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Head and neck cancers are the sixth most common cause of cancer across the 
globe. They account for 1 to 2% of all cancer-related deaths. It is the second most 
common cancer in India and most common in males. Most common subsite of 
head and neck cancers in India is oral cavity. The 5-year survival rate for all stages 
is approximately 65%, and it is 80% in early stages (I/II) and 50% in locally advanced 
stages (III/IV).

Lymph nodal involvement is very common in head and neck cancer, and so the 
management always includes addressing primary cancer site and draining lymph 
nodal site. Lymph node involvement in head and neck cancers depends on the 
degree of differentiation, site of primary tumor (less chance in sites like glottis, 
peripheral nervous system [PNS], and lip), size of primary tumor, and depth of 
invasion (DOI) (cut-off 4-mm DOI for elective lateral neck dissection [LND] 
in N0). The percentage of head and neck cancers presenting with lymph nodal 
enlargement of neck is about 5%. Hematogenous dissemination is mostly seen in 
hypopharyngeal tumors. This hematogenous spread is also seen in 10 to 20% of 
all tumors as stage advances, which most commonly spreads to lungs and bones.

Incidence of synchronous digestive tract and respiratory tract tumors is 15%, 
so, in all symptomatic patients, these should be evaluated and ruled out. Physical 
examination should include indirect laryngoscopy or endoscopy. Five important 
things that need to be assessed in all patients presenting with head and neck 
cancer are chewing, swallowing, breathing, phonation, and stability of airway.

The most important risk factor for head and neck cancer in India is tobacco. About 
90% of head and neck cancers in India are associated with various types of tobacco 
intake. Sixty percent of head and neck cancers in India and Sudan are associated 
with chewing tobacco. Highest risk with smoking is for the laryngeal cancer (10 
times) and then five to six times for hypopharyngeal and oral cancers. Tobacco 
contains more than 30 carcinogens, such as polycyclic aromatic hydrocarbon 
(PAH) and nitrosamine. The types of tobacco intake include smokeless or smoking 
tobacco. Examples of smokeless tobacco are betel quid, khaini, mishri, mawa, 
zarda, and ghutka. Examples of smoking tobacco are cigarette, bidi, cigar, and pipe. 
Cigar and pipe smoking is more carcinogenic than cigarette as cigar/pipe contains 
black tobacco (air-cured) and cigarette contains blond (flue-cured tobacco).

The subsites affected may differ by the type of tobacco intake. For example, 
cigarette smoking causes larynx, hypopharynx, and oral cavity cancers, while 
betel quid is implicated in alveolobuccal cancer, bidi intake is associated with 
oral commissure, oral tongue, and base of tongue (BOT) cancers. Chutta (reverse 
smoking common in Northern Andhra Pradesh) is associated with carcinoma 
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hard palate and khaini (mixture of tobacco and lime) is associated with lower 
gingivobuccal (GB) sulcus cancer.

Definition of the types of smokers is frequently asked and is an important 
aspect in history taking.

Never smoker is the one who never smoked or smoked less than 100 cigarettes 
in the lifetime. Former smoker is one who smoked more than 100 cigarettes but 
not for the last 1 year. Current smoker is a person who smokes more than 100 
cigarettes and has smoked in the last 1 year. Heavy smokers are defined as the one 
who smokes more than 2 packs per day, and they have 5 to 25 times more risk than 
nonsmokers and are associated with dose-response relationship. Filtered cigarette 
may reduce the risk of cancer, but the evidence is controversial. The risk of head 
and neck cancers is reduced by 30% if smoking is discontinued for 1 to 9 years and 
by 50% if discontinued for more than 9 years.

Alcohol confers 3 to 5% risk of head and neck cancer. Heavy drinkers are defined 
as more than 4 drinks per day. One study reported a five- to sixfold increased risk 
for head and neck cancer with alcohol intake greater than 50 g/d versus less than 
10 g/d (one drink contains approximately 14 g of alcohol). A combination of heavy 
smoking and heavy drinking increases the risk by 35-fold (synergistic multiplicative 
effect). Tobacco and alcohol consumption appear to have a synergistic effect. The 
mechanisms for this synergism are described as follows:

•• Alcohol increases the solubility of carcinogens of tobacco and so increases 
mucosal absorption.

•• Alcohol decreases the local immunity.
•• Alcohol decrease the activity of deoxyribonucleic acid (DNA) repair enzymes.
•• Alcohol upregulate cytochrome P450 and causes activation of procarcinogen 

to carcinogens.
•• Direct cellular damage by acetaldehyde.

Age increases the risk by twofold. Human papilloma virus (HPV) has emerged as 
an increasingly important risk factor for head and neck squamous cell carcinoma 
(HNSCC) particularly oropharyngeal cancers (OPCs). Parts of oropharynx are soft 
palate, BOT, tonsil, and posterior pharyngeal wall. The relation between HPV and 
smoking in the pathogenesis of HNSCC is mentioned as follows:

•• Smoking increases the persistence of HPV and so increases the risk of HPV-
positive OPCs.

•• HPV increases the risk of OPCs.
•• Duration of cancer and HPV infection interval is >10 years.

Other risk factors implicated are betel nut chewing which also causes 
hepatocellular carcinoma (HCC) and esophageal cancer, diet-containing preserved 
meats that have nitrites which can cause nasopharyngeal cancer, prior radiation 
exposure which can result in squamous cell carcinoma (SCC) and sarcomas, and 
salivary gland and thyroid cancers. Immunosuppression results in posttransplant 
and human immunodeficiency virus (HIV) (relative risk [RR] 3)- and Epstein-Barr 
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virus (EBV)-related nasopharyngeal and paranasal sinuses. Nasopharyngeal 
cancers are endemic in Southern China and Northern Africa, in which the role of 
herpes simplex virus (HSV) and Hep C virus has been suggested. Some chemical 
carcinogens are formaldehyde that can cause cancers of nasopharynx (NPX), 
nasal cavity, and paranasal sinuses; Agent Orange that can cause larynx and BOT 
cancers; pesticides; asbestos; and PAH that can cause all types and sites of HNSCCs. 
Alcohol-based mouth wash has more risk of oral and oropharyngeal cancers (RR 
1.11–1.28).

The role of heritable genetic mutations resulting in HNSCC is very limited.
Genetic disease that may result in HNSCC is Fanconi’s anemia. Fanconi’s 

patients are at risk of HNSCC, myelodysplastic syndrome (MDS), and acute 
myeloid leukemia (AML). These patients may develop SCC in the absence of 
smoking/alcohol at young age. They may have complications in treatment due to 
radiotherapy (RT) hypersensitivity.

The 5Ss of etiology in HNSCC are smoking, spirit, sharp teeth, spice, syphilis.
The molecular pathogenesis of head and neck cancers include several sequential 
steps from premalignant dysplasia to invasive SCC.

In tobacco-related HNSCC, genetic changes are P53 mutation and P16 
downregulation. Precursors of cancer are leukoplakia, erythroplakia, and 
submucosal fibrosis. The risk of leukoplakia to cancer is less than 5% and the risk 
of erythroplakia to cancer is 40%. Smoking increases the risk of leukoplakia by six 
times and of erythroplakia by three times. Field carcinogenesis is distribution and 
exposure of carcinogen over large surface areas of tissue, leading to potential for 
cancers from multiple areas. In smoking-related cancers, P16 expression is low.



Head and Neck Cancer

74

General Oncology in Head and Neck Cancers
1. What is field cancerization? Who discovered it?

•• The concept of “field cancerization” was first introduced by Slaughter et al 
in 1953.

•• It was conceptualized after the observation that the mucosa beyond the 
boundaries of the tumor possesses some histologic changes.

•• The classic view of the term “field cancerization” hypothesized that large 
areas of head and neck mucosa are affected by carcinogen exposure, 
resulting in a wide field of premalignant disease that gives rise to multiple 
independent primary tumors.

•• Field cancerization is also called a field defect or field effect.
2. What are the theories of field cancerization?
Theories of field cancerization:

•• One theory states that multiple squamous cell lesions occur independently 
of each other. This is due to the exposure of the oral cavity to carcinogens in 
at the same time leading to multiple genetic abnormalities in the entire area 
(polyclonal theory).

•• An alternative theory states that multiple lesions arise due to the migration 
of dysplastic and altered cells with two different patterns (monoclonal 
theory):
•– Migration of malignant cells through the saliva (micrometastasis).
•– Intraepithelial migration of the progeny of initially transformed malign-

ant cells.
3. What are the steps in field cancerization?
Field cancerization model:

•• The process of carcinogenesis begins with a stem cell which develops one or 
more genetic and epigenetic alterations.

•• It includes three main steps:
•– The first phase (patch formation): conversion of a single stem cell (patch) 

into a group of cells (clone) which carry the genetic alterations without a 
proper growth control pattern.

•– The second phase (clonal expansion).
•– The third phase (transition to the tumor).

