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Cancer

A What is neoplasia?
ANeoplasiais Jnew growth j.

A neoplasm: is an abnormal growth of mass of tissue due to
excessive cell proliferation that has escaped normal
limitations and regulation and persists in the same excessive
manner even after cessation of the stimuli.

AMonoclonal growth is the whole mark of malignancy



The process of cancer development/carcinogenesis:
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Head and neck cancer

AHead and neck cancaccounts for abouti% of all cancers

Ain the United States. 12023 an estimated6,920people ¢9,190men and
17,730women) will be diagnosed with head and neck cancer.

A Worldwide, an estimate®&62,328people were diagnosed with head and
neck cancer 12020

AHead and nec k cancers are more than twice as common among
men as they are among women . Head and neck cancers are also
diagnosed more often among people over age 50 than they are
among younger people.



Causes of head and neck cancer

AAlcohol and tobacco use  (including smoke and smokeless
tobacco, sometimes called Xhewing tobacco } or bnuff }) are
the two most important risk factors for head and neck
cancers, especially cancers of the oral cavity, hypopharynkx,
and voice box .

Alnfection with cancer  -causing types of human
papillomavirus  (HPV), especially HPV type 16, is a risk
factor for oropharyngeal cancers that involve the tonsils or
the base of the tongue



https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000538647&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000748220&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000748220&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045873&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045714&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045714&version=Patient&language=en

APaan (betel quid). The use of paan (betel quid) in the mouth, a
common custom in Southeast Asia, is strongly associated with an
Increased risk of mouth cancers

AOccupational exposure.

AOccupational exposure to wood dust is a risk factor for
nasopharyngeal cancer .

ACertain industrial exposures to asbestos and synthetic fibers,
have been associated with cancer of the voice box.

APeople working in certain jobs in the construction, metal, textile,
ceramic, and food industries may have an increased risk of
cancer of the voice box .

Alndustrial exposure to wood dust, nickel dust, or  formaldehyde is
a risk factor for cancers of the paranasal sinuses and nasal cavity



https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046528&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000269439&version=Patient&language=en

ARadiation exposure.  Radiation to the head and neck is a
risk factor for cancer of the salivary glands, sarcoma and
sguamous cell cancers .

AEpstein -Barr virus infection.  is a risk factor for
nasopharyngeal cancer and cancer of the salivary glands .

AAncestry. Asian ancestry, particularly Chinese ancestry, is a
risk factor for nasopharyngeal cancer.

AUnderlying genetic disorders. Some genetic disorders,
such as Fanconi anemia , can increase the risk of developing
precancerous lesions and cancers early in life .



https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045499&version=Patient&language=en

AHow can | reduce my risk of developing head and neck cancers?
A Smoking cessation education and program

A Avoiding oral HPV infection (oral sex )can reduce the risk ofldg¢iated head
and neck cancers.

Aln June2020Q the Food and Drug Administration granteccelerated approvaif
the HPV vaccinéardasib for the prevention of oropharyngeal and other head
and neck cancers caused by HPV tyi#4.8, 31, 33, 45, 52, and58in persons
aged9 through45years.

A Although there is no standard or routine screening test for head and neck .
CﬂnCﬁl’S, dentists GP may check the oral cavity for signs of cancer during a routine
checkup.



https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000799144&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000767621&version=Patient&language=en

Lip and Oral cavity



EPIDENMDLOGY

International Agency for Research on Cancer

A Globally2.9%o0f all cancersn males,1%in females

Lip, oral cavity

¢ 72N World Health

e Elob o 2000 W% organization A Highestprevalencereported in Asiancountries(64.2%)
A Most commonform of cancerin malesin India(16.2%60f all cancers)
Age standardized (World) incidence rates, lip, oral cavity, males, all ages A Llp and Oral CancerShOWdlfferent epldem|O|Ogy

A Incidencen youngadults(< 45 yo) risesworldwide
A 5-yearsurvivalrate lower than 50%

New casesn 2020, both sexesallages:377713
Numberof deathsin 2020 both sexesall ages:177757

