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Larynx Preservation - Non
surgical-radiation therapy

Sandro V Porceddu

J]ractor Radiation Oncology Research
Alexandra Hospital, Brisban
r of Medicine, University of Queensland



What do these animals have In
common with the human larynx?




Laryngeal Cancer

 Billroth performed the first laryngectomy in
1873

* Rontgen discovered x-rays 1895 & Pierre and
Marie Curie discovered radium in 1898




Glacomo Puccini
1858-1924

* |n 1924 Puccini
diagnosed with
laryngeal cancer
while working on the
opera Turandot

. Treated W|th the



Glacomo Puccini
1858-1924

“‘What an ordeal! God help me. This
treatment will last no less than six weeks,
it Is terrible... | feel as though | have
bayonets in my throat!”

uccini 'ed shortly after due to



External Beam Radiation
Therapy

Standard Parallel Opposed Hig_hl_y Conformal

DEFINITIVE:

RT Alone

e Tis, NO: 60.75 Gy (2.25 Gy/fraction) to 66 Gy (2.0 Gy/fraction)
¢ T1, NO: 63 Gy (2.25 Gy/fraction) to 66 Gy (2.0 Gy/fraction)

¢ T2, NO: 65.25 (2.25 Gyl/fraction) to 70 Gy (2.0 Gy/fraction)




Larynx preservation with radiotherapy

» Early laryngeal cancer

» Locally advanced
laryngeal/hypopharyngeal cancer

Case examples

Radiotherapy contouring gui



EARLY LARYN(




Early Laryngeal Cancer

e Spectrum of disease
" T1&T2
« Favourable disease

= T2 glottis with extension onto supra- or
subglottis, superficial & normal cord mobility

 Unfavourable disease

= T2 glottis with deep extension and/or impaired



http://www.stanfordhospital.com/ImageGallery/photos/otolaryngology/VoiceSwallowing/cancerRightVocalCord.jpg

Larynx Preservation Options

« Radiation Therapy

* Endoscopic Surgery
— Trans Oral Laser microsurgery (TOLMS)
— Trans Oral Robotic Surgery (TORS)

> Open partial laryngectomy



Early Laryngeal Cancer

Radiotherapy Transoral Excision
5yrLocal |[T1 |85-95% T1 |[83-93%
Control
T2 |68-80% T2 |73-89%

93-98%

96-99%

Feng Y et al (meta-analysis) ORL, 2011



Voice Quality Outcome

Systematic review of functional outcome TOLM & RT
880pts; 448 TOLM, 442 RT

Vocal outcomes (subjective analysis); 12 studies no
difference, 3 superior RT

Voice disability (patient perception); 5 studies no
difference, 3 conflicting results

niformity of assessment of voice quality
J\JeJrr er frJOdrlJJf/ clearly superi

Spielmann P (Morton R) et al. Clin Otolaryngo,l 2010




Voice Quality Outcome

* Meta-analysis Voice Handicap Index (VHI)
after treatment for T1 Glottic cancer with
either RT or Laser (Laser=208, RT=91)

 No difference in VHI

Cohen S et al Ann Oncol, Rhin & Laryngol, 2006




Is RT obsolete in early glottic
larynx cancer?

» Given the comparable outcomes

— Cure rates
— Voice Quality

* Not accounting for

— Cost-effectiveness comparisons
— Patient preference




CLINICAL STAGING

Carcinoma in situ —

Amenable to larynx-
preserving
(conservation)
surgery (T1-T2 or
select T3)

NCCN Guidelines 2018

Glottic cancer

Category 2A: Based upon
lower-level evidence,

there is uniform NCCN consensus
that the intervention is appropriate

TREATMENT OF PRIMARY AND NECK ADJUVANT FOLLOW-UP
TREATMENT
Endoscopic resection
(preferred) .
or i
RTf
RTf >
or No adverse featuresh ———» Observe ——»
Partial laryngectomy/
endoscopic or open Follow-up
resection9 as indicated Extracapsular Chemo/RTHi See FOLL-A
or neck dissection as spread (category 1)
indicated
o Re-resection)
Adverseh P03|t!ve or
features margins RTf
Other risk > RTf .
features

Recurrent
or

— | Persistent
Disease

(See ADV-3)



Is radiation therapy obsolete In
early laryngeal cancer?

