 63.1 Gy MUAAU 328211013
a P A | A

G]ﬂ@'l']llﬁjﬂ’)ﬂ 9 1ADU WTJ']']lIfJG]ﬁ1ﬂ']iﬂ'JllﬂllIiﬂ
MNIZA 100% WUAITUNTAFOU (acute toxicity)

grade 2 1182 3 USNIUHINUY 1 518 U51IY mucosa 23
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519 ad9naulalusenuiinedsunasidneSoe
Und'ldsuae Muavedldsulsasidimas 28.5
Gy 1i#utlszan lvdunde1dsy 20.2 Gy optic chiasm
Y
185V 19 Gy fouiinae parotid 18-21 Gy uadali'la
Y £ o & A P
FINUNNILUNTAFOUT a1 I3 BT UNIzA09
Aaausenuszezeae i
Chen™ 51891uHaNIISNEINLIS IR U5 Y
VINAUAIHZHAzaINe 12 518 Fune 145 usIdsnu
U5um 36-70 Gy AU Y sequential tomotherapy
IMRT (NOMOS Peacock System) §1198 4 510 1451
] =} Y Yo T [
IMRT 08191887 §170 5 518 145D IMRT 59008

A o W 91 Yo " Y
IyuIuaLae E!‘]_]’JEJ 3318 hlﬂiDﬂWiNW]ﬂﬁﬂJﬂ’Jﬂ

ady

a [ U Y o U 1 =
IMRT U5ina51@ndile1d5vegszniing 30 8 70
Gy (4120 10 518 185udSumsa@uinnat 50 Gy)
wuhAeunziSsguviua 4 510 Aeunzifaguunediu
L
2 510 uagApUNLITIAN 2 510 NUANIZUNTNTOU
(acute toxicity) grade 2 UTNIWUHINUY 1 518 UTIU
pharynx 1 518 1A UT1IU mucosa 5 318
Y1 Y [} @
U151891UN s 1EsR1eseTuuulSy
Y v A ] o 1 Yy 3 KR o
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sz luiinsvduvdsuaiunisviels uay
A1W150 immobizeUsnaATHY 18410 RN 1Hs
MeFFUVYSUA NN VA I8N UNANTTIEIA Y
mataganauInne uiniegiuzideyansive
111 randomized control trial 11/58UNEVTLHIIMNST
MeTaAnUUFuANazMIReTIduUUlSUA MUY
1 9 9 ' 1 9 =2 9 o
ADUVNUDY LIADINUBYITIINUNANMTANEIIOUH A
=) [ = a a
asasududlszaninimlumsaivqulsn
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Y . < A
A15199 1 TNM staging U0u159Ma0AIMIIFUA squamous cell cancer (SCC)

Primary tumor (T)*

TX Primary tumor cannot be assessed

TO No evidence of primary tumor

Tis High-grade dysplasia®

T1 Tumor invades lamina propria, muscularis mucosae, or submucosa
T1a Tumor invades lamina propria or muscularis mucosae

T1b Tumor invades submucosa

T2 Tumor invades muscularis propria

T3 Tumor invades adventitia

T4 Tumor invades adjacent structures

T4a Resectable tumor invading pleura, pericardium, or diaphragm

T4b Unresectable tumor invading other adjacent structures, such as aorta, vertebral body, trachea, etc.

Regional lymph nodes (N) **

NX Regional lymph node(s) cannot be assessed
NO No regional lymph node metastasis

N1 Metastasis in 1-2 regional lymph nodes

N2 Metastasis in 3-6 regional lymph nodes

N3 Metastasis in seven or more regional lymph nodes

Distant metastasis (M)

MO No distant metastasis

M1 Distant metastasis

Histologic grade (G)

GX Grade cannot be assessed - stage grouping as G1
G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiated

G4 Undifferentiated - stage grouping as G3 squamous

* At least maximal dimension of the tumor must be recorded and multiple tumors require the T(m) suffix.
* High-grade dysplasia (HGD) includes all noninvasive neoplastic epithelia that was formerly called carcinoma in situ, a diagnosis that is no
longer used for columnar mucosae anywhere in the gastrointestinal tract.

** Number must be recorded for total number of regional nodes sampled and total number of reported nodes with metastasis.