4. What is the definition of synchronous SPM (second primary malignancy)?
•• A synchronous SPM is diagnosed simultaneously or within 6 months of the 

index tumor.
•• It is the second leading cause of death in HNSCC.
•• It may be synchronous or metachronous.

5. What is metachronous second primary cancer (SPM)?
Metachronous SPM is diagnosed more than 6 months after the index tumor.
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6. What is the criteria to define an SPM?
The original criteria as defined by Warren and Gates include:

•• Histologic confirmation of malignancy in both the index and secondary 
tumors.

•• The two malignancies must be anatomically separated by normal mucosa.
•• The possibility of the SPM being a metastasis from the index tumor must be 

excluded.
The criteria were modified by Hong et al. It includes:

•• If both tumors originate from the same subset, then the second tumor must 
be separated from the first by at least 2 cm of normal epithelium or had to 
occur after an interval of at least 3 years.

7. What is the incidence of SPM in HNSCC?
•• Two to 7% per year.
•• Most frequent second malignancy is lung cancer.
•• Most common risk factors are smoking and alcohol.
•• Smoking cessation decreases the risk of SPM.

8. What are the most common sites of metastasis from HNSCC?
Lung, liver, and bone are the most common sites.
9. What are the most common second primaries in a known case of head and 
neck cancer?
Lung and esophagus carcinoma are the most common second cancers seen.
10. What is the name of the classification of levels of lymph nodes in the neck?
Robbins classification.
11. What are the various protocol ladders used in oncology?

•• Pain ladder by World Health Organization.
•• Reconstructive ladder in surgery.

12. What are the aims of reconstructive surgery?
Aims of reconstructive surgery is to allow the patient to be able to eat, swallow, 
speak, and breathe, along with good aesthetic outcome and quality of life.
13. What is Flap? What are the most common types of flaps used in head and 
neck cancer surgeries?

A flap is a tissue with its own blood supply that is moved from donor to 
recipient site.

Two important types of flaps and their differences are as follows:
•• Pedicel flap, e.g., pectoralis major myocutaneous flap (PMMF), used in head 

and neck cancer. It has intact blood supply from origin.
•• Microvascular flap, e.g., radial forearm free flap, is most commonly used 

in head and neck cancers. It has units with axial blood vessels, completely 
separated from original site.

14. When can adjuvant RT be started after surgery and wound healing?
•• Can be started in 2 to 3 weeks depending on the wound healing.
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•• But should be started within 6 weeks of surgery as delay in adjuvant RT 
reduces overall survival (OS).

15. What is one GRAY of radiation?
It is equivalent to absorption of 1 joule of energy per kilogram of water.
16. How is immobilization achieved in head and neck cancers?
Using thermoplastic moulds.
17. What are the three referrals to be done before starting a patient on RT?
Dentist, dietician, and speech therapist.
18. What are acute and chronic side effects of RT in head and neck cancers?

Acute side effects Chronic side effects

Lethargy Xerostomia

Xerostomia Fibrosis

Mucositis Dysphagia

Dermatitis Osteoradionecrosis

Pain Restriction of movement

Loss of taste Shrinkage of tissue

Dysphagia

19. What is the maximum interval between surgery and postoperative RT?
Six weeks (minimum is 3 weeks).
20. What are the doses of conventional RT used in head and neck cancer?

Seventy Gy in 35 fractions, 5 days in a week, over 5 weeks.
21. What is the altered fractionation? Does it have any benefit over 
conventional RT?
In breast cancer, hypofractionation has benefit over conventional RT fractionation.

In head and neck cancers, hyperfractionation includes doses like 80.5 Gy 
delivered twice daily fractionation.

Accelerated fractionation is more frequent fractions for reducing overall 
treatment time.

Both these approaches have OS benefit of 3.5% over 5 years over conventional 
RT, only when given RT alone, not with chemoradiotherapy (CTRT).
22. Can definitive RT alone be given in unresectable head and neck cancers 
instead of CTRT?

•• CTRT has OS benefit over RT alone; therefore, this should be used.
•• OS benefit is also seen in adjuvant setting only in extranodal extension 

(ENE) and Margin +.
23. Give an example of hypoxia modifier used in RT. What is its use?

•• Nimorazole. 
•– Uses: Increased locoregional control, but has not shown any overall 

survival benefit.
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24. What is the common toxicity criteria for adverse events (CTCAE) grading of 
trismus posttreatment?
CTCAE of trismus, after RT or surgery:

Grade 1: Decreased range of motion (ROM); no impairment in eating.
Grade 2: Decreased ROM, needs soft diet, small bites.
Grade 3: Decreased ROM, inability to hydrate orally.

25. What are the boundaries of anterior and posterior triangles of neck?
The anterior triangle is situated at the front of the neck. It is bounded:

Superiorly: Inferior border of the mandible (jawbone).
Laterally: Anterior border of the sternocleidomastoid.
Medially: Sagittal line down the midline of the neck.
Investing fascia covers the roof of the triangle, while visceral fascia covers the 

floor. It can be subdivided further into four triangles. They are carotid, submental, 
submandibular, and muscular triangles.

The posterior triangle of neck is bounded by the following:
Anteriorly: Posterior border of the sternocleidomastoid.
Posteriorly: Anterior border of the trapezius muscle.
Inferiorly: Middle one-third of the clavicle.
The posterior triangle of the neck is covered by the investing layer of fascia, and 

the floor is formed by the prevertebral fascia.
26. What are the muscles of tongue and their nervous supply?
Muscles of tongue:

Intrinsic: Longitudinal and transverse muscles supplied by cranial nerve XII.
Extrinsic: Genioglossus, hyoglossus, styloglossus, and palatoglossus.

All extrinsic muscles are supplied by cranial XII except palatoglossus which is 
supplied by pharyngeal plexus (X).

Nerve supply to tongue:
•• Motor supply by cranial nerves XII and X.
•• Sensory: Anterior two-third by cranial nerves V and VII and posterior one-

third by cranial nerves IX and X.

Etiology, Anatomy, and Epidemiology
27. What are the types of HPV vaccines?

•• 6,11,16,18 tetra valent-GARDASIL.
•• Bivalent 16,18-CERVARIX.
•• Nanovalent (6,11,16,18,31,33,45,52,58)-GARDASIL 9.

HPV vaccination in male to male sex partners (MSM) prevents anogenital cancer.
The recommended age for HPV vaccination in males is between 9 and 26 years.

28. What are the components of oropharynx?
Parts of oropharynx: Soft palate, BOT, tonsil, and posterior pharyngeal wall.
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29. What are the differences between HPV-positive and HPV-negative OPCs?
Differences between HPV+ and HPV− cancers are in terms of age, sex, race, 
incidence, behavior, site of disease, clinical picture, and survival.
Differences between HPV-positive and HPV-negative head and neck cancers

Characteristics HPV− HPV+

Race Shows no predilection Common in whites

Age Median age is sixth or seventh 
decade

Median age is fifth decade

Gender Common in men More common in men

Smoking 90% have smoking history More than 59% have 
smoking history

Sexual behavior Not a risk factor A number of vaginal or oral 
sex partners is a risk factor

Site Oral cavity and larynx Oropharynx

Clinical picture Varied in cases Enlarged lymph nodes and 
early onset of T stage

Incidence trends Decreasing Increasing

Survival rates (5 y) All sites have more than 
65% survival rates, except 
oropharynx where it is 25%

60–80%

Abbreviation: HPV, human papilloma virus.

30. What are the implications of smoking in a HPV-positive head and neck 
cancer?

•• Less incidence of smoking is seen among HPV-positive cancers, but 50% of 
HPV-positive patients are still smokers.

•• Prognosis of nonsmoker HPV-positive cancer is better than smoker HPV-
positive patients.

•• Survival rates of oropharynx are drastically different based on smoking and 
HPV status.

•• Five-year survival rate of HPV-negative OPCs is about 25%, while that for 
HPV-positive cancers is 80%.

31. What is the usual clinical presentation of HPV-positive tumors?
•• Usually HPV-positive tumors present with small T stage and large N stage, 

i.e., small and primary with large neck nodes.
•• Another tumor that presents in a similar fashion is carcinoma nasopharynx.

32. Why P16 expression is high in HPV-positive cancers?
•• In latent HPV, viral gene E2 suppresses the expression of E6 and E7.

When HPV starts replicating, E2 gets disrupted and releases E6 and E7 from its 
suppressive effect which binds to P53 and RB, respectively. RB disruption leads to 
increased expression of P16 in the cell.
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OPCs that are HPV-positive are usually P53 and RB wild-type and high levels of 
P16 are seen. In these cancers, it is important to note that P53 gene is not mutated, 
but inactivated.

Pathology
33. What is the type of biopsy preferred in a case of head and neck cancer?
Incisional biopsy from the edge of the lesion or deep punch biopsy from the ulcer 
bed cleared of sough.
34. What are the parameters of prognostic importance that are looked for in a 
pathology report?

