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Cancer 

ÅWhat is neoplasia? 

ÅNeoplasia is Ɉnew growth ɉ.

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.

ÅMonoclonal growth is the whole mark of malignancy 



The process of cancer development/carcinogenesis:

(A)Cancer initiation
(B)Cancer Progression
(C)Metastasis.



Head and neck cancer 

ÅHead and neck canceraccounts for about 4% of all cancers 

Åin the United States. In 2023, an estimated 66,920 people (49,190 men and 
17,730 women) will be diagnosed with head and neck cancer.

Å Worldwide, an estimated 562,328 people were diagnosed with head and 
neck cancer in 2020. 

ÅHead 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 

ÅAlcohol and tobacco use (including smoke and smokeless 
tobacco , sometimes called Ɉchewing tobacco ɉ or Ɉsnuffɉ) are 
the two most important risk factors for head and neck 
cancers, especially cancers of the oral cavity, hypopharynx, 
and voice box .

ÅInfection 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


ÅPaan  (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
ÅOccupational exposure.
ÅOccupational exposure to wood dust is a risk factor for 

nasopharyngeal cancer . 
ÅCertain industrial exposures to asbestos and synthetic fibers, 

have been associated with cancer of the voice box. 
ÅPeople working in certain jobs in the construction, metal, textile, 

ceramic, and food industries may have an increased risk of 
cancer of the voice box . 
ÅIndustrial 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


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

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

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

ÅUnderlying 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


ÅHow can I reduce my risk of developing head and neck cancers?

ÅSmoking cessation education and program 

ÅAvoiding oral HPV infection  (oral sex )can reduce the risk of HPV-associated head 
and neck cancers. 

ÅIn June 2020, the Food and Drug Administration grantedaccelerated approvalof 
the HPV vaccineGardasil 9 for the prevention of oropharyngeal and other head 
and neck cancers caused by HPV types 16, 18, 31, 33, 45, 52, and 58 in persons 
aged 9 through 45 years.

ÅAlthough there is no standard or routine screening test for head and neck 
cancers, 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 



Miranda-Filho et al, Oral Oncology 2020

EPIDEMIOLOGY

Å  Globally 2.9% of all cancers in males, 1% in females
Å  Highest prevalence reported in Asian countries (64.2%)
Å  Most common form of cancer in males in India (16.2% of all cancers)
Å  Lip and oral cancer show different epidemiology
Å  Incidence in young adults (< 45 yo) rises worldwide
Å  5-year survival rate lower than 50%

New cases in 2020, both sexes, all ages: 377 713
Number of deaths in 2020, both sexes, all ages: 177 757

Sarode et al, Disease-a-month 2020
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HISTOLOGY

Unconventional

Oral mucosal melanoma

Squamous cell carcinoma

(conventional and subtypes)

Soft tissue and neural tumors

Salivary type tumors 

Haematolymphoid tumors

Secondary tumors (kidney, lung)

WHO Classification Head and Neck 2022



METASTATIC SPREAD

NODAL METASTASIS DISTANT METASTASIS

761 T1-T2 N0 pts

High grade tumor and PNI: 
increased rate of occult 
nodal metastases

τ> decreased 5y OS

Negligible rate of skip

The incidence of distant metastasis for
oral cavity SCC has been reported to

occur in 10% to 18% of patients at the
time of initial diagnosis

II

III

Ib-Ia

metastases to levels III-IV 
(around 1%) and Ia (around 
0.5%) in clinically negative 
neck
τ> risk of overtreatment?

V IV VI

Singh et al,Oral Oncol. 2022

Senft et al, Radiother Oncol 2008
Rohde et al, J Nucl Med 2017

Lu et al, 2022



Oral cancer

CLINICAL WORK-UP



CLINICAL WORK-UP

History
Symptoms, tobacco, alcohol, betel, sun exposure (lip), comorbidities

Clinical evaluation
Site(s) of the lesion, trismus, dentition, lymphnodes

endoscopic evaluation

Outpatient biopsy

Imaging
Loco-regional: CE-MRI or CE-CT, intraoral US, neck US +/- FNAC, lymphoscintigraphy (sentinel node) 
Systemic: PET-CT or total body CE-CT or PET-MRI



3-D EVALUATION: IMAGING

CT/MRI Lingual US Neck US

Depth of invasion (DOI)