« Radiotherapy may no longer be the preferred
initial choice
— comparable outcomes both in local control & voice quality
— relative low morbidity

» RT still has a role in selected cases
nfavourable anatomy
medically not sui
Wwidespread In-Situ changes

AeEply. Infiltrative

HuluplyAicalIECIASEN Proceaur:

LD rerice
v V.
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Surgery/PORT vs chemo-radiotherapy

Guiding Principles in Management

 Functional outcome
— Is it worth preserving?
— What is the functional deficit

 Likelihood of clear macroscopic/microscopic
margins

» Expected control rates & toxicities

2 |east number of modalities to obtain
clinical outcome

Biological characteristics of the tu

= chiemo-responsive (to neoadjuvant
Y _

— [EcUrent aisease

b



Larynx Preservation

« Early larynx preservation studies

— VA study NEJM 1991

— EORTC (Lefebvre JL et al) JINCI 1996
 Induction chemotherapy (Cisplatin/5FU)

— Responders had definitive RT

— Non-responders had surgery/PORT

IX preservation rate 66% at 2 years

* No measure of functior

» No difference In survival




RTOG 91-11

Eligibility
= Stage IlI-IV SCC glottic or supraglottic larynx

= Surgical treatment would require total
laryngectomy

= T1 excluded
e Large-volume T4 disease defined as a tumor

axcluded

Forestiere A et al NEJM, 2003



Concurrent chemotherapy and radiotherapy for

organ preservation in advanced laryngeal cancer
RTOG 91-11

3-arm randomised study (n=547)

2 year intact larynx
Induction cispatin/SFU PRERY 75%
concurrent ChemoRT* )

— *cisplatin 100mg/m?# weeks 1, 4 &
— 770Gy over 7 weeks to gr 0SS disease

Overall survival no differenc

Forestiere A et al NEJM, 2003



RTOG 91-11 10-year follow up

Primary Endpoint

co
o

RT + ICT
RT + cCT

Survival (%)

(eh)
(b}
—
[

1
—
=
o

o+
(& ]
b
o
=
©

]

== BT 4 ind.
'RT + conc.
== RT only

1 2 3 4 5 6 7 8 9

Time Since Random Assignment (years)

No. at risk
130 98 87 78 72 65 56 51 44
130 111 96 83 76 67 58 45 38
116 88 70 62 52 46 35 32 27

Forestiere A et al JCO, 2013




RTOG 91-11 10-year follow up

Larynx preservation
(LP)

|\ —

= RT 4+ ind.
RT + conc.
== RT only

10yr LP p-value

RT + ICT
RT + cCT

=
o =
L O
O =
= @©
il =
© @
— w
b
| -
o

No difference in survival

No difference in late effects

Deaths not attributed to larynx cancer
or treatment were higher in the
concomitant arm

1 2 3 4 5 6 7 8 9

Time Since Random Assignment (years)

130 98 87 78 72 65 56 51 44
130 111 96 83 76 67 58 45 38
116 88 70 62 52 46 35 32 27

Forestiere A et al JCO, 2013



Functional outcome

* Alive, disease free, retained larynx, over 2-5yrs

Impaired 4-8.5% 5-8.5%
speech/voice
guality

Soft foods only 13-14% 17-24% 10-17%
Liquids only <4% <4% <4%
Inability to <3% <3% <3%
swallow

of function, but limited numbers
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Larynx-preservation guidelines for
laryngeal cancer

Larynx-preservation approaches for appropriately
selected patients does not compromise survival

|

No LP approach offers survival advantage vs surgery/PORT

| | |

T3 (non-extensive) and T4 T3(extensive) and T4a
& poor pretreatment
laryngeal function

|

il survival rates and

Forestiere A et al JCO, 2018



Laryngeal/Hypopharyngeal Ca

T3NO Supraglottic SCC Preservation

* No extension through
laryngeal cartilage or into
soft tissues

« Swallowing function intact

« At least one cord mobile

« Airway reasonable

« \oice worth preserving

« ECOG <2

Lower threshold for offering

sw_/a!!owing fssues and

greater control rates



Laryngeal/Hypopharyngeal Ca

T4N2a hyopharyngeal SCC Non-preservation

« Destroyed laryngeal
cartilage/structures

» Extension through laryngeal
cartilage and/or soft tissues

L‘ « Aspirating (Fluid/solids)
; J » Fixed bilateral cords
i

e Severe airway compromise
« Marked poor voice guality
« ECOG3

Lower threshold for offering
rgery for hypopharyngeal ca
JJ—‘ o Ufr)d'.'s.')f rate c
Swallowing issues and lower

control rates



Induction preservation case
T3N2b Hypopharyngeal SCC

e 46 year old man

60 pack years

« Bulky left neck mass

* No airway obstruction

 No dysphagoa

 No weight loss

« ECOGO

« Left level Il 4x3cm nodal mass

* Mass involving left piriform
sinus extending to base of
ongue and immobile left cord




T3N2bMO Hypopharyngeal SCC

Post x2 cycles of TPF Concurrent HD cisplatin/70Gy




Contouring guidelines
(Gregoire V et al Radiother Oncol 2018)

|T2 Right Piriform Sinus Ca I

Primary Tumour CTV =

smm + 5mm on GTV-p
« CTV1=5mm GTV-p
« CTV2=5mm + CTV1
« Cropping off anatomic
boundaries/air cavities




Concluding remarks

» Radiotherapy still has a role in early laryngeal
cancer

e Concomitant radiotherapy Is superior to
radiotherapy alone in preserving larynx

 |nduction chemotherapy has a role In
selected cases for larynx-preservation
treatment

» Careful selection for larynx preservation
pased on disease extent and organ function
Wwarranted