•• Grade and degree of differentiation are important factors to look for in a 
pathology report.

•• Invasive front is an important prognostic factor in SCC.
•• Broad invasive front is a good prognostic factor.
•• Separate islands of tumor at the invasive front denote noncohesiveness 

of the tumor and they increase the chance of metastases and so is a poor 
prognostic factor.

•• Three important prognostic factors in early oral cancers are: DOI, worst 
pattern of invasion, and tumor budding.

35. What are the grading systems used in head and neck cancers?
•• Three grading systems are available: Broder’s, Anneroth’s, and Bryne’s 

system.
•• Bryne’s grading system is most commonly used.

•– It is based on four parameters from deepest invasive margins of the 
tumor: degree of differentiation, nuclear pleomorphism, pattern of 
invasion, and lymphoplasmocytic infiltration.

•– It is graded into grade I, II, and III based on the sum of scores.
36. How is the degree of differentiation defined in a biopsy of head and 
neck cancer?
Degree of differentiation:

•• Well-differentiated: >50% cells are keratinized.
•• Moderately differentiated: 20 to 50% cells are keratinized.
•• Poorly differentiated: 5 to 20% cells are keratinized.
•• Undifferentiated: 0 to 5% cells are keratinized.

37. What are the variants of SCC seen in head and neck cancers?
•• Well-differentiated SCCs are squamous in appearance and have 

keratinization and intercellular bridges.
•• Poorly differentiated SCCs have no keratinization and require immuno-

histochemistry (IHC) for cytokeratin for identification. CK5/6, P63, and P40 
are commonly used stains.
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Variants of SCC:
•• Verrucous CA: Slow-growing, low-grade SCC, mostly in old people, locally 

invasive, rarely metastatic.
•• Spindle cell SCC: Biphasic, consists of spindle and SCC components, stains 

for mesenchymal and epithelial components.
•• Basaloid SCC: Consists of basal and SCC components, usually in upper 

respiratory tract, aggressive behavior, and associated with HPV.
CK, CK5/6, P63, P40 are used.
38. What are the various IHC markers that are used in arriving at diagnosis in a 
case of head and neck cancer?
Various IHC markers used in head and neck cancers are:

•• p63.
•• p16.
•• Thyroid transcription factor (TTF)-1.
•• Pancytokeratin (AE1/AE3).
•• Cytokeratin 5/6.
•• Neuroendocrine markers: Chromogranin A, CD56, synaptophysin.
•• Neck nodes expressing TTF-1 indicate lung origin.

39. What are the usual genetic alterations seen in head and neck cancers?
•• Proto-oncogenes that are altered in head and neck cancers are Cyclin D1 

and epidermal growth factor receptor (EGFR).
•• EGFR gene amplification and protein overexpression is seen in SCC of head 

and neck.
•• Tumor suppressor genes that are commonly inactivated are P53, P16, and 

Notch1.
•• TP53 mutation in margins indicates the high risk of recurrence.

40. What is the usefulness of tumor thickness in predicting occult metastasis 
of carcinoma oral cavity?
The usefulness of tumor thickness in predicting occult metastasis of carcinoma 
oral activity is summarized in Fig. 3.1.

Fig. 3.1 Predictive value of tumor thickness in squamous cell carcinoma (SCC) of the 
tongue and floor of mouth.

Mucosa

Submucosa

Risk of occult 
metastasis

8 mm

2 mm

<2 mm 2–8 mm >8 mm
Tumor 
thickness

7.5% 25.7% 41.2%
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41. What are the pathological minor and major risk factors?
Pathological minor risk factors: Indications of postoperative RT

•• Lymphovascular invasion (LVI) and perineural invasion (PNI) positive (LVI+ 
and PNI+).

•• Grade III.
•• Two or more LN-positive (N2 or N3).
•• pT3 and pT4.

Pathological major risk factors: Indications of adjuvant concurrent CTRT
•• Margin-positive.
•• ENE-positive.

Imaging and Diagnosis in Head and Neck Cancer
42. What is the baseline imaging needed to evaluate a case of carcinoma tongue?
Imaging for tongue cancer:

•• Magnetic resonance imaging (MRI) face and neck with contrast is preferred 
over CT scan.

•• To see DOI: MRI or high-frequency ultrasound.
•• In T4 or N2/3 stage, CT thorax is recommended to rule out lung metastasis 

(20%).
43. How common is squamous cell carcinoma (SSC) histology in head and neck 
cancers?
Percentage of SCC histology in head and neck cancers is about 80%.
44. What are the additional tests you want to do in OPC?

•• P16 IHC and HPV-DNA polymerase chain reaction (PCR).
•• The American Joint Committee on Cancer (AJCC) also considers P16 is a 

surrogate marker for HPV.
•• Ideally if P16 IHC is positive, PCR levels of HBV should be done.

45. What is the imaging suggested for the evaluation of primary site in head 
and neck cancer?

•• MRI face and neck with contrast or contrast-enhanced computed 
tomography (CECT) head and neck.

•• Further metastatic work-up is suggested for all N2, N3 nodal status.
•• For cT1N0 stage, USG neck is sufficient for evaluation of neck.

46. How is CT scan helpful in evaluation of primary?
CT scan is better in identifying:

•• Nodal metastasis.
•• Cortical bone invasion.
•• Cartilage invasion in carcinoma larynx/hypopharynx.

47. What are the advantages of MRI over CT in the evaluation of primary in 
head and neck cancer?
Contrast-enhanced MRI is superior to CT for evaluation of:

•• Perineural spread.
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•• Skull base invasion.
•• Intracranial extension of head and neck cancer.
•• Better soft tissue extension evaluation particularly in carcinoma tongue and 

buccal mucosa.
•• Bone marrow invasion of mandible.
•• Infratemporal fossa involvement.
•• MRI may also provide additional benefits compared with CT in the evaluation 

of the BOT and parotid glands.
MRI and CT are not alternative to each other rather complementary to each other 
in the evaluation of head and neck cancer.
48. What is the role of positron emission tomography (PET)-CT in HNSCC  
work-up?
PET-CT is useful in the evaluation of:

•• Unknown primary lesions.
•• Synchronous second primary tumors.
•• Relapsed settings.
•• T4 or N2b-N3 disease (20% chance of upstage by detecting occult distant 

metastases).
49. What are the limitations of PET-CT?

•• Limited spatial resolution.
•• Less sensitive to detect necrosis (compared to MRI) and bone marrow 

involvement of mandible by tumor.
50. What is the advantage of low-dose CT (LDCT) chest over chest X-ray in the 
evaluation of metastasis in head and neck cancer?

•• LDCT is preferred over chest X-ray.
•• Indicated in T2-3/N1-2a.
•• CT scan is also useful in detecting and differentiating provisionally lung 

metastasis and second primary of lung.
51. What is the percentage of cancers due to iatrogenic radiation?
In the United States, 1.5 to 2% of all cancers are due to CT scan-related radiation.
52. When is HPV testing recommended in head and neck cancers?

•• Should be checked in all squamous cell oropharyngeal tumors.
•• Should not be checked in nonsquamous oropharynx and nonoropharyngeal 

primaries.
53. What is the preferred method of testing HPV?

•• The preferred method for determining HPV tumor status is surrogate marker 
p16 IHC.

•• Overexpression of this surrogate marker is strongly associated with 
transcriptionally active high-risk HPV.

•• The threshold for positivity is at least 70% nuclear and cytoplasmic 
expression with at least moderate-to-strong intensity.
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In case of discordancy between IHC and clinical setting, in situ hybridization (ISH) 
or PCR for HPV should be done.
54. What are tumor signatures?
The groups of mutations that occur together in a cancer are called “tumor 
signatures.”

Approach to Treatment
55. How do you approach for the diagnosis of head and neck cancer before 
starting the treatment?
Approach after diagnosis before the treatment is initiated.

•• Complete medical history:
•– Swallow and nutritional status.
•– Dependency on alcohol and tobacco.

•• Physical examination:
•– Oral cavity and oropharynx examination.
•– Indirect laryngoscopy.
•– Lymph node exploration.
•– Neurovascular examination.
•– Cardiovascular examination.
•– Lung examination.

•• Histological confirmation.
•• Complete blood analysis.
•• Imaging:

•– CT.
•– MRI.
•– Chest X-ray.

•• More examinations according to patients’ clinical symptoms:
•– PET scan.
•– Bone study.

56. What are the important points in the history you want to elicit in a 
suspected case of head and neck cancer?
History:

•• Ulcer/swelling in buccal mucosa/tongue/floor of mouth (FOM)/alveolus/
hard palate.

•• Explain ODP (onset/duration/progression).
•• Associated features like pain/earache/increased salivation/difficulty in 

swallowing, chewing, speech/decreased mouth opening/hoarseness of 
voice/any swelling in neck.