Age standardized (World) incidence and mortality rates, lip, oral cavity

Incidence Mortality
Melanesia 16.7 6.5
fﬁjg - z:xda::sucabre . South-Central Asia 5.1
Australia and New Zealand
Central and Eastern Europe
Western Europe 1.1
Northern Europe 45 1.2
Northern America 42 0.66
World 4.1 1.9
Southern Africa 17
Southern Europe 1.1
Caribbean 1.1
Micronesia 1.2
Polynesia 1.1
South America 1.1
South-Eastern Asia 14
Eastern Africa 1.3
Eastern Asia 1.9 0.75
. Western Asia 57 0.69
Middle Africa 1.6 1.0
= f;_sz_s Northern Africa 1.5 0.69
- 1418 A Western Africa 13 0.91
- 1114 mm Not applicable :
0711 No data Central America 1.1} 0.44

Data source: GLOBOCAN 2020
Graph production: IARC (https:/,
World Heaith Organization
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Global patterns and trends in cancers of the lip, tongue and mouth Epidemiologic aspects of oral cancer

Sarodeet al, Diseasea-month 2020
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HISTOLOGY

Unoonventional

Oralmucosaimelanoma

Sq uamou<scell carcinoma Softtissueand neuraltumors

Salivarytype tumors

(conventionaland subtypes)

Haematolymphoidumors

Secondaryumors (kidney,lung)

WHOCIlassificatiorHeadand Neck2022



METASTATIKRPREAD

NODALMETASTASIS

761 T1-T2 NO pts

Highgradetumor and PNl
Increasedate of occult
nodalmetastases

T >decreasedy OS

Negligiblerate of skip
metastasedo levelslll-1V
(around1%)andla (around
0.5%)in clinicallynegative
neck

T >riskof overtreatment?

Incidence and impact of skip metastasis in the neck in early oral cancer:
Reality or a myth? Singhet al,OralOncol.2022

DISTANMETASTASIS

Theincidenceof distantmetastasidor

oral cavitySCQasbeenreported to

occurin 10%to 18%of patients at the
time of initial diagnosis

Senftet al, RadiotherOncol2008
Rohdeet al, INuclMed 2017
Luet al,2022



Oral cancer
CLINICAL WORK-UP



CLINICAWORKUP

History

Symptomstobacco,alcohol,betel, sunexposure(lip), comorbidities

Clinicalevaluation
Site(s)of the lesion,trismus,dentition, lymphnodes

endoscopicevaluation

Outpatient biopsy

Imagng
Locaregional: CEMRIor CECT intraoral US ,neckUS+/- FNAClymphoscintigraphysentinelnode)
Systemic PETCTor total body CECTor PETMRI



3-D EVALUATIONVAGING

CT/MRI

LingualuS

NeckUS

—
, .

Depthof invasion(DOI)
Softtissueextension
Mandibularinvolvement
Pterygoidmusclesandplates,styloidmuscles

Perineuralspreadalongmajor nerves

N status

"‘ISBA!GS oy
22Hzfl e oS




Oral cancer
STAGING AND
PROGNOSIS



STAING

AJCC/UICTNMfor oral cancer
8" Ed.(2017)

Primary Tumor (T)

TX
Tis
T1
T2
T3

T4

T4a

T4b

Primary tumor cannot be assessed
Carcinoma in situ
Tumor <2 cm with depth of invasion (DOI)* <5 mm

Tumor <2 cm, with DOI* >5 mm and <10 mm
or tumor >2 cm and <4 cm, with DOI* <10 mm

Tumor >2 cm and <4 cm, with DOI* >10 mm or
tumor >4 cm, with DOI* <10 mm

Moderately advanced or very advanced local
disease

Moderately advanced local disease

Tumor >4 cm, with DOI* >10 mm or tumor invades
adjacent structures only (eg, through cortical bone
of the mandible or maxilla, or involves the maxillary
sinus or skin of the face)

Note: Superficial erosion of bone/tooth socket
(alone) by a gingival primary is not sufficient to
classify a tumor as T4.

