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Abstract Neoplasia of the head and the neck necessitates
intervention, surgical or otherwise, as the site and stage of
the pathology may dictate. The various therapeutic
modalities employed and prognosis has been reviewed.
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Introduction

Success in treatment of head and neck neoplasia depends
on the appropriate treatment of both the primary lesion and
the regional lymphatics. Therapeutic modality: surgery,
radiotherapy, chemotherapy or a combination is guided by
the site of primary lesion, the size of tumor (T stage), the
presence and number of nodal metastasis (N stage), the
spread of the tumor outside the lymph node capsule and
perineural invasion by the primary tumor, Marur and For-
atiere [1]. Moreover aim is to initiate treatment with min-
imal treatment induced distortion of anatomy and
physiology, which can adversely affect such basic and
inter-related functions such as chewing, swallowing and
speaking as well as the sense of sight, smell and hearing,
Marur and Foratiere [1].
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Review of Literature

Early-stage cancers (tumor stage as T1 or T2 with no nodal
involvement) are best treated with surgery or radiation
depending on the sub site and the expertise of the clinical
team.

Intermediate-stage tumors (infiltrative tumors, poor
prognosis T2 tumors or exophytic T3, NO-N1 tumors) may
benefit from a combined-modality approach. The locally
advanced tumors are the unfavorable infiltrative T3 or T4
primary tumors with N2 or N3 lymphadenopathy.

Patients with locally advanced tumors are best treated
with concurrent chemo radiation if the tumor is unre-
sectable, and if it is resectable but organ preservation is
desired, or if they are receiving postoperative adjuvant
radiation with concurrent cisplatin, as indicated, Posner [2].

In small transorally accessible cancers of the oral cavity,
pharynx and larynx, surgical excision can be achieved with
functional preservation of the involved organ with good
oncological results, Ambrosch [3].

Microsurgical treatment, which uses endoscopic laser or
robotic techniques and high resolution magnified optics,
has become technically feasible and is cost saving com-
pared to open surgical procedures or radiotherapy for early
stage laryngeal cancer with acceptable voice outcome,
Myers et al. [4].

Cervical lymph node disease is managed with neck
dissection or irradiation, Mendenhall et al. [5].

Neck dissection of three types —

1. Radical neck dissection
2. Modified radical neck dissection
3. Selective neck dissection
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Radical Neck Dissection

In aclassic radical neck dissection (RND), the superficial and
deep cervical fascia with its enclosed lymph nodes (levels I to
V) is removed in continuity with the sternocleidomastoid
muscle, the omohyoid muscle, the internal and external
jugular veins, the spinal accessory nerve, and the sub-
mandibular gland, Mendenhall et al. [5]; Watkinson [6].

Modified Radical Neck Dissection

Modified radical neck dissection is further of three types.

Type 1—XI cranial nerve is spared.

Type 2—XI cranial nerve and internal jugular nerve is
preserved.

Type 3 (functional)—XI cranial nerve, internal jugular
nerve and sternocleiomastoid muscle is preserved, Men-
denhall et al. [5]; Watkinson [6].

Selective Neck Dissection

Selective neck dissections are more limited in extent and
include the resection of selected lymph node levels. The
types include

1. Lateral—resections of lymph node level II-IV

2. Posterolateral—resections of lymph node level II-V

3. Anterior—resections of lymph node level VI

4. Supraomohyoid—resections of lymph node level I-I11

5. Extended supraomohyoid—resections of lymph node
level I-1V, Goefert [7] (Figs. 1, 2)

Radiotherapy

Mode of action—Radiation causes damage to DNA in both
normal and malignant cells. Malignant cells have a lower
repair capacity and a shorter cell cycle than normal cells. Thus
the chances of a dose of radiation killing a malignant cell are
greater than those of killing a normal cell, Bartlett [8].

A. Conventional Radiotherapy—In conventional radio-
therapy for head and neck cancer, the primary tumor
and involved lymph nodes are irradiated with 70 Gy,
delivered in single fractions of 1.8-2.0 Gy/d.

