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81.1 Background and Incidence

The incidence of oral and oropharyngeal SCC is on the rise.
Each year approximately 263,000 new cases of oral cancer
are detected worldwide, and 127,000 people die of the dis-
ease [1]. In India it is the third most common cancer and
accounts for almost 40% of deaths. Among men it is the sec-
ond most common site, and in women it is the fourth in India
[2]. In 2012, the incidence rate for male was 10.1/1,00,000
and for female 4.3/1,00,000 [3].

81.2 Introduction

Oral carcinoma commonly called as the oral squamous cell
carcinoma (OSCC) occurs as an ulceroproliferative lesion of
the oral mucosa affecting any site starting from the lips to the
oropharynx. The commonest sites are gingivobuccal sulcus
of mandible followed by the tongue and floor of the mouth.
It should be understood that Indian cancer is much different
to other parts of the world. The habit of the tobacco chewing
(smokeless tobacco) and pan masala, i.e., a mixture of the
tobacco, betel nut, and unknown chemicals used for the color
and flavors, is the commonest cause. Classical Indian cancer
is the gingivobuccal sulcus (GBS) of the mandible due to the
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placement and holding of the tobacco-lime mixture, in the
area. Over the last three decades, pan masala has become
popular, due to the easy availability in pre-mixed packed.
This maybe chewed or kept in the oral cavity, i.e., GBS,
which leads to continuous action of the contents on the oral
mucosa. The constant irritation leads to fibrosis and with
time results in submucous fibrosis.

81.3 Etiology of Oral Carcinoma

Etiology of oral SCC is multifactorial. Local irritants con-
tribute significantly to the conversion of a premalignant pro-
cess to invasive carcinoma. Damage to the epithelial layer
followed by the basement membrane and submucosa sec-
ondary to chemical and mechanical injury leads to fibrosis of
the mucous membrane.

The prominent etiological factors are:

1. Tobacco consumption—All forms of tobacco smoke as
well as smokeless have carcinogenic potential. Evidence
for smokeless tobacco causing oral and pharyngeal can-
cer was evaluated and confirmed [4]. India is the third
largest producer and consumer of smoked and smokeless
forms of tobacco. Tobacco-related cancers account for
nearly 50% of all cancers among men and 25% of all can-
cers among women with the burden of tobacco-related
cancers in 2001 estimated to be nearly 0.33 million cases
annually. It has been predicted that an incidence of seven-
fold increase in tobacco-related cancer is expected
between 1995 and 2025 resulting in an increase by 220%
of cancer deaths simply related to tobacco use [5]. In
India chewable tobacco is consumed in various forms.
The traditional form is called the pan (Figs. 81.1, 81.2
and 81.3). Local form of smoking tobacco is called as
bidi, which is a crude form of cigarette. This is consid-
ered to be more carcinogenic. It commonly causes carci-
noma of the palate, oropharynx, and larynx.
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Fig. 81.1 Betel nut (areca nut). Various forms. Raw red in color and
roasted white in color. It is broken in pieces with a special cutting
device. Pieces are chewed with tobacco-lime mixture or with betel quid
(pan)
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Fig. 81.2 Pan masala (gutkha) pouches. Ready to eat mixture of
tobacco, betel nut, lime, catechu, and unknown chemical coloring and
flavoring agents

2. Alcohol—Alcohol is considered to be causally associated
with oral cancer. As heavy alcohol drinkers are frequently
heavy smokers as well, a synergistic effect with cigarette
smoking is implicated in oral cancer [6—8]. Excess alco-
hol consumption is associated with nutritional deficien-
cies. This acts as an aggravating factor.

3. Betel nut chewing (areca nut)—Chronic chewing of the
betel nut leads to abnormal fibrosis of the oral-pharyngeal
areas. Betel nut is the endosperm of the fruit of Areca
catechu. It is consumed in various forms. It is used fresh
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Fig. 81.3 Pan-betel quid. Betel leaf coated with lime-catechu-flavored
tobacco-betel nut. It is rolled, wrapped, and pinned with clove. Most
commonly chewed in Indian subcontinent

or dried or may be cured before use by boiling, baking, or
roasting. The abrasive mechanical property causes attri-
tion of teeth and physical damage to the mucosa. This
sandpaper action makes the mucosa more susceptible to
the chemical properties of beetle nut. In India alone 38
different combinations of areca nut with tobacco have
been documented (Fig. 81.1). The number of patients
with a pan masala chewing habit (68.0%) was higher than
the number of patients with betel nut (17.4%) or betel
quid chewing habits (14.6%). The chewing of pan masala
is associated with earlier presentation of oral submucous
fibrosis (OSMF) as compared to betel nut chewing [9].
Pan masala (Fig. 81.2) is the artificial mixture available in
small pouches having contents of tobacco, betel nut,
spices, coloring and flavoring agents, preservatives, as
well as unspecified agents. This has proven to be highly
carcinogenic. Consumption of this mixtures leads to
OSMF which is a precancerous condition. Development
of precancerous lesions like leukoplakia in preexisting
fibrosis potentiates carcinoma conversion. Betel nut is
also consumed with a pan (Fig. 81.3) a freshly prepared
mixture on the betel leaf with tobacco, slaked lime, cate-
chu, and clove. This is chewed over a longer time and
remains in contact with oral mucosa causing mechanical
and chemical irritation. The important flavonoid compo-
nents in areca nut are tannins and catechins. These alka-
loids undergo nitrosation and give rise to N-nitrosamine
which might have cytotoxic effect on cells [10].