[111]



1 @ J . < a .
3191 2 UFEAINITIANYUUDI TNM staging VOINEITIYUA squamous cell carcinoma

Stage T N M Grade Tumor location §
0 Tis (HGD) NO MO 1,X Any
1A TI NO MO 1,X Any
IB TI NO MO 2-3 Any
T2-3 NO MO 1,X Lower, X
oA T2-3 NO MO X Upper, middle
T2-3 NO MO 2-3 Lower, X
B T2-3 NO MO 2-3 Upper, middle
T1-2 N1 MO Any Any
A T1-2 N2 MO Any Any
T3 N1 MO Any Any
T4a NO MO Any Any
B T3 N2 MO Any Any
IIC T4a N1-2 MO Any Any
T4b Any MO Any Any
Any N3 MO Any Any
IV Any Any M1 Any Any

§ Location of the primary cancer site is defined by the position of the upper (proximal) edge of the tumor in the esophagus.

y @ 1 3 a
3191 3 UAAINITIANGUUDI TNM staging VOINSITBUA adenocarcinoma

Stage T N M Grade
0 Tis (HGD) NO MO 1,X
1A Tl NO MO 1-2, X
1B Tl NO MO 3
T2 NO MO 1-2, X
oA T2 NO MO 3
1B T3 NO MO Any
T1-2 N1 MO Any
A T1-2 N2 MO Any
T3 NI MO Any
T4a NO MO Any
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Stage T N M

Grade

mB T3 N2 MO
IC  T4a N1-2 MO
T4b Any MO
Any N3 MO
v Any Any M1

Any
Any
Any
Any

Any
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Patients (n)
A:CT/RT->Sx
B:CT/RT

Inclusion criteria

Definition of

Tumor response

Randomization

End point

Median survival time
Trimodality
RT alone

2Yr OS
Trimodality
RT alone

Local control
Trimodality

RT alone

Intent-to-treat : 259
129
130
Epidermoid (90%)
Glandular (10%)
Thoracic esophagus
T3-4N0-1MO
Clinical eligibility for Sx or CT/RT
CR : No dysphagia/tumor in imaging
PR :>30% decrease in length on

esophagogram

After response to CT/RT

Overall survival (OS)

Hypothesis : Equivalence of 2yr OS

17.7 months

19.3 monsts

33.6%
39.8%

2YT local control 66.4%

2Yr local control 57.0%

Intent-to-treat : 172
86
86
SCC (100%)

Thoracic esophagus (upper or mid)
T3-4N0-1MO
Good general condition + Lab
CR : Same
PR : > 50% tumor regression CT
and > 50% reduction of intraesophageal tumor

extension as assessed by barium swallow.

At first

OS

Hypothesis : Equivalence of 2yr OS

16 months

15 months

39.9%
35.4%

2Yr Progression-free survival 64.3%

2Yr Progression-free survival 40.7%
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Study Randomized N Histology (%) RT dose  Daily dose chemotherapy Survival MST
Dosage
SCC  Adeno (Gy) (Gy) Drugs (mg/sq.m) Schedules (months)
Bosset CRT+S 151 100 0 Sequential 37 37 CDDP 80 0-2,1921  3YrOS36% 18.6
S 146 100 0 3Yr 08 34% 18.6
Walsh®™ CRT+S 58 0 100 Concurrent 40 2.67 CDDP 75 7,42 3Yr OS 32% 16%
SFU 15 mg/kg 1-5,36-40
S 55 0 100 3Yr 0S 6% 11
CALGB 9781 " CRT+S 30 Concurrent ~ 50.4 1.8 cpDpP 100 1,28 5YrOS39% 4.5 Yr*
SFU 1800 1-4,28-31
S 26 25 75 5Yr OS 16% 1.8 Yr
Burmeister” CRT+S 128 35 65 Concurrent 35 233 CDDP 80 1 3Yr OS 33% 222
SFU 1800 1-4
S 128 39 61 3Yr 0S 27% 19.3
Urba™ CRT+S 50 26 74 Concurrent 45 1.5 bid CDDP 20 1-5,17-21  3YrOS 30% 16.9
5FU 300 121
S 50 24 76 Vinblastine 1 14,1720 3YrOS 16% 17.6
Le Prise™ CRT+S 41 100 0 Sequential 20 2 CDDP 100 1,21 1Yr OS 47% 10
5FU 600 2-5,22-25
S 45 100 0 1Yr OS 47% 10
Nygaard”” CRT+S 53 100 0 Sequential 35 1.75 CDDP 20 1-5,15-19 3 YrOS 17% 9
BLM 5 1-5,15-19
S 50 100 0 3Yr 0S 10% 8.4
Apinop”™” CRT+S 35 100 0 Concurrent 40 2 CDDP 100 1,29 10
SFU 1000 1-4,29-32
S 34 100 0 10