B. Fractionated Radiotherapy—Recently better loco
regional control has been obtained with altered

fractionation, which includes .
Hyper = fractionation—1.2 Gy  twice

81.6 Gy over the course of 7 weeks.

daily;
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* Lymph Node levels dissected
-V

» Also excised
Sternomastoid muscle
Internal jugular vein
Submandibular gland

 Accessory nerve is preserved

(a) Type 1

* Lymph Node levels dissected
-V

* Also excised
Sternomastoid vein
Submandibular gland

¢ Accessory nerve and internal
jugular vein are preserved

(c) Type 3

* Lymph Node levels dissected
-V

» Also excised
Submandibular gland

» Sternomastoid muscle,
internal jugular vein and
accessory nerve are
preserved

Fig. 1 Modified radical neck dissection [6]

2. Accelerated fractionation—1.6 Gy twice daily;
67.2 Gy over the course of 6 weeks.

3. Accelerated fractionation with a concomitant
boost—in addition to 1.6 Gy daily for 6 weeks;
add on 0.4 Gy daily as a boost for the last
12 days only; 72 Gy over the course of 6 weeks,
Bourhis et al. [9].

C. IMRT (Intensity-Modulated Radiotherapy)

A relatively new and advanced form of radiotherapy
delivery in three-dimensional conformal fashion is
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(a) Supraomohyoid

e

(b)Extended supraomohyoid (anterolateral)

* Lymph Node levels dissected
1-1IvV

* Also excised
Submandibular gland

(c)Lateral

* Lymph Node levels dissected
l-1v

Fig. 2 Selective neck dissection [6]

intensity-modulated radiotherapy, which allows delivery of
high doses of radiotherapy to clinical target organs while
preserving critical normal structures and more important
the salivary gland function, Eisbrusch et al. [10].

During radiotherapy shield is used to protect brain,
brainstem, spinal cord, optic chiasm, eye and anterior orbit,
Lincoln [11].

Chemotherapy

Mode of action—Chemotherapeutic drugs act on the
rapidly dividing cells during S phase of cell cycle of DNA
synthesis. Drug molecules bind covalently to DNA inter-
rupting its replication, Bartlett [8].

Chemotherapy is widely used for management of locally
advanced head and neck cancer, Cohen et al. [12]. The

* Lymph Node levels dissected
1111

* Also excised

Submandibular gland

(d) Posterolateral

* Lymph Node levels dissected

Level Il A

Level Il B (occipital triangle)
Level lil

Level IV

Level V

(e) Anterior or central

* Lymph Node levels dissected
Vi

* Includes nodes in the Perithyroid,
Delphian, Tracheo-oesophageal and
anteriosuperior mediastinum

concept of combined modality of treatment with intro-
duction of chemotherapy has come with goals of improved
local control, survival and reduction of distant metastases.
The ultimate goal is to improve therapeutic ratio, Fu [13].

Various classes of agents such as platinum compounds,
antimetabolites and taxanes have shown significant single-
agent activity against head and neck cancer. Taxane agents
include paclitaxel and docetaxel, Coleves [14].

New drugs like cisplatin, bleomycin, vinblastine, fluo-
rouracil (FU) introduced in the early 1980s and new
combinations, essentially cisplatin- fluorouracil with very
high response rates (20-70%) have led to a re-evaluation of
the role of chemotherapy in the treatment of advanced head
and neck squamous cell carcinoma, Stupp et al. [15].

The platinum compound cisplatin is regarded as a
standard agent in combination with the radiation or with
other agents. Carboplastin is well tolerated but less active
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than cisplatin as a component of combination regimens, De
Andres et al. [16]; Forastiere al [17], although the
radiosensiting properties of the two platinum agents could
be comparable, Jeremic et al. [18].

Taxane-based combinations are very active and have
been tested in the induction chemotherapy (chemotherapy
used for the initial treatment of a disease) of locally
advanced head and neck cancer, Agiris et al. [19]. More-
over, epidermal growth factor receptor (EFGR) inhibition
has emerged as a novel treatment strategy for head and
neck cancer and cetuximab is the first molecule targeted
agent that has been introduced into standard practice,
Karamouzis et al. [20].