4. Nutritional deficiencies—Dietary deficiencies of vitamin
A, folate, riboflavin, iodine, and iron add to the risk of
cancer. High dietary fiber; vitamins C, E, and A; and sele-
nium offer protection against cancer [11, 12].
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5. Poor oral hygiene and traumatic injury of dental ori-
gin—Poor oral hygiene is often associated with
gingivoperiodontal infections raising bacterial colony
count leading to a constant inflammatory response. This
together with traumatic tooth injury can lead to a carcino-
genic effect.

6. Viral infections—The role of human papillomavirus
(HPV) in pharyngeal cancer is well established. However
its effect on the oral cavity is still being researched.
Globally, HPV infection is relatively more common in
OSCC patients [12].

81.4 Precancerous Situations of
Oral Cavity

Precancerous situations can be broadly divided into precan-
cerous conditions and precancerous lesions. Precancerous
condition’s most commonly seen in India are oral submu-
cous fibrosis (OSMF) and oral lichen planus. Precancerous
conditions can be associated with the precancerous lesions
(please also see Chap. 80 on premalignant lesions and
conditions).

81.4.1 Precancerous Conditions

Precancerous conditions make every part of the oral cavity
susceptible to cancer conversion as is seen in oral submucous
fibrosis (OSMF). The phenomenon simulates field cancer-
ization. Development of a second primary despite adequate
treatment of the first is common. Sometimes two primaries at
distant anatomical sites are noted in extensive long-standing
OSMF.

81.4.2 Oral Submucous Fibrosis (OSMF)

Oral submucous fibrosis is a chronic insidious disease of the
oral mucosa characterized by loss of mucosal elasticity and
excessive fibrosis (Figs. 81.4, 81.5 81.6 and 81.7). It is
always associated with juxta-epithelial inflammation and
progressive hyalinization of lamina propria [13]. Oral sub-
mucous fibrosis (OSMF) is predominantly seen among betel
quid chewers and pan masala chewers in India. OSMF gen-
erally starts at the RMT (retromolar trigone), anterior faucial
pillars, and the adjoining area of the soft palate. It extends to
involve the buccal mucosa, commissure, lips, and rima oris.
Resulting trismus is due to mucosal and muscle fibrosis in
the masseter and pterygoids. Figures 81.8 and 81.9 shows
the traumatic ulcers caused in buccal mucosa and RMT area
in OSMF cases mainly due to the limited mouth opening and
fibrosis. In such cases early dental intervention or extractions
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Fig. 81.4 OSMF (oral submucous fibrosis). Note fibrosis affecting
RMT, faucial pillars, buccal mucosa, as well as rima oris
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Fig. 81.5 OSMF (oral submucous fibrosis). Note fibrosis affecting
RMT, faucial pillars
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Fig. 81.6 OSMF (oral submucous fibrosis). Note fibrosis affecting
lower lip and blanching of mucosa. Note pale nails due to anemia
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Fig.81.7 Bald tongue in OSMF. Has high malignant potential
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Fig. 81.8 OSMF with traumatic ulceration from last molars
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Fig.81.9 OSMEF with traumatic ulceration from last molars

may be delayed due to the difficulty in access to the posterior
teeth due to trismus. Such chronic traumatic ulceration may
undergo malignant change as seen in Fig. 81.10.

81.4.2.1 Molecular Pathogenesis of OSMF

Time and constant irritation lead to inflammation with mucosal
atrophy. It can thus be considered that induction of oral muco-
sal inflammation by betel quid is a critical event in the patho-
genesis of OSME. Cytokines like interleukin-6 (IL-6), tumor
necrosis factor (TNF), interferon-a (INF-a), and growth factors
like TGF-b are synthesized at the site of inflammation.

TGF-bl is a key regulator of extracellular matrix (ECM)
assembly and remodeling. TGF-bl increases collagen pro-
duction and decreases its degradation [14]. OSMF has char-
acteristic clinical presentation depending on the stage of the
disease. The majority of patients have intolerance to spicy
food, roughness of oral mucosa, and varying degrees of dif-
ficulty in opening the mouth.