Note: * P<0.05
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M13199 7 @31 meta-analysis 1WToVNBUILHINMI SNV WVUNAUNA VLA MIHIAADEIUAE)

27

(28)

29)

Urschel Fiorica Gebski

(95%CI) (95%CI) (95%CI)
Number of trials 9 6 10
Number of patients 1116 764 1209

OR of 3 Yr OS 0.66 (0.47-0.92)

OR of resection 2.5(1.05-5.96)
OR of downstaging

OR of complete resection 0.53 (0.33-0.84)
OR of operative mortality 1.72 (0.96-3.07)
Subgroup analysis

3Yr OS Concurrent chemoRT 0.45 (0.26-0.79)
3Yr OS Sequential chemoRT 0.82 (0.54-1.25)
3Yr OS squamous cell carcinoma 0.75 (0.52-1.09)

Mortality of adenocarcinoma

0.53(0.31-0.93)

0.81(0.70-0.93)

0.43 (0.26-0.72)

2.1(1.18-3.73)

0.76* (0.59-0.98)
0.9% (0.72-1.03)
0.81 (0.55-1.19) 0.84 (0.71-0.99)

0.24 (0.07-0.78) 0.75 (0.59-0.95)

* only squamous cell CA was analyzed

OR : odds ratio, neoadjuvant chemoradiation vs surgery alone (value <1 favor neoadjuvant chemoradiation)
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fouuzisa (Clinical Target Volume, CTV-low risk)
MINUYO VAN tumor edema LazuTIM IAITOUDN
2-3 %y, TuumegN  CTV-high risk 19101 contrast-
enhanced volume (GTV) ez IAYTO 2-3 HY.
= 9 [T= 4
DILUINVOULUNNTITRIYIITILNININUIN
Ay Yy ' o a .
ﬁ?ﬂﬂblﬂﬂﬁTJ‘lﬂQﬁu UANITNNUTVVYBY  malignant
. % a a A P4 < a
glioma JJﬂmﬂmnmmﬂuﬂaumwemu (Gross
Tumor Volume, GTV) NIV NIUTOU ] contrast-
enhancing mass (Clinical Target Volume, CTV) @ &9
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irradiation A MMMz AU IMATINIZ DT g0

A o ' = o a Ay ¥
ﬂ@ﬂTﬂfJ'NhlﬁﬂQﬂxaﬂﬂ1§ﬂ1L§UlﬂW1$Wuvlﬂ

anunereuaana1rlaun (1) n1stiw
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1 1 J o
Mmsai 1 HAAINITULNNGQN malignant glioma AUMININTAL LTAAY recursive partitioning analysis

Class Characteristic MST (nﬁau) 2Yr survival (%)
I - AAF, age <50 yr, normal mental status 58.6 76
I - AAF, age >50 yr, KPS 70-100, >3 mo time to first 37.4 68

symptom
111 - AAF, age <50 yr, abnormal mental status 17.9 35
- GBM, age <50 yr, KPS 90-100
v - AAF, age 250 yr, < 3 mo time to first symptom 11.1 15
- GBM, age <50 yr, KPS <90
- GBM, KPS 70-100, > partial resection, “work”
neurologic functional status
\% - GBM, age =50 yr, KPS 70-100, = partial resection, 8.9 6
“home” or “hospital” neurologic functional status
- GBM, age >50 yr, KPS 70-100, biopsy only,
received > 54.4 Gy
- GBM, age >50 yr, KPS < 70, normal mental status
VI - GBM, age =50 yr, KPS 70-100, biopsy only, 4.6 4

received <54.5 Gy

- GBM, age =50 yr, KPS <70, abnormal mental status

Note MST-median survival time, AAF—astrocytoma with atypical or anaplastic feature