Other ways of targeting epidermal growth factor receptor
and other dysregulated molecular pathways in head and neck
cancer, using monoclonal antibodies, single selective or
multi-selective tyrosine kinase inhibitors and nucleic acid-
directed approaches, are also being explored. The combi-
nation of epidermal growth factor receptor inhibitors with
other molecule targeted agents (for example, angiogenesis
inhibitors) has surfaced as a novel strategy, whereas the
combination of these novel agents with chemo-radiotherapy
is under investigation, Agiris et al. [21].

Chemotherapy can be given in three main sequences in
combination with definitive local treatment for solid
tumors —

(a) Neoadjuvant chemotherapy—initial chemotherapy is
designed to shrink the primary tumor, thereby
rendering local therapy (surgery or radiotherapy)
less destructive or more effective.

(b) Concomitant chemotherapy—chemotherapy given in
addition to primary treatment like radiotherapy.

(c) Adjuvant chemotherapy- chemotherapy is given after
surgery. It is used when there is little evidence of
cancer present, but there is risk of recurrence. It has
not been shown to be useful for advanced head and
neck squamous cell carcinoma. The lack of biologic
benefit in the adjuvant setting is perhaps more easily
accepted because there is no measurable tumor and
the long term tumor control must be the end point.

(d) Palliative chemotherapy—given without curative
intent, but simply to decrease tumor load and increase
life expectancy. For these regimens, a better toxicity
profile is generally expected, Rosenthal [22]. Alter-
nating delivery of two active, non cross resistant
treatments can increase the cure rate because of the
possibility of each treatment extinguishing the resid-
ual resistant cell clones, avoiding the development of
double resistant clones, Goldie and Coldman [23].

Recently, concomitant and alternating chemotherapy
and radiotherapy has become the focus of interest. The
goals of simultaneous administration of chemotherapy and
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radiotherapy are to enhance the radiotherapy effect and to
improve loco regional control rate along with eradication
of early micro metastasis, Stupp et al. [15].

Role of Antioxidants

Antioxidants levels are decreased significantly during cis-
platin- based chemotherapy. Vitamin C, vitamin E and
glutathione peroxidase (of which selenium is an essential
constituent) are the most important natural antioxidants,
which are synergistically able to interfere with the harmful
reactions initiated by free radicals. The oral supplementa-
tion of vitamin C, vitamin E and selenium aids in the
prevention of cisplatin-induced toxicity, Weijl [24].

Lycopene is an antioxidant and a major carotenoids.
Carotenoids are basically pigments that give yellow, red,
and orange vegetables and fruits, their colors. The body
uses some types of carotenoids (but not lycopene) to make
vitamin A, Lawenda [25].

Lycopenes help in the prevention and treatment of
cancers of the lung, mouth, stomach, skin, and especially,
prostate. It blocks the action of free radicals, activated
oxygen molecules that can damage cells. They are given as
adjuvant to chemotherapeutic drugs, Lawenda [25].

Role of Vaccines

The viral-encoded oncogenic proteins E6 and E7 represent
ideal targets for immunotherapy against HPV-associated
head and neck cancers. DNA vaccines have emerged as
attractive approaches for immunotherapy due to its sim-
plicity, safety, and ease of preparation. Intradermal
administration of DNA vaccine via gene gun represents an
efficient method to deliver DNA directly into dendritic
cells for priming antigen-specific T cells. Li-PADRE-E6
represents a novel DNA vaccine for the treatment of HPV-
associated head and neck cancer and other HPV-associated
malignancies, Wu et al. [26].

Role of Targetted Therapy

An anti-EGFR monoclonal antibody (mAb), IMC-C225,
binds competitively to the extracellular receptor site to
prevent binding by natural EGFR ligands (EGF and TGF-
alpha). This chimeric mAb has potent antitumour activity.
It causes inhibition of cell cycle progression, induction of
apoptosis, anti-angiogenesis and inhibition of metastasis,
and enhances the response to chemotherapy and radiation
therapy. IMC-C225 combined with chemotherapy or radi-
ation for head and neck squamous cell carcinoma give
excellent response rates in patients with recurrent or
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refractory disease. IMC-C225 has been well-tolerated, with
skin rashes and allergic reactions being the most clinically
important adverse events reported. Recommended dose is
400 mg/m? loading dose, followed by weekly infusions of
250 mg/m?, Herbst et al. [27].

