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Swallowing disfunction

Underestimated symptom in HNC patients

(Feng et al IJROBP 2010)

Evaluating dysphagia is difficult given the lack
of a uniform method for assessment

» Baseline dysphagia
» Irradiated sites: base of tongue, posterior pharyngeal
wall, larynx-ipopharynx
» Treatment intensity
» Fractionation (bid)
» Eventual CT
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RT —induced swallowing disfunction
assessment

= Multifactorial (post-surgery scars, cyto/neurotoxic drugs, mucosal
staminal depletion, xerostomia, mucositis, edentulous patients, post-
RT fibrosis, atrophy from disuse)

= Different assessments of dysphagia in different series: aspiration
and objective imaging, feeding tube dependency, patient-reported
dysphagia, strictures, or observer-reported suchas RTOG, CTCAE, or PS
Scale

= Different methods to delineate OARSs (drawing the PCs anatomically,
results in different mean doses compared with drawing only the
posterior pharyngeal wall).
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Swallowing dysfunction in head and neck cancer patients treated by radiotherapy:
Review and recommendations of the supportive task group of the Italian
Association of Radiation Oncology

Evio G Russi**, Remzo Corvd®, Anna Merketi ‘. Daniela Alterio?, Perframoesco Franoo *,

Stefano Pergolizzi’, Vitaliana De Sanctis ®, Maria Grazia Ruo Redda®, Umberto Ricardi’, Fabsola Palar’,
Pierluigi Benomo®, Marco C, Merlano’, Valeria Zurlo ™, Fausto Chiesa ™, Gluseppe Sanguinet ”

Pre-treatment rate: 11-53%

Post-treatment rate: 11-62%
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Swallowing disfunction leads to late sequelae
v Dysphagia
v Odyniphagia
v"Reduced nutritional intake

v Increased risk of aspiration

v Extended duration of feeding tube dependecy
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Survey AIRO-AIOM preservazione laringea d’organo

Q22 Prima di proporre ad un paziente un

approccio di preservazione d'organo con

quale frequenza effettui una valutazione
basale della funzionalita della deglutizione ?

isposto: 116  Hanno saltato la domandda: 9

H ris}
a) Sempre 27,59%
z 60%
b) spe"o - 29’31%
c) A volte 26,78%
2 40%

0% 10% 20% 30% 40% S0% 60% 0% 0% 90% 100%

Ol\vl é@LOG 1A Radiation Oncology — Department of Oncology - University of Torino




Survey AIRO-AIOM preservazione laringea d’organo

a
Laringoscopi...

b.
Videolaringo...

c. Test di
Burke o swal...

d. Test di
deglutizione...

c.
Videofluoros...

f.
Esofagografi...

Altro
(specificare)

Q23 Se si, quale tipo di strumenti utilizzi
(risposte mutiple consentite)?
38,79%
- 19,83%
12,07%

- 19,83%

18,10%
- 23,28%
0% 10% 20% 0% 40% S0% 60% T0% 80% 0% 100%
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DARS: dysphagia/aspiration-related structures

%
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CLINICAL INVESTIGATION Head and Neck

DYSPHAGIA AND ASPIRATION AFTER CHEMORADIOTHERAPY FOR
HEAD-ANDNECK CANCER: WHICH ANATOMIC STRUCTURES ARE
AFFECTED AND CAN THEY BE SPARED BY IMRT?