[127]



=; = v AT Y < .
miawuﬂimmiaamnaumm (dose escalation)
A Aa v A9 2 o Y a
Msmulsuasadneneunzsanilnina
d‘ 1 ; a gy = d' j‘
ANUTIR DI ANDIUNANINASY 1HDI NI D ENB
v v Fa v
Paufesee1n lasulsuasednmuaullde daiu
mnldnsniesadannienen  (external beam
. v A v
radiotherapy) 019@03anvaVAvo Ut veNIL 19
ﬂ?mm%ﬁﬁqq (Planning Target Volume -High Risk,
A A a @ A &
PTV-HR) asvisorlasuniasdSuiusedaanss
(altered fractionation)
g v o v ..
UoNIAHNISIFNI15H AT (interstitial
brachytherapy) %30mM31%  stereotactic radiosurgery
Y A A R A A a =N 3
WuanIsuianemulsuusi@aenounsis
Chan ” 5780 1mman35n¥1%1)20 malignant
glioma $117U 34 518 4281318598 3 6A USuw
90 1N36 WUINTLELIAIMITOATIANIAY 11.7 1ADY
o A a S <3 =a
NUMIAUSVUTNUNINANOUNLIS D 78% uazdn
o Aa <3 1 1
13% sususeudouuziswaogluveuvan1Tnlg

o

59€ (in-field failure)

rRTOG

RimsdanwlTeuieudilae
5EUINMINGSIFUUY whole brain 60 1058 HazM3
18TIFUVY  whole brain 60 msﬁmmﬁ’w boost
VInuAeuNZ5e 10 1958 WU T2E21991NT 500
Fia luana1any (9.3 vag 8.2 1hou MUSIF)

AR5 ITUVY altered  fractionation F3

a

1aunmsly hyperfractionation *"yay accelerated

19 Fuudua 1d5umsAnyT uaa

fractionation
= Ay v ' A o Aa A
Lﬁ’ﬂﬂ1EJVIVlIJW°IJ'JT€T11ﬂiﬂLWlI?J@]i?fﬂ'ii@ﬂ“]ﬂﬁ [$N)G]

=} = o v a9 a [AR= 3
L‘]J'iifJ‘Ul’i/'lfJiJﬂ‘]Jﬂ'lﬁﬂ1ﬂi\3ﬁﬂUﬂﬂiﬂimﬁﬂﬁﬁﬂﬂi\‘lllﬂﬂ
1/n@ (conventional fractionation)

319 interstitial brachytherapy RTRIRTEY

Usuasidndannldsunisaiesadainnisuen

[128]

) hag

1@sumsdnynazsieaulae La perriere
(16) 3 I = = ~

Selker ' Tagnagoesreanudumsanyudseuiou
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24 1058 UM INBSIT 118z BCNU WUNTLo1Ian
MITPATINUALOATINTIBATIA WLANA1an Y Taens

) Ao I o @
Misvveslsammzidinailuilymidan

M3l¥Samaditda (Radiochemotherapy)
A o o o Y @ a

guadiivaunldidunisSavnasy

. @ Y o [ Y
(adjuvant  treatment) H89910 1ASUNITHIAALD

Y < :/) A o W o w
Aouuzieeeniavua Taseuatitiiae lihdama

3 A A @ o a ~
wzisavaundeng etlosiumssusummziuay

Fa
Hoaftunsunsnszarevealsa suaifiiaiu o
A250U5@NTNIN Na1IAe INITABUANDIVDY
< 1 A o W [ = A
dounziSesassuaiiianeaunis uaduFeaien
Y A o W [ . . o A
M3 g ualtitalun1sny1 malignant glioma 3N
dsgansaludiin iesninouaiivhiaaiulug T

A1159H1U blood brain barrier (BBB) Lage11U19%HA
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(P<0.0001) HALLHI9991n 88U MGMT (06 -

methylguanine-DNA methyltransferase) Fauduun
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= P 1 91 Aa (=) (31)
nlFeuieuszniedileniines 111 methylated MGMT promoter

o aa =
UFYITIUNTIOAYIN (LADU)