•• Pain occurs in advanced T stage.
•• Earache due to referred otalgia from different subsites of head and neck.
•• Increased salivation is due to local irritation or difficulty in swallowing.
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•• Difficulty in swallowing/speech/chewing can be due to involvement of FOM.
•• Decreased mouth opening (recent onset is important; it is due to involvement 

of muscles of mastication or TM joint by the tumor).
57. What are the points you should make note of while inspecting a patient 
with head and neck cancer?
It includes examination of oral cavity, oropharynx, and nasal cavity.

On inspection:
•• Mouth opening: Adequate if ID > 35 mm or > 3 finger. Grading of trismus  

(I = 26–35, II = 15–25, III ≤ 15 mm).
•• Oral hygiene: Poor/Good.
•• Loss of teeth.
•• Loosening of teeth may indicate infiltration of tumor into the bone.
•• Any ankyloglossia (present if floor of mouth involved).
•• Deviation of tongue (present if extrinsic muscles of tongue or hypoglossal 

nerve involved).
•• Describe the lesion:

•– Type (ulcer/ulceroproliferative/ulceroinfiltrative/swelling).
•– Number.
•– Shape.
•– Location.
•– Extent (for tongue lesion in relation to tip/circumvallate papillae/BOT/

FOM/midline; for buccal mucosa lesion in relation to commissure, retro-
molar trigone [RMT], upper/lower gingivobuccal sulcus [GBS], and skin).

•– Look for any premalignant lesions in rest of the oral cavity.
58. What are the findings you would look for while palpation in a head and 
neck cancer patient?

•• In a patient with suspected head and neck cancer, on palpation, any 
tenderness should be noted.
•– On palpation of the lesion, findings of inspection are to be confirmed.
•– Measurement of tumor/swelling should be taken in three dimensions.
•– Tongue: Degree of induration in relation to midline.
•– Buccal mucosa: Upper and lower GBS free or not, RMT free or not, 

paramandibular disease, fixity to overlying skin.
•– Bimanual palpation of FOM.

•• Any sharp tooth should be noted and palpated.
•• Neck nodes should be examined and noted whether they are palpable or 

not. If palpable, then note size, number, mobility, consistency, fixity/matted, 
laterality, and locations.

•• Jaw movements and their extent should be noted.
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59. What are the additional bedside procedures which can be performed in a 
suspected head and neck cancer patient?
Bedside procedures:

•• Indirect laryngoscopy/Hopkins’s examination or direct laryngoscopy is 
mandatory in all patients.

•• Examination under anesthesia (EUA): For examination and biopsy in 
laryngeal and hypopharyngeal tumors. Also required in MUO (malignancy 
of unknown origin).

•• Any patient having symptoms such as dysphagia must be evaluated for 
synchronous tumor. In those cases, Pan endoscopy (direct laryngoscopy, 
upper gastrointestinal [UGI] endoscopy, and bronchoscopy), particularly in 
patients with history of smoking, should be performed.

60. What are the general steps in the approach to treatment of oral cancers?
Treatment of oral cancers:
Treatment is divided into treatment of primary site and treatment of neck.

•• Stage I cancers: Surgery or brachytherapy.
•• Stage II to III cancers: Surgery is the mainstay of treatment.

RT is an option in Stage II cancers (T2N0M0) which are <3 cm in size, <1 cm in 
infiltration, and <4 mm in tumor thickness, if there is adequate distance from bone 
structures.

•• Stage IV tumors can be resectable or nonresectable.
In resectable tumors: Surgery followed by RT +/− chemotherapy is mainstay of 
treatment.

In unresectable tumors: CTRT is main stay of treatment.
61. What is the simplified version of TNM staging in oral cavity?
Staging system:

Stage I: T1 NO MO.
Stage II: T2 NO MO.
Stage III: T3 NO MO.
Any N1: Stage III.
Any N2: Stage IV.
Any N2 or T4a: Stage IVA.
Any N3 or T4b: Stage IVB.
Any M1: Stage IVC.

62. What are the general principles in the treatment of neck in head and neck 
cancers?
Treating neck:

•• Neck dissection should be done in all head and neck cancers irrespective of 
stage (T1–T4), and the extent of dissection depends on N0 or N+.

•• For selected highly reliable patients with cT1with DOI < 3 mm, cN0, close 
surveillance may be offered in conjunction with specialized neck ultrasound 
surveillance techniques.
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•• Neck dissection is not required if T1 to T2 lesions are located in hard palate/
maxilla/lower lip/glottis.

•• Elective neck RT is an option if surgery is contraindicated or primary 
managed by RT.

63. What are the sites of oral cavity?
The oral cavity includes the mucosa of the lips, the buccal mucosa, the oral tongue, 
the FOM, the hard palate, and the upper and lower gingiva.

The anterior border of the oral cavity is defined by the vermillion of the lips. 
The posterior border is defined by the circumvallate papillae of the tongue, the 
anterior tonsillar pillars (palatoglossus muscles), and the posterior margin of the 
hard palate.
64. What is the 5-year survival rate of oral cancers?

•• The 5-year survival rate for Stage I and II oral cancers is 85%.
•• Stage III and IV → 50%.

65. What are the parts of oropharynx?
Oropharynx consists of base of tongue, tonsil, soft palate, and posterior pharyngeal 
wall.
66. What are the most common sites within oropharynx that are usually  
HPV-related?
Most common sites of HPV cancer are tonsil and BOT.
67. How do you approach OPCs differently based on HPV status?

•• There are currently no differences in the treatment approach, although 
many prospective clinical trials are investigating treatment de-escalation in 
HPV-positive oropharynx cancer.

•• However, because of prognostic differences, separate staging for HPV-
positive and HPV-negative OPC are in use and are a part of National Cancer 
Comprehensive Network (NCCN) guidelines.

•• For HPV-positive OPC:
•– No subdivisions of T4.
•– Different N-staging as compared to HPV-negative.
•– Different prognostic staging.
•– No subdivisions of T4.
•– No grade system.

68. How do you treat early OPCs?
•• Early SCC (T1–T2) is managed by single modality: Definitive RT or surgery.
•• Both yielded similar local control and survival rates in retrospective studies 

but no randomized controlled trial (RCT) is available comparing them.
•• RT is preferred as conventional surgery is associated with increased 

functional impairment.
•• TORS (transoral robotic surgery) and TLMS (transoral laser microsurgery) 

are for select cases of early OPC.
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69. What are the advantages of TORS/TLMS in OPCs?
•• Advantages of TORS/TLMS:

•– Good functional results.
•– RT toxicity is avoided.
•– Better staging based on final histology and stage-based adjuvant 

treatment.
70. What are the indications of TORS/TLMS in OPCs?

•• Indications of TORS/TLMS:
•– CA tonsil (T1-T2 only).
•– CA BOT not crossing midline

71. How do you approach locally advanced OPCs?
•• For locally advanced OPCs (T3-T4 or N+): Combined modality treatment is 

required.
•• Platinum-based CTRT or bioradiotherapy (Bio-RT) with cetuximab is 

preferred to surgery.
•• Bio-RT is considered for patients not candidate for cisplatin.
•• TORS followed by adjuvant therapy is considered in small primary with 

nodal disease.
•• Advantage of TORS as compared to CTRT:

•– Minimize the RT-related toxicity by reducing the dose and field.
•– Accurate stage-based adjuvant treatment.

•• Induction chemotherapy before CTRT may be considered in patients with 
bulky nodal disease (N2C and N3) as it delays the occurrence of distant 
metastasis and improves survival (sequential CTRT).

72. How do you approach neck in the treatment of OPCs?
•• Neck dissection is indicated in all cases of oropharynx (>20% risk in any 

lesion of this area).
•• Need bilateral neck dissection or bilateral neck irradiation if subsites like 

BOT, soft palate, and posterior pharyngeal wall.
73. What are the subsites of hypopharynx and extent of hypopharynx?

•• Hypopharynx extends from the level of hyoid bone to cricopharynx.
•• Hypopharynx has three subsites: Pyriform sinus (65–85%), postcricoid 

(5–10%), and posterior pharyngeal wall (10–20%).
74. What are the investigations needed to know the extent of lesion in 
hypopharynx?
Direct laryngoscopy with or without UGI endoscopy should be done to identify the 
lesion and to know the extent of lesion.
75. How to approach the early hypopharyngeal cancer?

•• Early stage disease (T1/T2): Organ-preserving technique like definitive RT or 
surgeries (TORS/TLMS/partial pharyngectomy).
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•• If RT is used then 70 Gy to primary tumor and 45 to 50 Gy to bilateral neck 
nodal regions covering retropharyngeal and level 5 lymph nodes.

76. How to approach the advanced hypopharyngeal cancer?
Advanced stage disease, in T3 stage or node-positive cases, definitive CTRT is used.
77. What are the indications of surgery in hypopharyngeal tumors?