Avearas Essaoon, MDY Maco Samwarrz. M S Coex Rascu, MD
Kamix Visrmesc, BSc.* Evcaase Dasax, PilD. Commen ). Vax As, PuD
Rosex Marsie BSc* Faask A, Possuie, MDY aso Auoss ). M. Buas, MD

ooskoy. L'n sty of Machipem, Ame Ntar, ME. Doparmmeans Radaton Oncod

of Radxs . » 2
gy-Hoad and Neck Sergery, and "Madiotogy, s *Soction of Spocch Thorags, The Notwertands Cancer
Noehrt
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gemcitabine

« CT

v 26 pts receiving concurrent RT and

v Swallowing evaluation
» videofluoroscopy (VF)
= direct endoscopy

v Anatomic structures causing VF abnormalities determined by literature

v Pre- and post-RT CT scans analyzed for post-RT damage
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Eisbruch A et al; IJROBP 2004
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DARS: dysphagia/aspiration-related structures

RT-induced VF abnormalities

L Weakness of the posterior motion of the base of tongue
U Prolonged pharyngeal transit time
O Lack of coordination between swallowing phases
U Reduced elevation of the larynx

U Reduced laryngeal closure and epiglottic inversion

High aspiration rate

ONCEILOGIA

Eisbruch A et al; IJROBP 2004
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DARS: dysphag|alasp|rat|on-related structures

o Constrictors muscles
PSCM

PMCM

PICM

o Supraglottic larynx

6&6@LOGIA

o Glettic larynx

o Suprahyoid muscles

Mylohyoid

Geniohyoid

Digastric

o Longitudinal pharyngeal muscles

Stylopharyngeus

Palatopharyngeus

Salphyngopharyngeus

Proximal to their blending with pharyngeal constrictors

Eisbruch A et al; JROBP 2004
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DARS: dysphagia/aspiration-related structures

(a) (b)

» Pharyngeal constrictors muscles (median midline thickness pre- vs post-RT: 2.5
mm vs 7 mm

» Supraglottic larynx (median midline thickness pre- vs post-RT: 2 mm vs 4 mm)

» Glottic larynx and aryepiglottic folds (median midline thickness pre- vs post-RT: 2
mm vs 4 mm)

Eisbruch A et al; IJROBP 2004
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Aspiration:
Structure:

CLINICAL INVESTIGATION Head and Neck

INTENSITY-MODULATED RADIOTHERAPY OF HEAD AND NECK CANCER AIMING
TO REDUCE DYSPHAGIA: EARLY DOSE<EFFECT RELATIONSHIPS FOR THE
SWALLOWING STRUCTURES

Feux Y. Fine, M.D..* Hyunin M. Kiv, Sc.D..' Teesa H. Lypen, MLA.Y Marc J. Haxm, M.’
Mary FEnG, M.D.." Franx P. Wornexn, M.D.." DouGias B, Cuerena, M.D.,
AND AvRAHAM EissrucH, M.D.*

Depanimerts of *Radiation Oncology, ' Beostagistcs, :S;x\\h Pathology, * Madeine-Hemaobogy Oncology, and * Orolanyngaology,
Universaty of Michigan, Ann Arbor, M
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Distribution of swallowing structures mean doses in aspirators versus non-aspirators

Felix F et al; IJROBP 2007
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Todd McNaE. Yike' Hary Oy

Exstrinsic tongue
muscles

= Anterior digastric

= Genioglossus

Suprahyoid muscles
= Geniohyoid

= Hyoglossus

= Mylohyoid

Kumar R et al; Oral Oncol 2014
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m o uth m u s c I es Radiation dose to the floor of mouth muscles predicts swallowing @ i

complications following chemoradiation in oropharyngeal squamous
cell carcinoma

Rachit Kumar *, Sara Madamikaa®, Heather Starmer *, Wayang Yang *. Emi Murano”, Sara Alcorn *,
Todd McNutt”, Yi Le*, Marry Quon *™*

Multivariate analysis comparing dosimetric characteristics. FoM - combined floor of
mouth muscles, V40 - percent volume of muscle receiving a dose of 40 Cy or more,

Variable Estimate p-Value Confidence VIF
(Odds ratio) interval

FoM meand dose correlates
T Stage 0.17 061 [1.05,58.29] 1.16

N Stage 12.40 049 [146,25695] 1.0 with VFS abnormalities
HPV Status 6.53 145 [0.01,1.62] 1.14
FoM Mean 0.54 0217 [0.30,0.86] 7.60
Genioglossus V40 1.16 093 [1.00,1.44] 2.18
Geniohyoid Minimum 1.30 016° [1.07,1.68] 5.88