595NN AT TMZ
Methylated MGMT promoter 15.3 21.7
Unmethylated MGMT promoter 11.8 12.7

[129]



guANAgAIHAY PCV  (Procarbazine,
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dosimetric study Lla%

fage 17l

.. 2 4 1
clinical study #99¢ lanains

u =2 a v A
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(Dosimetric study)

3

Chan

4‘ | I a v A ' =
M3199 3 waasmsiseuneulsuusid@serine IMRT tag 3D CRT 1umsAny1U99 Chan

(39) o = a =)
MMsAnEIMInszedsuused

(dosimetric  study) Gluviiﬂ 8 glioblastoma U S
510 Taol/Souifiouse1iane 3D-CRT uag IMRT lag
14 3 non-coplanar fields RSN Y YT s d
whvneds GTV iy 70 1058 (2.12 msé’/ﬂizq) nag
PTV 11 59.4 1038 (1.8 1036 / A%e) wudmaiin
IMRT 993 1ua1az 311 luns1umunsnig
£@183n41 3D CRT wazannsaivlSuaiadde
GTV 1a@niunaiia 3D  CRT lagySuiasadae

% a ! =) Y =y Q/ d
oz lnamuneuny (31921DYANINITINN 3)

(39)

Goal IMRT 3DCRT
(Simultamous Integrated Boost, SIB)
GTV definition Post-op gadolinium-enhanced T1W MRI
GTV dose 70 Gy (2.12 Gy/Fx) 60 Gy (2 Gy/Fx)
Median GTV volume 39cc 39cc

PTV definition GTV (or tumor bed)+ 2.5 cm margin GTV (or tumor bed)+ 2.5 cm margin
PTV dose 59.4 Gy (1.8 Gy/Fx) 59.4 Gy (1.8 Gy/Fx)
Median PTV volume 397 cc 397 cc
GTV D Max 71.4 Gy 64.2 Gy

D Mean 68.5 Gy 62.5 Gy

D Minimum 62.1 Gy 59.9 Gy
PTV D Max 71.4 Gy 64.1 Gy

D Mean 64 Gy 62 Gy

D Minimum 48.3 Gy 51.6 Gy

V95 98% 97%
Brain stem D Max 58 Gy 59 Gy
Chiasm D Max 43 Gy 49 Gy
Optic nerve D Max 23 Gy 24 Gy
Retina D Max 18 Gy 17 Gy
Lens D Max 2.9 Gy 3.1 Gy
Brain D Mean 27 Gy 32 Gy
Note D Max - average maximum dose, D Max- average mean dose, D Min- average minimum dose,

V95 - volume that received = 95% of prescribed dose
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Thilman MMIANEININIZ0UT U
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Sa@ludilae 20 518 591919 3D CRT (7-field non-
coplanar) 148% IMRT (step-and-shoot, SIB, inverse
planning) U5susadifvunede PTV-high risk
(PTV-HR) 110 75 158 luwmzi PTV-low risk
(PTV-LR) 131171 60 1038 T 30 a¥a drimualil
dose volume constraint $19 lens 110U 10 105 5, optic
chiasm LIQ¥ optic nerve N 52 m'ié‘;, 1ag brain
stem (917D 54 1058 nudr IMRT 1US IS edd
conform #19 PTV-HR tazamlSinasaddorioauo
1Un@18Rn31 3D CRT (15197 4)

(41

Khoo “" fiimsdnmimsnszaedSunasaa

114@)1]’381 5 318 (optic glioma 2 318, astrocytoma 2 318,
meningioma 1 31¥) 324779 3D CRT (4-field non
coplanar) 48 IMRT (peacock system, inverse

. a o ' v 7
planning) Tagt/suaisadidmunemindy 50-55 1038
11 30-33 159 W31 IMRT 19 minimum PTV dose g4
7171 182 dose homogeneity AN31 3D-CRT Tuamiei

UT11u59@A0 optic nerve 1AL lens 1IN 3D CRT

v
o A

yd = dy Y a
nathiilumasin  IMRT lumsanuitilsimaia

MI19N 5 LaRInsnNsz1e1suasadlumsAny1uee Khoo

3 o
tomotherapy Fadumsaeseduyy coplanar plane
MY (13199 5)