OSMF is a well-recognized potentially premalignant con-
dition of the oral cavity. The transformation rate is as high as
7.6% over a period of 10 years [15]. In this group, primary
malignancy develops in the buccal mucosa extending to
involve the retromolar trigone. This is unique in the context
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Fig. 81.10 Malignant transformation in posterior buccal mucosa in a
case of OSMF, accompanied by chronic trauma form tooth

of the Indian subcontinent, as pure tobacco chewing habit
has decreased and is replaced by the gutkha chewing habit.
Tobacco-lime preparation used to be kept in the GBS or the
floor of the mouth for longer period. This led to leukoplakia
and/or erythroplakia, followed by malignant transformation.
The current preparation is not constantly placed in the GBS
but chewed for long time and swallowed. The chemical effect
leads to OSMF and field concretization.

81.4.3 Oral Lichen Planus

Oral lichen planus (OLP) tends to often present bilaterally as
white striae on the buccal mucosa. Any mucosal site in the
mouth may be involved. Other sites, in decreasing order of

frequency, may include the tongue, lips, gingivae, floor of
the mouth, and very rarely palate [16].

Six clinical forms of oral lichen planus are recognized [17]:
reticular, erosive/ulcerative, papular, plaque-like, atrophic, and
bullous. Atrophic/erosive lichen planus is associated with a
risk of cancerous transformation [18]. Patients with OLP tend
to be monitored closely to detect any potential change early.

The rate of malignant transformation in individual studies
ranged from O to 3.5%. The overall rate of transformation
was 1.09% for OLP.

81.4.4 Precancerous Lesions

Precancerous lesion is a pathology of the oral mucosa which
has a tendency to transform into the squamous cell carci-
noma. The commonly prevalent lesions are leukoplakia
erythroplakia, carcinoma in situ, and smoker’s palate.

81.5 Diagnosis of Oral Squamous Cell
Carcinoma (OSCC)

Diagnosis of oral squamous cell carcinoma is not a challeng-
ing task except in the cases of an unknown primary. History
of risk factors, classic clinical appearance of an indurated
ulcer, involvement of lymph nodes, and destruction of bone
are common features in advanced disease.

81.5.1 Clinical Features of Oral Carcinoma

Oral squamous cell carcinoma often presents as an indurated
ulcer, exophytic growth, indurated non-ulcerative patch
(endophytic), or a combination of the above appearances.
Figures 81.11, 81.12, 81.13, 81.14, 81.15, 81.16, 81.17, and
81.18 shows the various clinical presentation of SCC in
tongue. Fig. 81.19 shows multiple primary tumors arising in
case of OSMF.

Important parameters to be recorded at the primary site in
clinical examination are site of the tumor; size; extension to
involve adjacent structures like the skin, muscles, bone of
maxilla and/or mandible, and skull base; and extensions into
compartments such as the paranasal sinuses, nasal cavity,
orbit, pterygoid space, masticatory compartment, and infra-
temporal fossa. Regional spread to the lymph node basin in
the neck needs clinical and radiologic correlation. Evaluation
of distant metastasis to lungs and bones forms a part of the
staging process.
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Fig. 81.11 Precancerous lesion of the tongue—diffuse leukoplakia.
Lesion has a potential to undergo SCC
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Fig.81.12 OSCC of the tongue—inverted margins. Lesion not associ-
ated with any habit. These lesions often can have genetic predilection
and behave aggressively
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Fig.81.13 OSCC of the tongue—everted margins. Lesion can behave
aggressively often associated with tobacco-related habit
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Fig. 81.14 OSCC of the tongue—exophytic growth. Lesions have
nonaggressive behavior with better prognosis
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Fig. 81.15 Another case of OSCC of the tongue—exophytic growth.
Lesions have nonaggressive behavior with better prognosis
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Fig.81.16 OSCC of the tongue—ulcerative patch. Lesion is not asso-
ciated with any habit. Genetic predilection
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Fig. 81.17 OSCC of the tongue—non-ulcerative patch. Lesion is fre-
quently associated with smoking

Fig. 81.19 Intraoperative picture. Multiple primary tumors—SCC in
OSME. Rt.GBS/BM—resected, with Tongue-Rt. side. Either of these
can be considered as Second Primary Tumour (SPT)

81.6 Imaging in OSCC Diagnosis

The minimum radiologic investigation for the primary site
and neck should include imaging from the skull base to the
clavicle. Staging of the chest is to detect both metastatic dis-
ease and synchronous tumors. MRI and/or CT with contrast
is considered to be the gold standard. In poorer socioeco-
nomic background, one could consider ultrasound scan of
the neck as a staging modality. This will however not adhere
to the current international guidelines. In our units the mini-
mum standard is a MRI of the neck (including the primary)
and CT chest. A double-contrast CT of the neck is as valu-
able as a MRI. Radiologic examination provides a greater
accuracy in the staging process. Prognosticators such as
depth of invasion and extracapsular spread in lymph nodes
can be studied with good accuracy.