Kumar R et al; Oral Oncol 2014
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Swallowing structures

Soft palate
PSCM

PMCM

PICM

Base of tongue
Glottis
Supraglottic
Larynx
Oesophagus

Caudell JJ et al; JROBP 2010
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Swallowing structures

Cortaron s pow bz @ % @nolloat

Radiotherapy and Oncology
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Mossiey s head 8 vk radothecapy
Deleneation of organs at sk imvolved i swallowing for radsotherapy treatment
planning

Mirands EAMC Chrntianem *, Johasnes A Langendijc **, Henodtie £ Weaterlaan ™, Tara A wan de Water*
Hendrk P, Bl *

Q Institutional guidelines for DARS
delineation

[ Standardization of contouring process
O Correct interpretation of relationship

between anatomical strutctures and
swallowing disfucntion in future trials
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Swallowing structures
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DARS delineations: PCSM
example
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Orpnd article

Contouring of the Pharyngeal Supenor Constrictor Muscle (PSCM).
A cooperative study of the [talian Association of Radiation Oncology
(AIRO) Head and Neck Group

Dasviela Alterio “*, Delia Gardo*, Lorenzo Preda °, Angela Argenone . Onietta Caspiani “, Renato Micera®,
Maria G. Ruo Redda . Elvio G, Russi ', Ermesting Bianchi ™, Ester Oclandi’, Almalina Bacigalupo ',

Mario Busetto®, Damenico Cante ', Letizia Deantonio ™, Vitaliana De Sanctis *, Plerfrancesco Franco ™,
Laciana Lastrucci ®, Laura Maruwcc “, Anna Merlotti”, Marinella Molteni *, Fabiola Pajar ', Monica Rampino”,
L Santoro”, Annamaria Ferran *, Federica Bazzani °, Mariangels Caputo”, Antonio Laudati

Valentina Borzillo*, Sara Falivene ™, Nicola Ssmon *, Fedenica Vigo*, Eva innacone ', Alessia Reall

Nessio Bomannl “, Manavittoria Leoee”, Luca Glanneiio®, Riccardo Vigna Tagliantl *, Roberto Orecchia

Method
Indenior Antenor Posterior
“Literature-  Caudal tip of pterypoid Hyoid bone af the Hamulus, widest diameter of pharyngeal lumen, posterior end  Prevertebral muscle, medial
based™ plate (hamuiys) lower edge of C2 of the mandibula, base of tongue peerygosd muscle
“Optimized™ Hyoid bone Hamulus, Prerygomandibular raphe base of tongue Prevertebral muscle, medial
pterygosd muscle

ONC

®LOGIA

Alterio D et al; R&0 2014
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DARS delineations: PCSM example

ONCELOGIA

Variabily Volume “Literature based” “Optimized” p-Value Effect on the variability using
analysis method method the optimized method
PSCM intra-operator Size 0118 0110 0.249 -
Overlap 28% 453% 0,015 1
Inter-operator Size 22.8% 12.8% 0.05 1
Overlap 48.4% 52.1% <0.001 1
Adherence to the MR-denved contour Overlap 253% 30.7% <0.001 |
Anterior sub-region- Intra-operator Size 0132 014 0389 -
Overlap 49.7% 49 63 094 -
inter-operator Size 17.6% 96% <0001 1
Overlap 43.9% 42.5% 0.015 !
Adherence to the MR-derived contour Overlap 2494% 23.55% 0101 -
Inferior sub-region Intra-operator Size 0.167 0117 0.0017 |
Overlap 415% 38.3% 0013 |
Inter-operator Size 14% 14% 0.05 -
Overlap 55.2% 58.4% <0,001 1
Adherence to the MR-derived contour Overlap 2898% 34.46% <0.001 1
Superior sub-regon Intra-operator Size 0.352 0.153 <0001 |
Overlap 43.1% 43.5% 026 -
Inter-operator Size 18.7% 6.9% 0.05 |
Overlap 443% 53.1% <0.001 |
Adherence to the MR-derived contour Overlap 14.20% 3334% <0.001 |
Alterio D et al; R&0 2014
o . _ . PR
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REVIEW Open Access