•• Indications of surgery in CA hypopharynx:
•– T4a lesions (thyroid cartilage invasion).
•– Paralyzed hemilarynx.
•– Nonfunctioning larynx (aspiration present).
•– Salvage setting (recurrence/residual disease post-RT).

78. What are the types of surgeries done in hypopharyngeal tumors?
•• Surgery includes:

•– Partial pharyngectomy with partial laryngectomy with/without flap 
closure.

•– Total laryngectomy with partial/total pharyngectomy with/without flap 
closure.

•– Total pharyngo-laryngo-esophagectomy with gastric pull-up.
79. How do you approach to treat neck in a case of hypopharyngeal tumor?

•• Bilateral neck dissection in all cases (with > 20% risk of involvement of nodes).
•• Bilateral selective neck dissection (SND) (II–IV) if clinically neck node is 

negative.
80. What is the role of neoadjuvant chemotherapy (NACT) in hypopharynx?

•• Role of NACT followed by definitive RT is present in hypopharynx. It is 
considered in bulky primary or N3 disease.

•• The standard regimen for NACT is DCF (docetaxel, cisplatin, and fluracil).
81. What are the subsites  and incidences of laryngeal cancer?
Subsites:

•• Glottis (two-third).
•• Supraglottis (one-third).
•• Subglottis (5%).

Investigations: Direct/Indirect laryngoscopy with biopsy, MRI +/− CT, CT chest/ 
PET scan.
82. Give a simplified T-staging of laryngeal carcinoma?
Larynx T-staging:

T1: Confined to one subsite.
T2: Confined to more than one subsite.
T3:  Fixation of vocal cord or invasion of postcricoid/ pre-epiglottic space/

paraglottic space/inner cortex of thyroid cartilage.
T4:  a—Outer cortex of thyroid cartilage, strap muscles, thyroid, trachea, and 

esophagus.
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    b—Carotid artery involvement/encasement, prevertebral space, mediastinal 
structures.

83. How do you approach for treating early laryngeal cancer?
•• For early stage disease (T1/T2N0): Either RT or voice-preserving surgeries.
•• No difference in 5 years disease-free survival (DFS) between RT and surgery. 

But RT is generally preferred as it is associated with better voice quality.
•• Voice-preserving surgeries include TLM (transoral laser microsurgery), 

TORS, vertical partial laryngectomy, supraglottic laryngectomy, and 
supracricoid laryngectomy.

84. How do you approach for treating advanced laryngeal cancer?
•• For advanced stage disease, organ-preserving strategies are preferred to 

total laryngectomy.
•• Two approaches of organ-preserving strategies are CTRT and sequential RT 

(NACT followed by TRT).
•• Better organ-preservation rate with CTRT (88%) than NACT with similar OS.

NACT should be used only in larynx and hypopharynx based on the evidence.
85. What is Lefebvre and Ang criteria?
Lefebvre and Ang (2009) established a list of guidelines for better outcome 
specification after organ-preservation therapy in patients with laryngeal and 
hypopharyngeal cancer
86. Which patients should not be given NACT?
Lefebvre and Ang criteria to exclude patients for NACT are as follows:

•• Pre-treatment tracheotomy status.
•• Tumor-related dysphagia (compressing esophagus), needing feeding tube.
•• Recurrent pneumonia requiring hospitalization in last 1 year.
•• >70 years.

87. What are the investigations to be done before NACT in laryngeal cancer?
Investigations prior to NACT are: test for swallowing (Barium swallow) and speech 
(voice index).
88. What are the scales used to assess voice before NACT?
Voice assessment is done using voice-related quality of life, Voice Handicap 
Index-10.
89. What are the end points used to measure the efficacy of treatment 
measures for organ preservation?
End points of organ preservation are LED-free interval (laryngoesophageal 
dysfunction-free interval), tracheotomy-free survival, and feeding tube-free 
survival.
90. What is the margins requirement in vocal cord tumors?
R-classification (R0, R1): At least 5-mm margin is expected in vocal cord tumors in 
open surgeries and 3 mm in endoscopic surgeries.
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91. What are the boundaries of nasopharynx (NPX)?
•• In NPX, posterior border is formed by anterior surfaces of C1 and C2 

vertebrae.
•• The lateral wall contains torus tubaris (opening of eustachian tube).
•• Cancer may spread to base of skull through foramen of Morgagni.

92. In which countries nasopharyngeal carcinoma is very common?
•• NPX carcinoma is more common in China and Honking.

•– It is three times more common in male.
•– Fifty to 60 years is the most common age group.

93. What are the risk factors for nasopharyngeal carcinoma (NPX)?
Risk factors:

•• EBV.
•• Smoking.
•• HPV (less common than EBV).
•• Salted food.
•• Nitrosamines.
•• Hereditary: Seven times risk if first-degree relative effected with NPX 

carcinoma.
94. What is the WHO histological classification of nasopharyngeal carcinoma?
World Health Organization (WHO) classifies nasopharyngeal carcinoma into three 
histopathologic types:

•• Keratinizing SCC: The sporadic form (WHO type I).
•• Nonkeratinizing carcinoma: Subdivided into the differentiated (WHO 

type II) and undifferentiated (WHO type III) forms. The endemic form 
of nasopharyngeal carcinoma is commonly the undifferentiated, 
nonkeratinizing subtype (WHO type III); this is strongly associated with EBV 
and has a more favorable prognosis than other types.

•• Basaloid SCC: Aggressive clinical course and poor survival.
95. What are the clinical features that may be seen at presentation or in the 
clinical course of nasopharyngeal carcinoma?

•• Clinical presentation:
•– Nasal symptoms.
•– Otological symptoms.
•– Neurological symptoms.
•– Painless mass in neck.
•– The most common presenting complaints in patients with nasopharyngeal 

carcinoma are headache, diplopia, or facial numbness, caused by 
cranial nerve involvement, and a mass in the neck, due to cervical node 
metastases.

•– Clinical triad of a neck mass, nasal obstruction with epistaxis, and serous 
otitis media occur infrequently.
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•– Erosion into the skull base is common with or without involvement of 
cranial nerves.

•– Cranial nerves III, IV, V, and VI are most affected due to para-cavernous 
sinus tumor invasion.

96. What are the most common lymph node group involved in NPX carcinoma?
•• Most common group of lymph nodes involved in NPX carcinoma is 

retropharyngeal group.
•• Nasopharyngeal carcinoma has a tendency for early metastatic spread.
•• Lymph node metastases are present at diagnosis in 75 to 90% of cases and 

are bilateral in over 50%.
97. What are the most common sites of metastases from NPX carcinoma?
Most frequent sites of distant metastases are bone (75%), lung, liver, and distant 
nodes.
98. What are the paraneoplastic syndromes associated with NPX carcinoma?
Paraneoplastic syndromes, including neutrophilia, fever of unknown origin, 
hypertrophic osteo arthropathy, and dermatomyositis, can occur.
99. What is the best modality for histological diagnosis of NPX carcinoma? 
What should you avoid during biopsy?

•• Nasopharyngoscopy-guided biopsy of the primary tumor.
•• Incisional neck biopsy or nodal dissection should be avoided as this 

procedure will negatively impact subsequent treatment.
100. Do you want to ask for any special investigation in NPX carcinoma apart 
from all those performed for other head and neck cancers?
Pretreatment plasma EBV-DNA levels as part of the diagnostic and staging 
evaluation for their prognostic contribution.
101. What are the indications of PET-CT in a case of NPX carcinoma in 
pretreatment evaluation?

•• Advanced nodal disease (stage N3).
•• Clinical evidence suggesting distant metastases.
•• EBV-DNA load ≥ 4,000 copies/mL.

102. What are the changes that were integrated in eight editions of American 
Joint Committee on Cancer/Union for International Cancer Control (AJCC/UICC) 
staging of nasopharyngeal cancer?
Following changes were integrated into the eighth edition of the AJCC/UICC staging 
system:

•• Changing medial and/or lateral pterygoid involvement from T4 to T2.
•• Adding prevertebral muscle involvement as T2.
•• Replacing supraclavicular fossa with the lower neck (defined as extension 

below the caudal border of the cricoid cartilage).
•• Merging lower neck involvement with a maximum nodal diameter > 6 cm 

as N3.
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•• Merging T4 and N3 as Stage IVA criteria.
•• Analysis of EBV-DNA in plasma is useful for screening at-risk populations for 

nasopharyngeal carcinoma.
•• EBV-DNA can detect the cancer at an early stage with a superior treatment 

outcome compared with the unscreened population.
103. What is T0 nasopharyngeal carcinoma?
Only nodal disease without primary, positive for EBV is considered as T0 NPX.
104. What is the main treatment modality for NPX carcinoma and how it is 
different from other head and neck cancers?

•• Radiotherapy remains the mainstay of treatment for nasopharyngeal cancer.
•• Intensity-modulated radiotherapy (IMRT) is preferred where available.
•• Seventy Gy to primary and 50 Gy to N0 neck and 66 to 70 Gy to involved 

neck.
•• Surgery is not used as first-line treatment at the primary site because of 

the deep anatomical location of the NPX and its close proximity to critical 
neurovascular structures.