Where there is involvement of bone, a MRI and CT will

Fig.81.18 OSCC of the tongue—verrucous growth. Lesion generally provide better definition for resection. Marrow signal
has dormant behavior with better prognosis changes can only be evaluated on a MRI. The CT provides
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Fig.81.20 PET-CT-SCC—
Contralateral neck metastasis,
at [IA, of second primary in
Lt. Maxilla
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better information on cortical erosion. In addition a thin slice
CT helps in 3D planning prior to free flap reconstruction.

The role of a PET-CT is limited. Its primary indication is
to detect an unknown primary prior to targeted biopsy. A fur-
ther role for the PET-CT is in post-radiotherapy evaluation of
the neck (Fig. 81.20).

MRI scans offer better accuracy of soft tissue extension of
tumor. Studying fat planes between muscle groups allows for
compartment resections in T4 tumors.

81.7 Tissue Sampling

Incisional biopsy is the gold standard in the diagnosis of squa-
mous cell carcinoma. FNAC is used for the detection of lymph
node metastasis. However with the increased accuracy in MRI

and USS reporting, this modality is used less. Biopsy tissue
should be taken from the most indurated portion of the tumor.
Taking a biopsy from the summit or the center of an ulcer may
yield a false-negative result. Scalpel, punch, and low-voltage
electrocautery are all good options. Minimum size of the sam-
pled tissue should be ideally 6 mm in all three dimensions.
Mapping biopsy from multiple sites may be required at times
to evaluate the extent of involvement and to prevent a false-
negative result. This is especially the case when a tumor devel-
ops in the background of a premalignant lesion.

Deep biopsy is required to get estimation on the depth of
invasion (DOI). In cases of exophytic lesions, tumor thick-
ness may cause difficulty in getting deeper tissue; in such
cases tumor margin area can be chosen. In order to obtain a
good-quality oral biopsy, the clinician should avoid crushing
the sample with the tissue-holding forceps, infiltrating anes-
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thetic solution within the lesion, using an insufficient volume
of fixing solution and taking insufficient amount of tissue in
extension and depth. The specimen should be handled gen-
tly, avoiding any crushing, and introduced in the fixing solu-
tion such as 10% formalin.

In inaccessible areas, due to the site of tumor or reduced
mouth opening, it is good practice to carry out an examina-
tion under anesthesia to evaluate the extent of the tumor.
This also provides an opportunity for the lesion to be accu-
rately biopsied in a more controlled environment of
theaters.

81.7.1 Histopathology

Pathologist is expected to report on the tumor grade—well-
differentiated squamous cell carcinoma, Grade 1; moder-
ately differentiated squamous cell carcinoma, Grade 2; or
poorly differentiated squamous cell carcinoma, Grade 3.
Well-differentiated tumors resemble normal squamous epi-
thelium to a large degree (Fig. 81.21), poorly differentiated
tumors exhibiting little or no histologic traits of the squa-
mous phenotype, and moderately differentiated tumors hav-
ing an intermediate morphology between the two ends of the
spectrum. Higher grades have strong potential for recurrence
and lymph node metastasis [19].

Several prognostic indicators have consistently demon-
strated a correlation with disease-specific survival, local and
regional recurrence, and lymph node metastasis in numerous
single or multicenter studies. The prognosticators are depth
of invasion (DOI), pattern of invasion (POI), perineural inva-
sion (PNI), lymphovascular invasion (LVI), and extranodal
extension (ENE).

81.7.2 Depth of Invasion/Tumor Thickness

It is important to differentiate between depth of invasion and
tumor thickness. The DOI is a more predictable prognostica-

Fig.81.21 Well-differentiated OSCC. H&E 10x

tor compared to the latter. It is known that exophytic tumors
(verrucous carcinomas being the prototype) or predomi-
nantly exophytic tumors have a good prognosis, whereas
endophytic or deeply infiltrating tumors are aggressive [20].
Depth of invasion (DOI) is an important independent factor
in prognosis with strong effect on disease-free survival and
overall survival, correlating with propensity for nodal spread
better than tumor size in oral cancer [21-25]. In the floor of
the mouth, 1-cm-wide tumor infiltrating at 0.7 cm depth will
likely have a worse outcome and carries a higher risk of neck
metastasis than a 2-cm-wide tumor with microinvasion or
superficial invasion (e.g., less than 2 mm in thickness)
[26-28].

81.7.3 Pattern of Invasion

Pattern of tumor invasion is an important prognostic factor.
Tumor interface abutting deeper tissues has better prognostic
value as compared to multiple tumor satellites into the deeper
tissues [20].