Gefitinib and Erlotinib [28] are epidermal growth factor
receptor (EGFR) inhibitors, which interrupt signaling
through the epidermal growth factor receptor (EGFR) in
target cells. Therefore, it is only effective in cancers with
mutated and overactive EGFR. The dose is 250 mg once
daily, Takimoto [29].

Cetuximab (Erbitux) is indicated for the treatment of
patients with squamous cell carcinoma of the head and
neck in combination with platinum-based chemotherapy
for the Ist line treatment of recurrent and/or metastatic
disease and in combination with radiation therapy for
locally advanced disease, Weijl [24].

Therapeutic Modalities of Head and Neck
Neoplasia

Sinonasal Malignancy

Nasal cavity tumors are treated with surgery, irradiation or
both. Surgery is indicated for early lesions and combined
surgery and adjuvant irradiation for advanced lesions,
Mendenhall et al. [29].

Radiotherapy is administered in two fields—anterior and
lateral, with 406 MV X-rays. Dose—50-55 Gy in 20
fractions over 4 weeks or 60-65 Gy in 30-33 fractions
over 6-6.5 weeks. For lymphoma, dose is 40 Gy in 20
fractions over 4 weeks, Lund [30].

For nasopharyngeal carcinomas, radiotherapy is the
treatment of choice. Radiotherapy is given in two phases,
with 4-6 MV photons from a linear accelerator.

Phase I of dose of 40 Gy in 20 fractions over 4 weeks
Phase II of dose of 26 Gy in 13 fractions over 2.5 weeks,
Lincoln [11].

In case of recurrent nasopharyngeal tumor, intracavitary
or interstitial brachytherapy is given in dose of 60 Gy
(2 Gy/day), as it allow high radiation dose to be delivered
to tumor while sparing normal tissues which would be
irradiated beyond tolerance limits by external beam
treatment.

Salivary Gland Malignancy

Parotid gland

e Benign tumors—surgery.

e Low-grade malignant tumors—surgery (superficial
parotidectomy).

e High-grade  malignant  tumors—surgery
parotidectomy) with radiotherapy.

(total

Facial nerve is to be preserved in every case whenever
possible, but sacrificed in case of pre-operative paralyzed
facial nerve or in case there is intra-operative evidence of
infiltration of facial nerve, Hoille [31]; Jones [32].

Submandibular gland

e Benign tumors—surgery.

e Low-grade malignant tumors—surgery.

e High-grade malignant tumors—surgery
radiotherapy.

with

Radiotherapy—External beam therapy with 4-6 MV
X-rays, dose of 60-66 Gy in 33 fractions over 6-7 weeks,
Mendenhall et al. [29].

Otological Malignancy

Glomus tympanicum tumor

Class I—surgical removal by transcanal tympanotomy.

Class II to IV—surgical removal by transmastoid
approach.

Glomus jugulare tumor

Class I to IV—surgical removal by means of lateral
skull base surgery.

Radiotherapy—indicated for inoperable tumors, residual
tumors, recurrence after surgery or older patients (unfit for
surgery), Jackson et al. [33].

Oral Cavity Malignancy

e Early lesion (T1 or T2)—partial glossectomy with pri-
mary closure or a skin graft.

e Advanced lesions (T2 or T3)—partial glossectomy,
neck dissection and postoperative radiotherapy.

e Advanced lesions (T4)—combined treatment surgery
and radiation.

Radiotherapy—external beam therapy followed by inter-
stitial or intraoral cone therapy. Megavoltage photons from
a linear accelerator. Dose—55 Gy in 20 daily fractions
over 4 weeks, Galen [34].

Hypopharyngeal Malignancy
Posterior pharyngeal wall tumor—radiotherapy or surgery
or both.