Very advanced local disease

Tumor invades masticator space, pterygoid plates,
or skull base and/or encases the internal carotid
artery

*DOI is depth of invasion and not tumor thickness.

Depthof invasionasa classifying
criterion T1-T3



Depth of invasion and tumor thickness




cN

STAING

AJCC/UICTNMfor oral cancer

Regional Lymph Nodes (N)

Clinical N Sch

NX
NO
N1

N2

N2a

N2b

N2c

N3

N3a

N3b

Regional lymph nodes cannot be assessed
No regional lymph node metastasis

Metastasis in a single ipsilateral lymph node, 3 cm or smaller in
greatest dimension ENE(-)

Metastasis in a single ipsilateral node larger than 3 cm but not larger
than 6 cm in greatest dimension and ENE(-); or metastases in multiple
ipsilateral lymph nodes, none larger than 6 cm in greatest dimension
and ENE(-); or in bilateral or contralateral lymph nodes, none larger
than 6 cm in greatest dimension, and ENE(-)

Metastasis in a single ipsilateral lymph node larger than 3 cm but not
larger than 6 cm in greatest dimension, and ENE(-)

Metastases in multiple ipsilateral lymph nodes, none larger than 6 cm
in greatest dimension, and ENE(-)

Metastases in bilateral or contralateral lymph nodes, none larger than
6 cm in greatest dimension, and ENE(-)

Metastasis in a lymph node larger than 6 cm in greatest dimension and
ENE(-); or metastasis in any node(s) and clinically overt ENE(+)

Metastasis in a lymph node larger than 6 cm in greatest dimension and
ENE(-)

Metastasis in any node(s) and clinically overt ENE(+)

Note: A designation of “U” or “L” may be used for any N category to indicate metastasis
above the lower border of the cricoid (U) or below the lower border of the cricoid (L).
Similarly, clinical and pathological ENE should be recorded as ENE(-) or ENE(+).

8" Ed.(2017)

Regional Lymph Nodes (N)

NX
NO
N1

N2

N3

N2a

N2b

N2c

N3a
N3b

Patholog_ical N (pN)

i P e

Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest dimension and ENE(-)

Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest dimension and ENE(+);
or larger than 3 cm but not larger than 6 cm in greatest dimension and ENE(-); or metastases in
multiple ipsilateral lymph nodes, none larger than 6 cm in greatest dimension and ENE(-); orin
bilateral or contralateral lymph node(s), none larger than 6 cm in greatest dimension, ENE(-)

Metastasis in single ipsilateral node 3 cm or smaller in greatest dimension, and ENE(+); ora
single ipsilateral node larger than 3 cm but not larger than 6 cm in greatest dimension and ENE(-)

Metastases in multiple ipsilateral node(s), none larger than 6 cm in greatest dimension and
ENE(-)

Metastases in bilateral or contralateral lymph node(s), none larger than 6 cm in greatest
dimension, and ENE(-)

Metastasis in a lymph node larger than 6 cm in greatest dimension and ENE(-); or metastasis
in a single ipsilateral node larger than 3 cm in greatest dimension and ENE(+); or multiple
ipsilateral, contralateral or bilateral nodes any with ENE(+); or a single contralateral node of any
size and ENE (+)

Metastasis in a lymph node larger than 6 cm in greatest dimension and ENE(-)

Metastasis in a single ipsilateral node larger than 3 cm in greatest dimension and ENE(+); or
multiple ipsilateral, contralateral or bilateral nodes any with ENE(+); or a single contralateral node
of any size and ENE (+)

cN3b in caseof extranodal extension(regardlessof the lymph
node side, site, number, and/or dimension)




Oropharyngeal cancer



EPIDEMDLOGY

h International Agency for Research on Cancer A GlobalASRof 1.1 per 100,000for both sexes
O I"O p a I"yn X *‘{i (v)vmd .Heglth A Rateswere elevatedin North Americaand Europe notablyin Hungary,
W2 Organization

SlovakiaGermanyand France
A 80%OPSC@re HPVdrivenin the USA

Source: Globocan 2020 o

Age standardized (World) incidence rates, oropharynx, males, all ages

New casesn 2020, both sexesall ages 98412
Numberof deathin 2020 both sexesallages48143