81.7.4 Perineural Invasion (PNI)

PNI presence is a soft indicator for local recurrence and
decreased survival. Multiple studies have shown conflicting
results [29]. However it is one of the most important predic-
tors of neck metastasis [30] alongside DOI. PNI increases
the rate of occult metastasis [31].

81.7.5 Lymphovascular Invasion (LVI)

Histopathological presence of lymphovascular invasion has
poorer prognostic outcome. The presence of LVI is associ-
ated with nodal spread or occult metastases [23, 32-34].
Literature review has conflicting evidence regarding the
importance of LVI.

81.7.6 Bone Invasion

It is common to see OSCC of GBS and retromolar trigone
(RMT) invade the adjoining mandible, maxilla, and ptery-
goid column. This upstages the tumor to a T4.

The increased risk of local recurrence can be attributed to
two factors—tumor character and margin status following
resection. Invasion into the pterygoid spaces makes surgical
resection difficult. Close margin is expected in these
advanced tumors.

Mandible infiltration can be of periosteal fixation, cortical
erosion, or medullary invasion. Deeper invasion has poor
prognosis [35] (Fig. 81.22).
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Fig.81.22 OSCC with bone invasion. H&E 10X

81.8 Neck Assessmentin OSCC

A positive neck node is the single most important prognosti-
cator for disease-free survival at 5 years. Size, number of
levels involved, fixation to adjacent structures, and extranodal
extensions (ENE) are of significance in lymph node assess-
ment of the neck.

In a NO neck, the pickup rate of a sub-centimeter positive
node is less than 50% on clinical examination alone. Use of
radiologic examination increases the pickup rate to 90%. A
staging neck dissection is the only modality that has a pickup
rate greater than 98% [36-38].

A well-lateralized tumor often spreads to the ipsilateral
neck. In 5% of patients, the first echelon can be the con-
tralateral neck. Tongue cancers have the propensity for
skip metastasis and contralateral spread. For all other
regions of the oral cavity, the first echelon spread is at
level I/II.

Depending on the literature one reads, the specificity and
sensitivity between MRI and CT are confusing. The authors
recommend that the radiologist choose the modality he has
the greatest confidence in reporting. Ultrasound scan as a
screening tool is useful in the outpatient setting.

Radiologic signs of nodal involvement are increases in
size of the lymph node, obliteration of the fatty hilum,
increased vascularity, an ill-defined outline, and intranodal
necrosis. Ten millimeters or more in an axial section are con-
sidered positive for nodal involvement in the neck. However,
false-positive or false-negative results of 15-20% are noted
in the literature [39, 40].

81.9 Distant Metastasis

Distant metastasis needs to be suspected in lungs and verte-
brae. Evaluation is done by CT alone or a PET-CT scan.

81.10 TNM Staging System

Cancer staging can be divided into a clinical stage and a
pathologic stage. In the TNM (Tumor, Node, and Metastasis)
system, clinical stage and pathologic stage are denoted by a
small “c” or “p” before the stage (e.g., cT3N1IMO or pT2NO).
This staging system is used for most forms of cancer.
Accurate staging is critical as treatment is often based on
clinical and radiologic stage.

Currently AJCC eighth Edition is used; this includes both
the depth of primary tumor invasion and extracapsular exten-
sion of lymph node metastases. The AJCC eighth Edition
OSCC staging system showed improved disease-free sur-
vival discrimination between overall stages and between T
categories, while AJCC seventh Edition did not [19].

81.10.1 AJCCEighth Edition Clinical Staging
System

T—Primary tumor.

Tx—Primary tumor cannot be assessed.

Tis—Carcinoma in situ.

T1—Tumor < 2 cm in greatest dimension, < 5 mm depth of
invasion (DOI not tumor thickness).

T2—Tumor < 2 cm with DOI > 5 mm or tumor > 2 cm and
<4 cm with DOI < 10 mm.

T3—Tumor > 2 cm and < 4 cm with DOI > 10 mm or tumor
>4 cm with DOI < 10 mm.

T4—Moderately advanced or very advanced local disease.
T4a—Moderately advanced local disease.

Lip: tumor invades through cortical bone or involves the
inferior alveolar nerve, floor of the mouth, or skin of the face
(i.e., chin or nose).

Oral cavity: tumor invades adjacent structures only (e.g.,
through cortical bone of the mandible or maxilla, or involves
the maxillary sinus or skin of the face). Note: Superficial ero-
sion of bone/tooth socket (alone) by a gingival primary is not
sufficient to classify a tumor as T4.

T4b—Very advanced local disease. Tumor invades masti-
cator space, pterygoid plates, or skull base and/or encases
internal carotid artery.

Regional lymph nodes (N) ENE—extranodal extension.

Nx—Regional lymph nodes cannot be assessed.

NO—No regional lymph node metastasis.

N1—Metastasis in a single ipsilateral lymph node, <
3 cm in greatest dimension and ENE (-).