Soft tissue extension

Mandibular involvement

Pterygoid muscles and plates, styloid muscles

Perineural spread along major nerves

N status



Oral cancer

STAGING AND 

PROGNOSIS



STAGING

AJCC/UICC TNM for oral cancer
8^ Ed. (2017)

T

Depth of invasion as a classifying
criterion T1-T3

Extensive involvement of further
structures to define locally

advanced tumors T4



Depth of invasion and tumor thickness 



cN

STAGING

AJCC/UICC TNM for oral cancer
8^ Ed. (2017) pN

cN3b in case of extranodal extension (regardless of the lymph
node side, site, number, and/or dimension)



Oropharyngeal cancer

 



EPIDEMIOLOGY

Å  Global ASR of 1.1 per 100,000 for both sexes 
Å  Rates were elevated in North America and Europe, notably in Hungary,

Slovakia, Germany, and France
Å  80% OPSCC are HPV driven in the USA

New cases in 2020, both sexes, all ages: 98 412
Number of death in 2020, both sexes, all ages: 48 143



OROPHARYNGEAL SCC AND HPV

MALE
55-65 YEAR-OLD

TOBACCO AND/OR
ALCOHOL ABUSE

NON-HPV RELATED CANCER

MALE
YOUNG/MIDDLE AGE 
SMOKING LESS FREQUENT 
HPV RELATED CANCER

HPV+ SCC ARE
GENERALLY

DIAGNOSED WITH
EARLIER T

CATEGORY AND
MORE ADVANCED N

CATEGORY

95% OF SCC HPV+
ARE NON 

KERATINIZING

85% OF SCC
KERATINIZING ARE

HPV -



SUBSITES IN HPV NEGATIVE OPSCC
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METASTATIC SPREAD

NODAL METASTASIS DISTANT METASTASIS

Rare at diagnosis 
(1% at diagnosis, 7%

during follow up in HPV+)
(Brkic et al 2021)

II R I

V
III

IV
VI

Lung (80%)
Bone
Liver



Oropharyngeal cancer 

CLINICAL WORK-UP



CLINICAL WORK-UP

History
Symptoms, tobacco, alcohol, , 

Clinical evaluation
Site(s) of the lesion, palpation, lymphnodes

Endoscopic evaluation

Fiberoptic examination 

Outpatient biopsy, HPV status (p16, HPV) 

Imaging
Loco-regional: CE-MRI or CE-CT, neck US +/- FNAC (risk of false negatives in cystic N) 
Systemic: PET-CT or total body CE-CT



DIAGNOSIS OF HPV-RELATED LESIONS

The mere detection of HPV-DNA is not sufficient to establish causality in HNCs!!!

IHC/ISH/PCR PROS                   CONS

p16  (IHC) routinely used, cost-
effective surrogate marker

p16 overexpression may occur 
independently of HPV

DNA in situ hybridization 
(ISH)

high specificity for 
detecting active viruses

less sensitive when there are 
low viral copy numbers

RNAscope (ISH) 97% sensitivity and 
relatively inexpensive

HPV-DNA PCR high sensitivity, can detect 
low viral copy numbers

it  does not identify whether 
the virus is transcriptionally 
active or a passenger 
infection

E6/E7 HPV-mRNA PCR specific and 
sensitive - GOLD STANDARD

high costs



Oropharyngeal cancer

STAGING AND PROGNOSIS



STAGING

AJCC/UICC TNM for oropharyngeal cancer
8^ Ed. (2017)

p16 -

T cN

pN



STAGING

AJCC/UICC TNM for oropharyngeal cancer
8^ Ed. (2017)

p16+

T

cN

pN



PROGNOSIS

DIFFERENT PATIENTS, DIFFERENT PROGNOSIS 

5-year OS

p16+ 82.4% p16- 44.0%

lower risk of disease progression (7.8% vs 21.2%), 
lower 5y-disease recurrence (5.6% vs 20.5%) 
lower death because of OPC

fewer second primaries (16.1% vs. 49.9%)

Gorphe et al,  Radiother Oncol 2022



Laryngeal and hypopharyngeal cancer



EPIDEMIOLOGY: LARYNX

New cases in 2020, both sexes, all ages: 184 615 
Number of death in 2020, both sexes, all ages: 99 840