•• Stage I (early): Only RT.
•• Stage II (intermediate): Concurrent CTRT.
•• Stage III, IVA (locally advanced, nonmetastatic): Concurrent CTRT.

105. How do you approach the management of neck in a known case of 
nasopharyngeal carcinoma?
Management of the neck:

•• All patients, including those with a clinically negative neck, are treated with 
bilateral neck irradiation.

•• For patients without lymph node involvement (N0), it may be safe to omit 
RT to the lower neck, i.e., the supraclavicular area.

•• For patients with lymph node involvement, RT should encompass the 
whole neck.

106. How do you follow up a case that completed the treatment for NPX 
carcinoma? Why?

•• Nasopharyngeal carcinoma has a propensity to recur much later than other 
head and neck cancer sites, both locally and distantly.

•• PET is used for posttreatment surveillance.
•• Consequently, follow patients every 3 months for the first 2 years, every 4 to 

6 months for years 3 to 5, and annually thereafter.
107. How do you approach a locoregional recurrence in NPX carcinoma?
Locoregional recurrence:

•• The restaging work-up should include MRI of head and neck, and a whole-
body PET-CT scan to exclude distant metastasis.

•• Options for the treatment of a local or regional recurrence of nasopharyngeal 
carcinoma include reirradiation or surgery.
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•• Neck dissection may be indicated after RT for residual nodal disease or an 
isolated neck recurrence.

•• Nasopharyngectomy, as a salvage surgery, may be an option for a small 
localized recurrence and is used more commonly in Asian countries than 
the West.

•• The goal is to achieve an adequate margin while preserving the neurovascular 
bundle and restoring critical mucosal barriers. While anterior approaches 
are most commonly used, endoscopic nasopharyngectomy in select patients 
may achieve comparable results with reduced complications.

•• Robotic surgery may have an application for nasopharyngectomy.
•• Radical, modified radical, or selective neck dissection is indicated for 

residual nodal disease after initial RT or for an isolated neck recurrence. SND 
is as good as RND/MND with less morbidity.

•• Adjuvant chemotherapy and postoperative RT, including conventional 
RT, brachytherapy, radiosurgery, and concurrent chemoradiation, are 
frequently used following surgical salvage.

•• Reirradiation poses a therapeutic challenge since the dose that can be 
delivered safely is limited by previous RT treatments and the tolerance of 
normal tissues.

108. How do you approach a metastatic NPX carcinoma and how is it different 
from other head and neck cancers treatment?

•• Nasopharyngeal carcinoma is a highly chemosensitive tumor, with reported 
response rates as high as 80% with cisplatin-based regimens.

•• Most of the other site head and neck cancers are usually treated with 
palliative intent in metastatic stage.

•• In patients with metastatic nasopharyngeal carcinoma and a good 
performance status who have achieved a good response to systemic 
chemotherapy, there is increasing evidence that a multimodality approach 
involving radical CTRT to the primary tumor and ablative treatment to the 
site of oligometastasis may provide improved long-term outcome.

109. What is carcinoma of unknown primary (CUP) in head and neck region? 
How common is it?

•• CUP is the presence of SCC in one or more lymph nodes within the head 
and neck region that are not solely in the supraclavicular region, without an 
identifiable primary tumor.

•• Actual incidence is very rare and accounts for 1 to 2% of all HNSCC.
110. How does CUP presenting as isolated SC lymphadenopathy differ from 
CUP in other cervical LNs?

•• The special case of isolated supraclavicular lymphadenopathy, including 
those of squamous cell origin, almost always originates from cancer in the 
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skin or a primary site beneath the clavicles (i.e., lung, breast, colon, prostate, 
esophagus, cervix, ureteral, and lymphoma primaries).

•• SCN usually represents mets and cervical LNs represent LA disease in head 
and neck cancer, so are treated with curative intent.

111. What is the basic history and minimum examination done in a case of 
CUP in head and neck region?

•• Any history of previous skin cancers, skin biopsies or surgeries should be 
elicited.

•• Symptoms that indicate a site of origin, such as a globus sensation, epistaxis, 
pain, otalgia, odynophagia, dysphagia, hemoptysis, or hoarseness should be 
asked.

•• Examine scalp and non-hair-bearing areas for any lesions; search for scars—
surgeries for previous skin malignancies.

•• Skin SCC and BCC can be positive for HPV in 50% of cases.
•• Palpate oral mucosal surfaces, tonsils, and BOT for induration and bleeding.

112. What is the imaging and investigations you would ask in a case of CUP in 
head and neck region?

•• Imaging should be performed before any tissue diagnosis to avoid false-
positive results on scans.

•• CECT or CEMRI is imaging of choice.
•• If no lesion is seen on these modalities, then PET-CT should be done before 

definitive biopsy, in a fine needle aspiration (FNA)-proven SCC.
Invasive:

•• Triple endoscopy (direct laryngoscopy including nasopharyngoscopy, UGI 
endoscopy, and bronchoscopy).

•• EUA: Done under anesthesia, and palpation-guided biopsies from suspicious 
areas.

•• Random biopsies from NPX, BOT, tonsil, posterior pharyngeal wall, and 
progression-free survival (PFS).

•• Unilateral or bilateral tonsillectomy is done under same sitting, as early 
>20% cases turned out to be tonsillar primaries.

113. What is the type of biopsy preferred in a case of CUP in head and neck 
region?

•• Excisional biopsy should not be done as first resort. FNA should be done and 
tested for HPV and EBV. These suggest the primary sites for oropharyngeal 
and nasopharyngeal tumors, respectively.

•• Excisional biopsy should be last resort.
114. What is the importance of testing HPV and EBV in a sample from MUO in 
head and neck region?

•• RT can focus on the oropharynx and avoid irradiation of the hypopharynx 
and larynx (and commonly even the NPX).
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•• For EBV, analysis of serum or plasma EBV-DNA may be useful in 
identifying a primary tumor in Asian and Middle Eastern patients, who are 
demographically at high risk for nasopharyngeal carcinoma.

•• Majority of HNSCC cups are from oropharyngeal origin, which are HPV-
positive in >70% cases.

•• The gold standard for assessing HPV infection is ISH or PCR to detect HPV-
DNA, which has >90% concordance with IHC for P16.

115. How do you approach to the treatment of MUO head and neck region?
•• Treatment must consider the node as well as the occult primary in mucosa.
•• The two important treatment options are primary surgery with or without 

RT and definitive CTRT.
•• For N1 status without extracapsular extension (ECE), single modality is 

preferred. Surgery is preferred because of availability of tissue for HPE, 
prognosis, and further tests if needed.

•• For N2a onwards, surgery followed by RT or definitive CTRT is preferred.
•• RT fields also include at-risk and putative mucosal sites and draining lymph 

nodal regions.
116. What are the doses of RT used in MUO head and neck region?
Radiation dose in MUO:

•• Seventy gray (Gy) for gross disease.
•• Sixty Gy for the highest risk nodal basins and previously involved regions.
•• Fifty Gy to control subclinical disease in the mucosa or potentially draining 

nodal basins.
117. What are the main differences between TNM staging of VII and VIII AJCC 
classification?
Difference between VII and VIII AJCC staging:

•• Separate staging for HPV-positive OPC, cervical lymph node with unknown 
primary, and SCC of skin of head and neck.

T changes:
•• HPV staging is separate.
•• Oral cavity, DOI added.
•• Extrinsic muscle involvement in tongue is not T4 now.
•• Changes in nasopharyngeal cancer staging (both T and N) as described 

above.
N changes:

•• In clinical N-staging, metastasis in single node > 6 cm without ECE is T3a and 
any number node of any size with ECE is T3b.

•• In pathological N-staging, metastasis in a single node < 3 cm with ECE is T2a 
and any number node > 3 cm with ECE is T3b.
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Surgery in Head and Neck
118. What are the criteria for inoperability in head and neck cancer?
Absolute indications for inoperability:

•• Skull base involvement.
•• Prevertebral fascia involvement.
•• Fixed nodal mass with encasement of ICA or CCA 270-degree encasement on 

MRI, 180 degrees on CECT.
Relative indications for inoperability:

•• Infratemporal fossa involvement.
•• Involvement of hyoid bone or vallecula in tongue cancer.
•• Pterygoid plate involvement.
•• Extensive skin involvements.
•• Extensive peritumoral skin edema beyond zygoma.

Note that these relative factors are technically unresectable as surgical resection 
with negative margin is difficult.
119. What are the adequate margins suggested during surgery in head and 
neck cancer surgery?
Margins in HNSCC:

•• Adequate if ≥ 5 mm.
•• Close margin if < 5 mm.
•• Positive margin if < 2 mm.