N2—Metastasis in a single ipsilateral lymph node, >3 cm
but <6 cm in greatest dimension and ENE (—); or mets in
multiple ipsilateral lymph nodes, < 6 cm in greatest dimen-
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Table 81.1 AJCC prognostic staging groups according to the eighth
AJCC edition

Clinical group T N M
0 Tis NO MO
I Tl NO MO
II T2 NO MO
111 T3 NO MO
T1T2T3 N1 MO
IVA T4a NO MO
T1T2T3T4a N1, N2 MO
IVB T4b Any N MO
Any T N3 MO
IvC Any T Any N Ml

sion and ENE (—); or mets in bilateral or contralateral lymph
nodes, < 6 cm in greatest dimension and ENE (—).

N2a—Metastasis in single ipsilateral lymph node >3 cm
but <6 cm in greatest dimension and ENE (—).

N2b—Metastasis in multiple ipsilateral lymph nodes
<6 cm in greatest dimension and ENE (-).

N2c—Metastasis in bilateral or contralateral lymph nodes
<6 cm in greatest dimension and ENE (—).

N3—Metastasis in a lymph node >6 cm in greatest dimen-
sion and ENE (-) or metastasis in any lymph node(s) with
clinically overt ENE (+).

N3a—Metastasis in a lymph node >6 cm in greatest
dimension and ENE (-).

N3b—Metastasis in any lymph node(s) with clinically
overt ENE (+).

Distant metastasis (M).

MO—No distant metastasis (no pathologic MO; use clini-
cal M to complete stage group).

MI1—Distant metastasis.

AJCC prognostic stage groups are provided in Table 81.1.

81.11 Treatment Planning
for the Management of Head
and Neck Malignancy

81.11.1 Introduction

The management of head and neck cancer has undergone a
sea change since the 1980s. The most important change that
has been to the benefit of both patients and clinicians is the
emphasis on evidence-based practice, and this has led to the
development of the multidisciplinary team (MDT) or the
tumor board as it is also known as.

In the more recent past, a new thought process is the prac-
tice of realistic medicine. The emphasis is on a more person-
alized approach to patient care and changing our style to

shared decision-making. This is an approach that has been
rolled out across Scotland.

81.11.2 MAGIC: Making Good Decisions
in Collaboration

The key questions to be asked are:
1. Is this test, treatment, or procedure really needed?
2. What are the potential risks and benefits?
3. What are the potential side effects?
4. Are there alternative simpler, safer treatment options?
5. What would happen if one did nothing?

81.11.3 The Start of Treatment Planning

The beginning of planning treatment starts on the receipt of a
referral or patients’ attendance. Patients with a history of a neck
or salivary gland lump, non-healing ulcer of the oral cavity,
bleeding, pain refractory to analgesia, hoarseness, and dyspha-
gia are seen in the clinic within 2 weeks. Clinical examination
should include the examination of the tongue base, tonsils, lar-
ynx, and nasopharynx with flexible nasoendoscope.

Developing a one-stop clinic helps in avoiding delays,
and this has a significant impact on patients’ psychological
well-being. The one-stop clinic includes a biopsy on the
same day for visible lesions and an ultrasound-guided core
biopsy of neck lumps. The results of these preliminary inves-
tigations should be available in a week, setting up for a sec-
ond meeting.

81.11.4 The Second Meeting

The second meeting or breaking bad news is perhaps the
most important consultation in treatment planning. Patients
are invited to attend the clinic with members of their family.
Consultation is held in a quiet atmosphere in the presence of
a clinical nurse specialist. It is important to be factual and
honest. Unrealistic expectations should not be given. One
must also bear in mind the impact the diagnosis will have on
patients and their families. Empathy is very important. A
good rapport with the patient and their family is invaluable.

81.11.5 Staging Scans
The minimum staging scans for head and neck cancer include

a MRI and/or CT neck and CT chest. The rationale for stag-
ing is localization of the tumor and detection of regional and
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distant lymph node metastases. This has an importance in
both the extent of therapeutic intervention and the disease-
specific survival.

81.11.6 Localization of Primary Tumor

The localization of the primary tumor helps in the decision-
making regarding the resectability of the lesion with clear
margins. Tumor resection with a R1 margin is considered a
futile procedure, and at the best it is palliative and at its worst
just a “big biopsy.” Anatomical areas of interest in localiza-
tion are the skull base with particular interest to the carotid
canal, involvement of the infratemporal fossa, the extent into
the orbit, and in the case of tongue tumors proximity to the
tongue base and larynx. Involvement of any of the above
structure carries a very high risk of a positive or close mar-
gins resulting in increased risk of recurrence. Adjuvant treat-
ment would then be inevitable. Functional outcomes are
poorer.