Western Europe
Northern Europe
49-0. mmm Not applicable ) Northern America
1208 Nodata Central and Eastern Europe
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Age standardized (World) incidence rates, oropharynx, females, all ages Caribbean
Melanesia
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World
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. 0.11-0.20 s Not applicable Western Asia
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World Health Organization © International Agency for Research on Cancer 2020




OROPHARYNGEANDHPV

MALE
55-65 YEAROLD MALE
TOBACC®ND/OR YOUNG/MIDDLEGE
ALCOHORBUSE SMOKING.ESEREQUENT HPV+SCQARE
NONHPVRELATEBANCER HPVRELATEDANCER GENERALLY
DIAGNOSEDV/ITH
EARLIER
CATEGORMND
MOREADVANCED
CATEGRY
95% OFSCHPV+
ARENON
KERANIZING
85%OFSCC

KERATINIZINGRE
HPV-
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METASTATRPREAD

NODALMETASTASIS DISTANMETASTASIS

Rareat diagnosis
(1%at diagnosisy/%
duringfollow up in HPV+)
(Brkicet al 2021)

N\

Lung(80%)
>IN Bone
N,—— ) | Liver




Oropharyngeal cancer
CLINICAL WORK-UP



CLINICAWORKUP

History

Symptomstobacco,alcohol,,

Clinicalevaluation
Site(s)of the lesion,palpation,lymphnodes

Endoscopi@valuation

Fiberopticexamination

Outpatient biopsy,HPVstatus(p16, HPV)

Imagng

Locaregional: CEMRIor CECT neckUS+/- FNAQriskof falsenegativesn cysticN)
Systemic PETCTor total bodyCECT



DIAGNOSISFHPVRELATELESIONS

Themeredetectionof HP\ADNAIs not sufficientto establishcausalityin HNCs!!!

IHC/ISH/PCR

p16 (IHC) _ foutinely used,cost
ffective surrogatemarker

DNAInN situ hybridizatiorghighspecificityfor

(| SH) etectingactiveviruses

RNAscop€ISH) 97%sensitivityand
elatively inexpensive

HPVDNAPCR high sensitivity, candetect
ow viral copynumbers

E6/E7 HPVMRNAPCR specificand

sensitive- GOLCSTANDAR

n16overexpressiormayoccu

lesssensitivewhenthere are
low viral copynumbers

it doesnot identify whether
the virusis transcriptionally
activeor apassenger
infection

ighcosts

expression

HPV virus
DNA

4_4_57_,

-

E5

é’o

E7 protein
RB binding/
induced p16
expression

p16
pl6 p16

p16 proteir
expression



Oropharyngeal cancer
STAGING AND PROGNOSIS



pl16-

STAING

AJCC/UICTNMfor oropharyngealcancer

T

Oropharynx (p16-)

TX
Tis
T
T2
T3

T4

T4a

T4b

Primary tumor cannot be assessed
Carcinoma in situ
Tumor 2 cm or smaller in greatest dimension

Tumor larger than 2 cm but not larger than 4 cm in greatest
dimension

Tumor larger than 4 cm in greatest dimension or extension
to lingual surface of epiglottis

Moderately advanced or very advanced local disease

Moderately advanced local disease
Tumor invades the larynx, extrinsic muscle of tongue,
medial pterygoid, hard palate, or mandible*

Very advanced local disease

Tumor invades lateral pterygoid muscle, pterygoid plates,
lateral nasopharynx, or skull base or encases carotid
artery

*Note: Mucosal extension to lingual surface of epiglottis from primary tumors of
the base of the tongue and vallecula does not constitute invasion of the larynx.

8" Ed.(2017)

cN

Regional Lymph Nodes (N)

Pathological N SEN!