120. What is the indication for flap reconstruction in a surgery for tongue 
cancer?
If more than 20 to 30% tongue removed, then reconstruction flap is used.
121. What are the types of neck dissections used in head and neck cancers?
Neck dissections:

Broadly divided into comprehensive and selective neck dissections.
A.  Comprehensive Neck Dissection: Two types RND (radical neck dissection) and 

MRND (modified RND).
•• Indicated in node-positive disease.
•• RND: Removal of level I-V LNs and nonlymphatic structures (IJV, SCM, and 

spinal accessory nerve).
•• MND: Removal of level I-V LNs and preservation of one or more nonlym-

phatic structures (spinal accessory nerve, IJV, and SCM). Three types of MND 
based on preservation of structures:
•– MND Type I: Preserving nerve.
•– MND Type 2: IJV with nerve.
•– MND Type 3: All three preserved. This type is also called functional neck 

dissection.
•• Any structure that is involved to be removed (SCN or IJV, etc.) in MND.
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•• Previous MRND types are not used nowadays. MRND with preservation of 
specific structures should be mentioned.

•• RND indications: N3 disease with ECE+ involving all three vital structures.
Extended RND: If along with RND, extralymph node group/nonlymphatic 

tissues are removed, e.g., retropharyngeal nodes, prefacial nodes, paratracheal 
nodes, or carotid artery, overlying skin, hypoglossal nerve, vagus nerve, etc.
B.  Selective neck dissection: Preservation of at least one lymph node group that 

is removed in conventional LND. The lymph node groups removed are based 
on the patterns of metastases that are predictable relative to the primary site 
of disease.
•• Done in cN0 neck.

122. What is the indication of SND and what are the types?
SND is indicated in clinically node negative disease.

Types of SND:
1. Supraomohyoid (SOHND):
 •  Level I, II, and III in CA oral cavity.
 •  Also known as anterolateral neck dissection.
2. Extended supraomohyoid:
 •  I to IV levels removed.
 •  Indicated in CA tongue.
3. Lateral neck dissection:
 •  Removal of level II to IV lymph node levels.
 •  Indicated in cancer of hypopharynx, oropharynx, and larynx.
4. Posterolateral neck dissection:
 •  Removal of levels II to V, retroauricular, and suboccipital.
 •  Indicated in cutaneous malignancy of scalp and suboccipital region.
5. Central neck dissection: Level VI (CA thyroid).

123. What is superselective neck dissection?
•• Superselective neck dissection: One or 2 levels are removed.
•• Usually done in salvage setting after RT for residual disease.

124. What are the indications of adjuvant RT in head and neck cancers after 
surgery?
Indication for adjuvant RT alone:

•• Lymphovascular invasion.
•• Peri-neural invasion.
•• Any nodal positivity.
•• T-stage—T3 or T4.

Chemotherapy in Head and Neck Cancer
125. What are the indications for adjuvant CTRT?

•• Positive margin.
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•• ENE.
•• Usual dose of radiation is 70 Gy in 35 fractions over 7 weeks with cisplatin 3 

weekly (100 mg/m2) or 30 to 40 mg/m2 weekly.
126. What are the theoretical advantages of NACT?

•• Downstaging and downsizing.
•• Possibility of converting technically unresectable tumor to resectable, 

following which R0 resection may be possible.
•• Micrometastasis may be addressed if present.
•• In vivo tumor sensitivity (if tumor has not responded to CT then unlikely to 

respond to RT).
127. What is the advantage of NACT in oral cavity cancers?
No OS benefit of NACT in resectable oral cancers.
128. What are the active single chemotherapeutic agents in head and neck 
cancer and their response rates?
Active single agents used in treatment having response rate > 15% are:

•• Cisplatin.
•• Carboplatin.
•• Methotrexate.
•• Vinblastine.
•• Bleomycin.
•• 5-Fluorouracil.
•• Pemetrexed.
•• Hydroxyurea.
•• Doxorubicin.
•• Ifosfamide.
•• Cyclophosphamide.

129. Among single agents, what are the preferred agents in a fit patient?
•• Among single agents, taxanes have highest response to a tune of 27 to 30%.
•• Among taxanes, docetaxel has the highest evidence.
•• These are best in renal dysfunction, when cisplatin or methotrexate cannot 

be given.
130. What is the combination chemotherapy that is preferred in metastatic 
head and neck cancer in a fit patient for increased response rates?

•• Cisplatin in combination with 5-FU is standard-of-care regimen in metastatic 
HNSCC.

•• There is no survival benefit with combination chemotherapy compared to 
single agents.

•• Median OS with cisplatin-based regimens are 6 to 9 months.
•• One-year survival is 20 to 40%.

131. Which combination chemotherapy is not beneficial?
Addition of platinum to methotrexate is not beneficial in terms of response rate.
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132. Is there any use of combining cetuximab with RT than chemotherapy in 
LA SCC of head and neck?
Similar overall survival as CTRT, the benefit is in terms of metastasis-free survival, 
but with greater toxicity and treatment-related mortality.
133. Can we combine cetuximab with CTRT?

•• Outcomes are better but rates of severe mucositis, feeding tube insertion, 
and hospitalization were higher.

•• The outcome data was not clear because all the arms received cetuximab.
134. Is there any role of cetuximab along with RT in human papillomavirus 
(HPV)-positive OPC?
Cetuximab has shown inferior survival compared to CTRT alone, with similar 
toxicity. (Cetuximab should not be used in HPV+ cancers.)
135. What is the current standard of care for concurrent CTRT?
Concurrent platinum-based CTRT remains our preferred approach for most locally 
advanced SCC of the head and neck. In elderly with severe comorbidities, only RT 
can be given avoiding chemotherapy.
136. What is the role of chemotherapy in locally advanced head and neck 
cancers?
Combined modality functional organ-preservation approaches that have been 
studied in patients with locoregionally advanced head and neck cancer in addition 
to definitive radiation therapy (RT) alone include:

•• NACT.
•• Concurrent chemo + RT.
•• Sequential neoadjuvant followed by CTRT.

137. What are the proposed benefits of NACT in head and neck cancer?
Proposed benefits of NACT in head and neck cancer:

•• Tumor size reduction can be done with chemotherapy following which 
less toxic and effective local treatment is possible; hence, functional organ-
preservation chances are increased.

•• Chemotherapy may address micrometastatic disease.
•• The response to chemotherapy helps in understanding the biology of disease 

and prognostic information of tumor.
138. What is the proposed role of chemotherapy in concurrent therapy?

•• Chemo addresses the repopulation of cell in between the fractions of RT.
•• Sequential therapy: combines both of above benefits.

139. What are the disadvantages of sequential chemotherapy and RT 
compared to CTRT alone or disadvantages of NACT?

•• Definitive local treatment is delayed.
•• Toxicity due to chemotherapy—Morbidity may be severe enough to prevent 

any treatment further.
•• Resistance to RT or chemotherapy to be given later.
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140. What is the landmark VALSG trial?
Veterans Affairs Laryngeal Cancer Study Group (VALSG) is the study that has 
established the role of chemotherapy (NACT followed by RT compared to surgery 
followed by RT) in Stage III and IV laryngeal cancers for organ preservation.
141. What is the most important evidence that established the role of various 
modalities including chemotherapy in head and neck cancer?
MACH-NC meta-analysis (meta-analysis of chemotherapy in head and neck cancer):

•• Ninety-three trials in total: 50 trials on CTRT; 30 trials on NACT followed by 
local therapy; 6 trials on sequential and adjuvant chemo each.

•• The parts included in the analysis were oral, oropharyngeal, hypopharyngeal, 
and larynx.

•• Both resectable and unresectable diseases were included.
•• Patients were randomly assigned to definitive locoregional therapy alone 

(surgery and/or RT) or definitive locoregional therapy in combination with 
chemotherapy (inductive, concurrent, or adjuvant).

142. What are the significant findings in MACH-NC regarding CTRT in head and 
neck cancers?

•• CTRT is the only modality which showed OS benefit with chemo combination 
compared to local therapy.

•• The benefit is 6.5% mortality reduction at the end of 5 years.
•• The benefit is due to decrease in cancer-related deaths and there was no 

increase in non-cancer-related deaths due to chemotherapy.
•• HPV stratification was not done by then.
•• There was no benefit of CTRT in patients beyond 70 years of age and 

chemotherapy addition is detrimental in age > 80 years.
143. What are the significant findings in MACH-NC regarding NACT in head and 
neck cancers?

•• No OS benefit with NACT.
•• MACH-NC shows nonsignificant 2% OS benefit with NACT.
•• But OS benefit was seen with cis-5-FU only and not with any other chemo 

regimen as neo.
•• No OS benefit with both sequential chemo and adjuvant chemotherapy.

144. Meta-analysis has not shown any OS benefit with NACT followed by CTRT 
(sequential therapy). Is there any data on benefit of the same in individual trial?

•• There are some individual trials with conflicting data.
•• The only positive trial which has showed OS benefit is Italian trial where 

three cycles of taxane-based TPF regimen following CTRT was tested against 
CTRT.