MRI of the soft tissues is our preference for localization
of the tumor as it helps in planning anatomic resection by
determining the depth of infiltration. This can be in the form
of compartment resection—medial masticatory compart-
ment resection for retromolar, soft palate, and posterior
tongue tumors. Anatomical resections in tongue tumors uses
muscle planes to identify margins and vascularity of the
remainder tongue. The muscle groups most important to this
are the mylohyoid, styloglossus, and stylohyoid. With tumors
extending to the infratemporal fossa and skull base, a key
landmark is the styloid. Prestyloid resections are considered
straightforward, and a RO margin is to be expected. Tumors
in the poststyloid space carry the risk of a close margin.

Tumors involving the mandible and maxilla, in our prac-
tice, have a CT and MRI. The MRI helps in determination of
marrow signal change and gives an aid to planning resection
margins. The CT has a two fold advantage. CT helps localize
cortical breach and complements the MRI in planning resec-
tion. It has also the added advantage of obtaining 3D models
which helps in planning bone reconstruction with a free flap.

For malignancies of the salivary glands, our first line of
investigation remains an USS-guided core biopsy followed
by a full staging of the neck and chest with MRI and CT,
respectively. Tumors of the skull base and infratemporal
fossa have both MRI and CT for localization of the primary.

For patients with suspected recurrence, especially under a
free tissue flap transfer, the preferred modality is a
PET-CT. PET-CT allows for a functional evaluation of the
suspect area. In areas of previous surgery, the MRI has higher
false-positive rates due to loss of fat planes and the inability
to differentiate from scarification. A double-contrast CT scan
may give better definition of a recurrence; however both
specificity and sensitivity are low. The CT may give better

spatial resolution. However false-negative results are high in
glottic tumors and in mucosal disease with superficial spread
with CT.

The role of PET-CT in our practice is limited to neck
lumps with unknown primary, small malignancies and in
recurrent SCC. The major drawback for a PET-CT is poor
anatomical depiction. Anatomical resection is not possible
with a PET-CT alone. PET-CT adds little value in patients
who have had recent surgery, i.e., biopsy. This invariably
gives rise to a hot spot in inflamed tissue. However, it is more
sensitive than CT and MRI in detecting small malignancy. In
more than 30% of cases, the PET-CT picks up malignancy
not identified by other modalities, and the majority of these
are at the tongue base and supraglottic space.

Direct evaluation by examination under anesthesia and
pan endoscopy provides probably the most accurate assess-
ment for localization and planning surgery.

81.11.7 Evaluation of the Neck

There are numerous papers regarding the sensitivity and
specificity of different evaluation techniques—clinical
examination, duplex ultrasound scan, CT scan, MRI, and
PET. It is agreed by all that clinical examination of the neck
provides the least reliable results of all and an adjunct inves-
tigation is necessary. It is the opinion of the authors that both
CT and MRI give equally reliable results. The decision to
which modality suits an individual team the best is reliant on
the expertise of the head and neck radiologist in reporting the
scans. In our own clinical practice, we feel that the MRI scan
provides a good diagnostic value for staging the neck. In T1
tumors where there is a NO neck clinically and radiologi-
cally, the evidence for staging neck dissection is limited. In
cases where the MRI is equivocal, an USS with a FNAC (fine
needle aspiration cytology) may be indicated. The USS
would evaluate the lymph node for size criteria, presence of
necrosis, and the absence of normal hilum. Lymph nodes that
are rounded and greater than 1 cm in the neck are regarded to
be pathologic until proven otherwise.

The role of USS should not be easily dismissed with the
advent of cross-sectional imaging. The USS has many advan-
tages. The spatial resolution of a good USS is better than that
of a CT or MRI. Taking account of shape, contour, echo-
genicity, grouping, internal architecture, necrosis, and pat-
tern of Doppler vascularity enhances the accuracy of US for
nodal metastases to greater than 90%.

The USS is a cheap and quick modality that can be used.
There is no radiation exposure. Its use as a surveillance scans
cannot be surpassed in today’s economic constraints. The
one major drawback we have noted in our practice is that its
sensitivity and specificity are highly operator dependent. It
cannot detect retropharyngeal, retrotracheal, and mediastinal
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lymphadenopathy. In these instances a CT or MRI gives bet-
ter information.

PET-CT has a limited role in the staging of the neck.
PET-CT is a useful tool to look at post-chemoradiation treat-
ment response and to evaluate the neck following radiother-
apy with residual neck mass. In the head and neck,
misregistration of PET to CT can cause difficulty in report-
ing and increase false-positive results.

81.11.8 The Role of Sentinel Node Biopsy

The presence of metastatic disease to the neck is an impor-
tant prognostic factor for disease-free survival in head and
neck cancer. Recent papers by Anil D Cruz et al. have shown
that patients who had an elective neck dissection fared much
better than those on the watchful waiting strategy in both T1
and T2 tumors [29].