@8 Augudunmsniesed

A
319D 9)
o 9 a v Ay
vulsuanuduamnsoaatlSinasddenuaues
idulszamar gnan TaelimulSinasddeiiio

awestlnd

M3190 4 uaaamsulSeueullsnused

1M sAn¥IVD9 Thilman™

Goal IMRT 3D CRT

PTV-HR definition Gadolinium enhanced T1 W MRI+1 mm

PTV-HR dose 75 Gy 75Gy

PTV-LR definition edema in T2 WI + 1.5 cm margin

PTV-HR dose 60 Gy 60 Gy
PTV-HR V95% 87.5% 93.7%
PTV-HR CI 0.85 0.69
PTV-LR V107% 13.9% 30.9%
V95% 88.4% 75.3%
Brain V50 Gy 33 cc 60 cc
Note V95% - volume that received = 95% of prescribed dose

V107% - volume that received = 107% of prescribed dose
V50Gy - volume that received = 50 Gy

CI - conformity index

(a1

IMRT

(peacock system)

3D CRT

CTV definition - Contrast-enhanced CT volume
- For nonenhancing tumor : abnormality+5-10 mm margin
PTV definition CTV+10 mm margin
PTV D Max 1033 £0.5% 10321 1.4%
D Min 913 % 1.4% 89.5%t 1.5%
D Max-D min* 1211 1.7% 1391t 1.3%
Note : D Max-D min - LINUAT homogeneity ¥09UTHIU5ITAD PTV
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Mm3an 6 ugaIMIMruavosvatazdsuusIdveos

GTV uag PTVIumMsfAnLIv99 Chan®

Definitions Dose
GTV Post-op gadolinium-
enhanced T1W MRI
PTV1 GTV + 0.5 cm margin 90 Gy
PTV2 GTV + 1.5 cm margin 60 Gy
PTV3 GTV + 2.5 cm margin 45 Gy

(44
Suzukl( )

5189URan155ne1410 malig-
nant glioma 6 318 (anaplastic astrocytoma 1 318,
anaplastic oligodendoglioma 1 318, glioblastoma 4
519) @78 IMRT (5 coplanar, equally-spaced beam)
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M3 l% IMRT e ldSunaseddomaiin
hypofractionation lasumsany1 Iy 3 518911 Tae
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Sultanem™ 18z Floyd* faswazideans 11l
Sultanem®” %ﬂ‘kﬂﬁjﬂjﬂ glioblastoma 914U
25319 @78 IMRT (SIB, step-and-shoot, forward
planning, 3-non coplanar beam) Taoviuadsuim
o o ~ R 2
A0 GTV 1ag PTV 301510 8 W‘]J'J"Ifﬂﬂ’lﬁliﬁ%flg
aa A 2 aa d' =
IDINITTIOABIAN 9.5 IADU BATINITIDABIAN 1 1

o
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M3190 7 taasmsiruaveuvatazIiused@ae PTV 1a OAR Post-op 1UMSANE1UDY Suzuki ™

Definitions Dose

GTV Post-op contrast enhanced CT volume 130

preoperative volume

CTV GTV + 2 cm marginil9g extend DYDY edema
PTV-G GTV + 0.5 cm margin 70 Gy/28 Fx
D5% <77 Gy
PTV-C CTV + 0.5 cm margin 56 Gy/28 Fx
PTV-A PTV-C aU@28 PTV-G D5% <70 Gy
PTV D95% = prescribed dose
Brain D Max 54 Gy
D 33% 45 Gy
D 66% 40 Gy
Brain stem D Max 54 Gy
D 33% 42 Gy
D 66% 38 Gy
Optic nerve D Max 40 Gy
Lens D Max 6 Gy
Pituitary D Max 30 Gy
Note: D5% - Dose to 5% of volume

D Max — maximum dose at each volume

M3 8 uaaImsmruaveuauazlsSuasidas GTV uag PTV lumsan1ve Sultanem™”

Definitions Dose

GTV Post-op contrast enhanced TIW-MRT 60 Gy/20 Fx
D 95%* = 58.5 Gy
PTV GTV + 1.5 cm margin 40 Gy/ 20 Fx

D 95% =43.8 Gy

*D 95% - USnasidnaseunquilsnasediantes 95% vee GTV 130 PTV
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Parameter Limit
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