•• The other negative trials are Spanish trial (TPF followed by CTRT), Decide 
trial, and PARDIGM trial, which showed NO survival benefit with induction 
chemotherapy.
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145. How do you individualize the selection of neoadjuvant treatment in a 
patient with head and neck cancer?

•• NACT should be reserved for those very healthy patients who are at high risk 
for both distant and locoregional recurrence treated.

•• Benefit is more for patients having bulky N2b, N2c low nodes, or N3 nodal 
stage, and perhaps the T3 and T4 populations.

•• Patients with large obstructive lesions where rapid size reduction is 
required.

Although there is not much data on NACT, patient selection is the key.
146. Briefly describe the evolution of chemotherapy regimens in neoadjuvant 
setting in head and neck cancers?
Active compounds are platinum, taxanes, and 5-Fu.

Evolution of NACT regimens in head and neck:
•• Bleo + Cis+ short 5-Fu.
•• Cis-5-Fu 100/1,000 for 5 days is better than above regimen.
•• DCF (TPF) 75/100/1,000 D1/D1/D1-4 is better than Cis-5-FU in terms of OS.

Three trials on PF vs. TPF:
•• EORTC 24971/TAX323.
•• TAX 324.
•• GORTEC trial.

TAX 323: TPF followed by RT.
•• Chemotherapy is not given with RT after NACT.
•• The doses of NACT in TAX 323 are different: 75/75/750 day 1 to 4.
•• OS benefit is seen in NACT arm (3-year OS 36 vs. 26–10% benefit).

TAX 324: TPF followed by CTRT with weekly carboplatin of dose AUC 1.5.
•• 5-year survival rates of 10% better (52 and 42%).
•• Side effects are severe: Grade3 or 4 neutropenia: 80%; febrile neutropenia: 

12%, and neutropenic infections: 12%.
•• Treatment delays in one-third of patients.

Important: Please remember that growth factors were not used in TPF regimen in 
the trial due to <20% risk of febrile neutropenia, although it is a common clinical 
practice to use growth factors after TPF regimen.
147. What is the role of growth factors in TPF regimen in neoadjuvant setting?

•• Primary G-CSF prophylaxis IS NOT INDICATED in DCF NACT as the risk of 
febrile neutropenia in this trial is only 12% and a minimum of 20% is needed 
for Primary prophylaxis.

•• Use of G-CSF may be protective to tumor cells in head and neck and there is 
no data on GM-CSF.

•• Secondary prophylaxis was given only when patient had febrile neutropenia, 
delay in recovery of ANC till day 28, and Grade 4 neutropenia for 7 days 
or more.
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•• Ciprofloxacin 500 mg BD was used from D5 to D15 in DCF chemotherapy to 
reduce the incidences of febrile neutropenia and mortality.

148. What are the common side effects seen in TPF chemotherapy?
Modifications of doses are based on side effects usually Grade 3 to 4:

•• Docetaxel: Neutropenia and skin reactions.
•• Cisplatin: Neuro, oto, and nephron toxicity.
•• Fluorouracil: Mucositis and diarrhea.

Maximum 2 weeks delay can be accepted for chemotoxicities to recover before 
next cycle.
149. What is the benefit of CTRT over RT alone in locally advanced head and 
neck cancers?

•• MACH-NC showed that CTRT has OS benefit compared to RT alone to a tune 
of 6.5% in 5 years.

•• It also showed that platinum-based regimens are better than nonplatinum 
regimens.

150. What are the factors that influence the efficacy of platinum regimens in 
CTRT setting?

•• The efficacy of platinum regimens is dependent on higher total doses of 
platinum given regardless of the schedule.

•• Cisplatin is the best option for CTRT (if cisplatin-containing regimen is not 
given in the NACT)—and good performance status (PS) patient.

•• Carboplatin is an alternative if not a candidate for Cis or if cisplatin is given 
in NACT.

•• If patient is not a candidate to platinum due to comorbidities or toxicities → 
cetuximab can be given (less effective).

•• In older patients, we can avoid CT, only RT can be given.
151. What is the minimum effective dose of cisplatin in CTRT regimen of head 
and neck cancer?

•• Cisplatin is effective in doses of at least 200 mg/m2 in total.
•• Benefit is dependent on total dose irrespective of schedule.

152. What is the best schedule of cisplatin chemotherapy for best results in 
CTRT?

•• There are two standard regimens that are commonly used in clinical practice.
Three-weekly and weekly cisplatin regimens.

•• More toxicity with 3-weekly schedule of day 1, 22, 43 with toxicities of 50% 
hematological and 40% mucositis (data from RTOG 01 to 11 for advanced 
laryngeal cancer).

•• Only 70% of all planned patients completed three cycles.
•• Patients receiving accelerated RT boost may have similar outcome with 

2-weekly of 3-weekly cisplatin.



Head and Neck Cancer

103

•• Secondly, Indian data (TMH) has shown that 3-weekly regimen reduces LRR 
by 42% compared to weekly.

•• But the drawback of this trial is 30 mg/m2 is used in weekly arm which is not 
standard of care and also more toxicity in 3-weekly arms.

•• Other better-tolerated regimens are: 40 mg/m2 weekly, 6 mg/m2 daily, 
20 mg/m2 per day for 5 days on weeks 1 and 5.

•• Weekly 30 mg/m2 is inferior to 40 mg/m2 weekly.
153. What is the role of carboplatin in CTRT for head and neck cancers?

•• Equally efficacious in Nasopharyngeal CA with cisplatin.
•• May not be equally efficacious in non-nasopharyngeal SCC.
•• Dose used is AUC 1.5 to 2.
•• Other options in noncisplatin regimens are:

•– Carboplatin + 5-FU (better than cetuximab with RT).
•– Paclitaxel-carboplatin.

154. What is the role of nimotuzumab in CTRT for head and neck cancers?
•• PFS is higher in nimotuzumab arm compared to CTRT alone → 60.3 months 

vs. 21.0 months (Phase III Tata trial).
•• Weekly nimotuzumab 200 mg with CTRT—cis 30 mg/m2.
•• Nimotuzumab is an orphan drug in glioma—approved by FDA.
•• The 2-year PFS rate was also significantly improved with nimotuzumab: 

58.9% vs. 49.5%.
155. What is the dose of cetuximab in combination with RT?
400 mg/m2 one week prior to RT and 250 mg/m2 weekly with RT.
156. How do you administer cetuximab?
Dilution: Initially 100 mg in 80 mL NS over 30 minutes. If no reaction then every 
100 mg in 80 mL NS over 90 minutes.

•• Cetuximab should not be given with RT unless patient is not a candidate for 
platinum.

•• It results in more toxicity and less survival and so more need of feeding 
tubes, hospitalizations.

157. What is the role of panitumumab in CTRT for head and neck cancers?
•• Panitumumab should not be used in CTRT.
•• There is no established role for adjuvant treatment in patients who achieve 

a complete response after CTRT or CTRT followed by surgery.
158. What is the role of targeted therapies in advanced head and neck cancers?

•• If patient has good performance status and no comorbidities, doublet can be 
used to increase the response rates but with no OS benefit.

•• Addition of cetuximab to PF doublet increases OS (Extreme trial).
•• Cetuximab in metastatic setting: Extreme trial showed OS benefit (10 vs. 

7 mo).
•• No role of panitumumab in head and neck cancer.
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•• No role of bevacizumab in head and neck cancer.
•• Three- or four-drug regimens should not be used as they lead to increased 

toxicity, no increased benefit.
•• The preferred combinations are: Cis-5-Fu; taxane, and platinum.

159. What is the role of immunotherapy in head and neck cancers?
Immunotherapy (check point inhibitors) are approved in first-line advanced head 
and neck cancers as a single agent and as combination with chemotherapy.

The recommendation to use single-agent pembrolizumab in first line is in those 
tumors expressing PDL-1 with CPS score equal to or greater than 1.

Prognosis in Head and Neck Cancer
160. What is the prognosis in head and neck cancer?
Prognosis of HNSCC: 5-year survival in:

•• Early stage disease (Stage I/II): 80%.
•• Locally advanced (Stage III/IV): 50%.

161. What is the prognosis of HPV-positive cancer?
Current data show that HPV16-positive OPC patients do much better than HPV16-
negative patients, regardless of receiving surgery or CTRT.
162. What is the percentage of local recurrences and distant metastasis after 
treatment?

•• Fifty percent of locoregional recurrences and 33% chance of distant 
metastasis after definitive treatment of Stage III or IV disease (Fig. 3.2).

Fig. 3.2 Recurrence rates in head and neck cancers.
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Most of them occur in the first 2 years of treatment.
163. What are the important prognostic factors for metastatic disease in head 
and neck cancers?

•• Performance status.
•• Hypercalcemia.
•• Disease-free interval after previous treatment.
•• Response to previous treatment and present burden of disease.