Sentinel node biopsy relies on the fact that metastases to
the regional lymph nodes follow a predictive pattern in most
cases. Migration of cancer cells is often to the first echelon
node. It is therefore predicted that if the first echelon node is
negative, the more distal node is unlikely to have cancer cell
migration. Validation studies involving elective neck dissec-
tion have shown that there is 95% detection rate in sentinel
nodes. The first echelon node in most oral cancers is at level
I or level II. In a well-lateralized tumor, the first echelon
node more often than not is on the ipsilateral side.

The indications for a sentinel node biopsy are:

1. T1/T2 tumors which are node negative on staging scans.

2. To assess the need for bilateral neck dissection in tumors
close to or just crossing the midline.

3. To clarify the need for contralateral neck dissection in
large tumors.

Proponents of SLN biopsy claim the following advan-
tages: reduces the morbidity of elective neck dissection,
more accurate staging of the neck, and better prediction
in those who have an unpredictable pattern of metastatic
disease, therefore guides decision-making, helps identify
skip metastases and micrometastases, and saves time and
expense.

It is the opinion of the authors that sentinel node biopsy is
a very good adjunct. Recent meta-analysis and systematic
reviews suggest that high sensitivity, negative predictive value,
and accuracy of SNB make this a valid diagnostic tool. NICE
(National Institute of Clinical Excellence) guidelines recom-
mend that a SLNB should be offered to all patients with T1
and T2 tumors with a node-negative neck. A word of caution,
however, for T1 and T2 tumors with a tumor thickness greater
than 5 mm, an elective neck dissection may still be indicated.

81.11.9 The Multidisciplinary Team

Following completion of all diagnostic requisites, the find-
ings are discussed at the weekly MDT or the tumor board
meeting. The MDT has a core group of clinicians and
healthcare professionals. The MDT comprises of maxil-
lofacial surgeons, ENT surgeons, oncologist, speech and
language therapist (SALT), dietician, clinical nurse spe-
cialist (CNS), head and neck radiologist, head and neck
pathologist, restorative dentist, and cancer audit officer to
collect data. We have two clinicians from each of the sub-
specialties at our MDT. The MDT should not be regarded
as a forum to advance individual pride or agenda. This is a
group that helps balance evidence base in the management
of patients and makes a realistic recommendation of treat-
ment strategy.

The responsibility of the MDT is to protect and facilitate
the patients’ pathway through cancer treatment. The first and
foremost recommendation made by the MDT is the treat-
ment intent—curative or palliative. This is followed by the
treatment strategy—surgery or radiotherapy + chemotherapy
(Refer Chap. 84 to read about Adjunctive therapy in oral
cancer).

At our MDT, the nature of surgery or the form of recon-
struction is rarely discussed. The certainty of achieving
tumor clearance and potential morbidity associated with
the treatment form the majority of the discussions. Speech
and language team assess the need for potential future
PEG (gastrostomy) or nasogastric feed. Where there is a
high index of suspicion that a PEG feed will be necessary,
this is done pre-treatment. Dieticians help in planning
feeding regimes both pre- and postoperatively. The restor-
ative dentist offers an opinion on unrestorable teeth that
need to be extracted at the time of surgery or prior to
chemoradiation to reduce the incidence of future
osteoradionecrosis.

81.11.10 Planning Reconstruction

The choice of reconstruction is numerous (Refer Chap. 82 to
read about principles of surgical management of oral cancer.
Chapter 85 deals with the access osteotomies to maxillofa-
cial region while Chaps. 86 and 88 deals with soft and hard
tissue reconstruction respectively). The preferred choice is
dependent on the following factors:

— Patient’s overall health to withstand long surgery.

— Associated postoperative functional deficit if no recon-
struction is carried out.

— Skill of the surgeons.

Socioeconomic factors.
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The best form of reconstruction is to try and substitute

like for like. A simple but effective way of looking at recon-
struction would be:

Flaps for lining the defect in T2 defects—radial forearm
free flap, anterolateral thigh perforator flap (ALT), medial
sural artery free flap, submental flap, nasolabial flaps.
Flaps that are required for increasing bulk or low vol-
ume—anterolateral thigh flap, pectoralis major flap.
Flaps for major resection which require high volume—
rectus flap, latissimus dorsi flap.

Flaps for lining the pharynx—radial forearm free flap,
ALT, pectoralis major flap.

Skull base defects that require a long pedicle—rectus
abdominis flap, ALT, or latissimus dorsi free flap.

Bone reconstruction—fibula free flap, DCIA (deep cir-
cumflex iliac artery) flap, scapula flap.

Composite defect—combination of the above or scapula
flap.

81.11.11 Conclusion

A good functional MDT that practices evidence-based medi-
cine with a realistic approach that is patient centered will be
an effective oncology team that will deliver high-quality care
for patients.
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