Lateral pharyngeal wall tumor—radiotherapy.
Pyriform sinus tumor —
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e TI or low volume T2 lesions—irradiation or partial
laryngopharyngec-tomy.

e High volume T2 or T3 lesions—radiotherapy with
concomitant chemotherapy.

e Advanced T4 lesions—palliative therapy.

Radiotherapy—Given in two phases with 4-6 MV
X-rays.

e Phase I of dose of 40 Gy in 20 daily fractions over
4 weeks.

e Phase II of 26 Gy in 13 fractions over 2.5 weeks,
Maran [35].

Fig. 3 Local control rate of
sinonasal malignancies [39]

50% 7
45% A
40% A
35% A
30% A
25% A
20% A
15% A
10% A
5% A

Laryngeal Malignancy

Supraglottis malignancy

Supraglottic T1, T2 and low volume (6 cc or less) T3
lesions—irradiation or supraglottic laryngectomy or
combination.

Supraglottic high volume (> 6 cm) T3 or T4 lesions—
irradiation and concomitant chemotherapy or total
laryngectomy =+ radiotherapy.

Glottic malignancy

Vocal cord Carcinoma in situ lesion—stripping of cord.

0%
50% at 5 years

Fig. 4 5 Years survival rate of 90% A
nasopharyngeal malignancies

[40] 80% A
70% A
60% A
50% A
40% A
30% A
20% A

10% A

31% at 10 years 21% at 15 years

0%

. | . I . I ' Pz

Stage | - 80-90%
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Fig. 5 10 Years survival rate of
salivary gland malignancies
[32]

60% -

50% -

40% -
30% -
20% -
10% -
0% - : , .

SCC- 49% Adenoid cystic Undifferentiated
ca-57% -7%
Fig. 6 5 years survival rate of 100% -
oral cavity malignancies [41]
90% -
80% -
70% -
60% -
50% - H0-3mm - 86%
40% W 4-7mm - 58%
6 -
30% >7mm - 52%
-
20% -
10% -
O% T T T T T 1
0-3mm - 4-7mm - >7mm - 52%
86% 58%

Early vocal cord lesion (T1 or T2)—radiotherapy or
transoral laser excision or open partial laryngectomy.
Advanced vocal cord lesion (T3 or T4)—low volume
cancer treated with irradiation and concomitant
chemotherapy.

High volume cancer treated with total laryngectomy,
neck dissection and postoperative radiotherapy.

Subglottic malignancy
Subglottic early lesions—treated by radiotherapy and

advanced lesions by total laryngectomy and postoperative
radiation therapy.

Radiotherapy—With 4-6 MV X-rays from a linear

accelerator, dose—66 Gy in 33 fractions over 6.5 weeks,
Gay [36].

Limit of irradiation:

Supraglottis—from the level of C, down to the cricoid
cartilage and anteriorly from skin to anterior margin of
vertebral bodies.

Glottis—from thyroid cartilage to cricoids cartilage.
Sub glottis—from the thyroid notch to manubriosternal
joint.

Thyroid Malignancy

Benign tumors—surgery.
Malignant tumors—surgery =+ radioiodine
therapy =+ radiotherapy.
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Radioiodine therapy—the isotope of iodine used for ther-
apy is '*'I, given as a drink or capsule of sodium iodide.
Dose—3 GBq for ablation of a small thyroid remnant or

5.5 GBq for treatment of tumor.
Radiotherapy—given in two phases.

e Phase [—dose of 40 Gy in 20 fractions over 4 weeks.
e Phase II—dose of 20-26 Gy in 10-13 fractions over

2-2.6 weeks, Howards [37].

Fig. 7 5 years local control 100%

rates for hypopharyngeal

malignancies [43] 90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Fig. 8 5 years survival rates for 70%
pyriform sinus tumors [44]
60%
50%
40%
30%
20%

10%

0%

@ Springer

\

Prognosis of Head and Neck Neoplasia
Sinonasal Malignancy

The overall prognosis of sinonasal malignancy is directly
related to the degree of local control, Dulguerov [38].
Absolute local control rates for all sinonasal malignancies
are: Katz [39].