Technical guidelines for head and neck cancer
IMRT on behalf of the Italian association of
radiation oncology - head and neck working group

Optional OARS (usually
unconstrained)

Submandibualr glands

Masticatory spaces

; Desaitree Radistheragy
s -:'—-‘: - ——
s
J = =y

e | '
= ==

g I

a)— [

Constrictor muscles
Remaved dissase (Posioseralive)
—— = T Crichopharyngeal muscles
=
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Merlotti A et al; Radiat Oncol 2014
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OMR 81

Proeity

Endpont

Coal

Minot warlation

nmern e Technical guidelines for head and neck cancer
IMRT on behalf of the Italian association of
radiation oncology - head and neck working group

v Whole larynx: D,
v' Supraglottic larynx: D, < 66 Gy
v' Oesophagus: D, . < 45 Gy
v" Parotid gland: V,, < 50%

D < 26 Gy

mean

<50 Gy, V,

v PCM:
Dmean, V;q,Vs55, Vs Vs Vo
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IMRT - Definitions

Intensity Modulated RadioTherapy

Conformal beam geometry

Changing dose intensity across the
field thus NON FLAT (modulated) dose
profile

Inverse "Backward” Planning
Setting of dose constraints for PTV
and critical structures

Optimization of beam intensities to
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fulfill desired constraints
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Intensity Modulated dose profile
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IGRT

Due to the third-power relationship
between the radius of a sphere and its
volume (4/3nr3):

a small reduction in
margin yields a great
reduction in volume

ONCELOGIA
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Phase N randomised traal

Reduction of the dose to the elective neck in head and neck squamous
cell carcinoma, a randomized clinical trial using intensity modulated
radiotherapy (IMRT). Dosimetrical analysis and effect on acute toxicity
Sandra Nuyts**, Maarten Lambrecht *, Fréderc Dupeez °, Jean-Francois Duisne

Durk Vae Gested *, Danielle Van den Weyngaert ™, Nele Platteaux “ ', Yasmyne Ceussens
Mia Voordeckers ', Indira Madani ", Wilfried De Neve

it of Eagen bnentsl Rndafiavayy FU) dnoven. (ampes Lad b v

w e Vwwl of BalsDumapy Sand v iy Mgl & OniparBvwend of Kbt @n

v" 200 HNCPs randomized
v 50 Gy vs 40 Gy prophylactic neck RT
v DARS possible : as low as possible

[ =1 1 monéd i mo 3ot

Severe dysphagia
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Nuyts S et al; R&0 2013
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XRS: xerostomia-related structures

» Parotid glands
»Submanidibular glands
»Sublingual glands
»Minor salivary glands

= Cheeks

= Soft palate

= Lips

Radiation Oncology — Department of Oncology - University of Torino



Articles

Parotid-sparing intensity modulated versus conventional
radiotherapy in head and neck cancer (PARSPORT): a phase 3
multicentre randomised controlled trial

>@W %

on the EORTC HNIS

Maun change score from basedi oe for dey mooth sdsale

Conventional radotherapy
MRT
Difference in mean

o Ch

~&- Conventional radiotherapy
~- MR

1 months 12 months

Tune Bom radx thes apy

:'l
17 28
1441037-8) (-18410240) ¢

24 months

IR

244
(43t0532)

ONCEILOGIA

Nutting et al; Lancet Oncol 2011
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DARS-XRS

» To be contoured
»To be included in treatment planning

»To be investigated with appropriate metric

Prospective evaluation of oncological outcome
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