NX
NO
N1
N2

N3

N2a

N2b

N2c

N3a
N3b

Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest dimension and ENE(-)

Metastasis in a single ipsilateral lymph node, 3 cm or smaller in greatest dimension and ENE(+);
or larger than 3 cm but not larger than 6 cm in greatest dimension and ENE(-); or metastases in
multiple ipsilateral lymph nodes, none larger than 6 cm in greatest dimension and ENE(-); or in
bilateral or contralateral lymph node(s), none larger than 6 cm in greatest dimension, ENE(-)

Metastasis in single ipsilateral node 3 cm or smaller in greatest dimension, and ENE(+); ora
single ipsilateral node larger than 3 cm but not larger than 6 cm in greatest dimension and ENE(-)

Metastases in multiple ipsilateral node(s), none larger than 6 cm in greatest dimension and
ENE(-)

Metastases in bilateral or contralateral lymph node(s), none larger than 6 cm in greatest
dimension, and ENE(-)

Metastasis in a lymph node larger than 6 cm in greatest dimension and ENE(-); or metastasis
in a single ipsilateral node larger than 3 cm in greatest dimension and ENE(+); or multiple
ipsilateral, contralateral or bilateral nodes any with ENE(+); or a single contralateral node of any
size and ENE (+)

Metastasis in a lymph node larger than 6 cm in greatest dimension and ENE(-)

Metastasis in a single ipsilateral node larger than 3 cm in greatest dimension and ENE(+); or
multiple ipsilateral, contralateral or bilateral nodes any with ENE(+); or a single contralateral node
of any size and ENE (+)




pl6+

cN

STAING

AJCC/UICTNMfor oropharyngealcancer
8" Ed.(2017)

TNM Staging System for HPV-Mediated (p16+) Oropharyngeal Cancer (8th ed., 2017)
(Not including: P16-negative (p16-) cancers of the oropharynx)

Primary Tumor (T)

TO
T
T2
T3
T4

No primary identified

Tumor 2 cm or smaller in greatest dimension

Tumor larger than 2 cm but not larger than 4 cm in greatest dimension

Tumor larger than 4 cm in greatest dimension or extension to lingual surface of epiglottis
Moderately advanced local disease

Tumor invades the larynx, extrinsic muscle of tongue, medial pterygoid, hard palate, or
mandible or beyond*

Mucosal extension to lingual surface of epiglottis from primary tumors of the base of the tongue and
vallecula does not constitute invasion of the larynx.

Regional Lymph Nodes (N)
Clinical N (cN)

NX
NO
N1
N2
N3

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

One or more ipsilateral lymph nodes, none larger than 6 cm
Contralateral or bilateral lymph nodes, none larger than 6 cm
Lymph node(s) larger than 6 cm

Pathological N (pN)

NX

Regional lymph nodes cannot be assessed

PNO No regional lymph node metastasis
pN1 Metastasis in 4 or fewer lymph nodes
pN2 Metastasis in more than 4 lymph nodes




O O B o

PRMGNOSIS

DIFFERENAATIENT®IFFERENAROGNOSIS

5-yearOS

 P16+82.% p16- 44.0%

lower risk of diseasgorogression7.8%vs21.2%),

lower 5y-diseaseaecurrence(5.6%vs 20.5%)
lower deathbecauseof OPC

fewer secondprimaries(16.1%vs.49.%%)

Gorpheet al, RadiotherOncol2022



Laryngeal and hypopharyngeal cancer



EPIDEMIOLOGMRYNX

Newcasesn 2020 both sexesall ages:184615
Numberof deathin 2020, both sexesall ages:99840

Age standardized (World) incidence and mortality rates, larynx

Incidence Mortality

Caribbean 4.0

Central and Eastern Europe 36 1.9
Southern Europe
Western Asla
South-Central Asia
South America
Northern Africa
Western Europe
Northern America
Melanesia

World

Northern Europe
Southern Africa
South-Eastern Asia

Polynesia

Eastern Asla 0.60

Australia and New Zealand 1.2 034
Eastern Africa 0.73

Micronesia 0.91 0.45

Central America 0.86 0.56

Western Africa 0.79 0.57

Middle Africa 0.76 054

6.0 40 20 0 20 40 6.0

ASR (World) per 100 000