1. 50% at S years
2. 31% at 10 years
3. 21% at 15 years

T1 stage - 93%

|

T2 stage - 87% T3 stage-61% T4 stage - 50%

T1 stage - 57%

T2 stage - 61% T3 stage-41% T4 stage-29%
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Fig. 9 5 years survival rates for

laryngeal malignancies [45]

Fig. 10 5 years survival rates
for supraglottic malignancies,
after surgery [45]

Nasopharyngeal Malignancy

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

1]
1

Supraglottic- Glottic-81%  Subglottic -
51% 77%

T1stage - 84% T2 stage-83% T3 stage-73% T4 stage -44%

Salivary Gland Malignancy

The average 5 years survival achieved by conventional 1. Squamous cell carcinoma has a 10-year survival rate
radiotherapy alone is excellent for early disease: Lee [40]. of 49%.

IS

Stage 1—80-90%
Stage 2—70-80%
Stage 3—40-60%
Stage 4a—b—20-40%

Stage 4c—the median survival is only 6 months

(Figs. 3, 4)

2. Adenoid cystic carcinoma has a 57% survival at
10 years falling to 35% survival at 20 years.

3. The 10-year survival for undifferentiated cancer is
only 7%.

4. Adenocarcinoma has a particularly poor survival of
11% at 5 years and there were no survival at 10 years,
Jones [32].
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Fig. 11 5 years survival rates 120% -
for supraglottic malignancies,
after radiotherapy [46]

100% -

80% -
60% -
40% -
20% -
0% - . . . .

T1 stage - 100% T2 stage-86% T3 stage-62% T4 stage -62%

Fig. 12 Survival rate for glottic 90% -

cancer [47]
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% - T T T T

stage T1 stage T2 stage T3 stage T4

Oral Cavity Malignancy Hypopharyngeal Malignancy

The survival rate of tongue cancer is related to tumor  Posterior and lateral pharyngeal wall tumors have 5-years
thickness. If the tumor is greater than 3 cm in diameter, local control rates after irradiation: Hull et al. [43].

ther§ 1s1 m(;st-hkély delep 111\1/[V215101[14(1)§ E}lze tonSgu; The five 1. Tl stage—93%

survival rate is, Gonzales-Moles igs. 5, 6). 2. T2 stage—87%

1. 0-3 mm thickness—86% 3. T3 stage—61%
2. 4-7 mm thickness—58% 4. T4 stage—50%

3. >7 mm thickness—52% . . .
Pyriform sinus tumors have 5 year survival rates:

Amdur et al. [44] (Figs. 7, 8).

Otological Malignancy 1. Tl stage—S7%
. — (%

2. T2 stage—61%

For temporal bone operable tumors, local control rate is 3. T3 stage—41%

89%, Woods et al. [42].
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Fig. 13 Survival rate for
thyroid cancer

100% -

90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% - T

Intratyhroid

4. T4 stage—29%

Laryngeal Malignancy

The 5 year survival for laryngeal malignancy, Shah [45]:

1. Supraglottic—51%
2. Glottic—81%
3. Subglottic—77%

Squamous cell carcinoma supraglottic cancer has 5 year
survival rates after surgery, Shah [45] (Figs. 9, 10):

1. TI stage—84%
2. T2 stage—83%
3. T3 stage—73%
4. T4 stage—44%

Squamous cell carcinoma supraglottic cancer has 5 year
local control rates after definitive radiotherapy is: Hiner-
man et al. [46].

1. TI stage—100%
2. T2 stage—86%
3. T3 and T4 stage—62% each.

Survival rate for glottic cancer, Mendenhall et al. [47]
(Figs. 11, 12).

T1 stage—85%
T2 stage—80%
T3 stage—77%
T4 stage—70%

=

Extrathyroid Follicular

Thyroid Malignancy

The 10 year survival for: Ramsden et al. [48].

1. Intrathyroid papillary carcinoma > 90%

2. Extra thyroid papillary carcinoma falls to 60%

3. Follicular carcinoma—380%

4. Medullary and anaplastic carcinoma has further worse
prognosis (Fig. 13).

Conclusion

Early diagnosis and appropriate therapy in head and neck
neoplastic lesions with a regular meticulous follow up has
the best surgical outcome.
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