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INTRODUCTION 
 

 

Any uncontrolled growth of cells that cause the adjacent tissue impairment and can invade is 

known as cancer. Oral cancer ensues with a small, unfamiliar, unexplained growth or sore in 

the subsites of oral cavity that include lips, cheeks, tongue, hard and soft palate, the floor of 

the mouth. In India there is a rapid increase in oral malignancy can be seen. Oral malignancy 

is altogether higher in south compared with the west, and is about 70% of all cases reported in 

India. The five-year survival rate is only 20 %.1 

Oral cavity cancers are the sixth most common in worldwide. It accounts up to 30% of cancers 

in India with the male female ratio is 2:1.2 

Oral squamous cell carcinoma (OSCC) contributes for example 84- 97% of oral cancers. The 

premalignant lesions are leukoplakia, erythroplakia, fibrosis, candidal leukoplakia, lichen 

planus and congenital dyskeratosis are indicators of the preclinical phase of oral cavity cancers. 

Betel-quid chewing, spicy foods, pan masala products, sharp tooth excessive alcohol 

consumption, smokeless tobacco, nutrient-deficient diet, poor oral hygiene, and sustained viral 

infections, i.e., human papillomavirus (HPV) are some of the risk factors that causes oral cavity 

malignancies. Periodontal problems have a high-risk incidence of among the Indian population, 

where oral malignancy is mainly occurs due to the habit of pan chewing. Tobacco utilization 

(in any form) is a prime reason for malignant growth, noticeably in developing countries. Aside 

from tobacco, pan chewing, spicy food, sharp tooth, areca nut, lime, catechu, cinnamon, and 

so on, leading to oral cancer, particularly in the north-eastern parts of India. 
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The chronic use pan chewing causes continues exposure of oral mucosa along with abrasion of 

epithelium linings. Smokeless tobacco consumed both nasally and orally, showed an 

association between oral cavity cancers and potentially malignant oral disorders. Various 

techniques are used routinely to detect oral cancer such as biopsy, staining, physical and 

histopathological examination, spectroscopic and radiological techniques, etc. To check further 

physical, psychological, and financial losses to the patient diagnosis of cancer in the early stage 

is very important. Survival rate can be increased up to 90% when there is early diagnosis, 

timely and proper treatment. There are numerous novel techniques are developed that have 

merits as compared to the currently practiced conventional diagnostic methodologies.1 

 

Status of oral cancer in India 

 

 

 
Figure 1
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Among women in India, it remains the fourth most common cancer. India alone has more than 

one‐third of the global oral cavity cancer burden (Cancer Today, 2018).3 

Management of oral squamous cell malignancies remain essentially surgically driven. 

The major determining factor regarding management is the clinical extent or stage of the 

disease on presentation, with treatment generally consisting of broad local elimination to more 

"radical" elimination. Radiation therapy or a combination of both radiation therapy and 

surgery, depending upon clinical stage, are usually employed as management modalities. While 

chemotherapeutic options usually used in the case that such as large primary lesions, which are 

used adjunctively or palliatively in cases of very large or unresectable lesions. Such therapies, 

however, have not been able to extend prognosis or reduce mortality figures. Intra-arterial 

chemotherapeutic techniques may be useful in cases of advanced primary lesions where 

palliation is desired, with further clinical trials underway in order to determine efficacy.4 

Another important prognostic factor of oral cavity malignancy is the status of cervical lymph 

nodes. The cure rates will drop in to nearly half if the regional lymph nodes are involved. Thus, 

radical neck dissection places a main role in surgical management of cervical lymph node 

metastasis.5 

The evolution of radical neck dissection first described by Crile in 1906 has 

continued as standard method of treating cervical node metastasis in patient with oral cavity 

malignancy. It is accomplished by a radical removal of all cervical lymphatic contents are at 

risk for metastasis and removal of sternocleidomastoid muscle, internal jugular vein, spinal-
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accessory nerve and submandibular gland. The marked morbidity and functional disability 

demanded the modification of procedure especially preservation of spinal accessory nerve. 

Better understanding of lymph node drainage pattern of neck and indications for adjuvant 

postoperative radiation therapy changed the trend away from routine use of radical neck 

dissection.6 
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AIM AND OBJECTIVES 

 

1. To study various management modalities of oral cancer in our hospital. 

2. Comparison of different modalities of treatment in management of oral cancers. 

3. Identify the risk factors associated with oral cancers. 
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REVIEW OF LITERATURE 
 

 

Embryology of oral cavity 

 
The head and neck are derived from lateral plate and paraxial mesoderm, ectodermal placodes 

and neural crest cells. The lateral cartilages and connective tissue of the lateral region of the 

head and neck formed by lateral plate mesoderm. The neural crest cells originate from 

neuroectoderm and migrate rostrally into the facial region forming the tissue structures and 

skeletal structures of face and ventrally into the branchial arches. The neurons of fifth, seventh, 

ninth, and tenth cranial sensory ganglia formed by ectodermal placodes and the neural crest 

cells. The head and neck development are marked by the formation of the 

branchial/oropharyngeal arches. These appear in the fourth and fifth weeks of embryologic 

development. The branchial arches are separated by branchial clefts. Pharyngeal pouches, form 

together with the development of branchial arches and branchial clefts. 7 

 

 

 
Figure 2 
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Development of tongue 

 
The tongue develops in the form of two lateral lingual swellings and one medial swelling in 4th 

week of embryological age - the tuberculum impar. These swellings arise from the 2nd 

pharyngeal arch. The hypobranchial eminence is a second median swelling, formed from the 

mesoderm of the 2nd, 3rd, and fourth arches. From the posterior portion of the fourth branchial 

arch a third median swelling is formed. The arrival of the third median swelling marks the 

development of the epiglottis. The lateral lingual swellings enlarge until they outgrow the 

medial tuberculum impar and fuse to form the anterior two-thirds of the tongue. The V- 

shaped terminal sulcus separates the body of the tongue from the posterior third. 

 

 

 

Figure 3 

 
The muscles of the tongue are originating from occipital somite. Therefore, tongue 

musculature is supplied by the hypoglossal nerve. The mandibular branch of trigeminal nerve 

gives sensory innervation to the body of the tongue because the mucosa of the body is derived 

from 1st branchial arch. 
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Development of primary and secondary palate 

 

The medial nasal prominences fuse with medial growth of the 2 maxillary prominences at a 

deeper level to form the intermaxillary segment. This segment is composed of the upper jaw 

component (carries 4 incisor teeth), the labial component (forms the philtrum of the upper lip), 

and the palatal component (form the triangular primary plate). 

The palatine shelves form as outgrowths from the maxillary prominences at 6th week of 

embryological development and are directed downward on both side of the tongue. The palatine 

shelves attain a horizontal position at 7th week above the tongue and fuse to form the secondary 

palate. The midline of the fused palatine shelves appears the incisive foramen. Anteriorly both 

the secondary palate and the triangular primary palate fuse (figure 4). At the same time, the 

nasal septum grows down and joins with the upper aspect of the newly formed palate.7 

 

 
Figure 4 

 

 

 
 

The surgical anatomy of the oral cavity 
 

The oral cavity starts from the mucocutaneous junction called as the vermilion border of lip, 

posteriorly extends to the junction of soft and hard palate superiorly; 

Laterally to the anterior tonsillar pillars: inferiorly to the junction of anterior two-thirds and 

posterior one-third of tongue where the circumvallate papillae are located. The oral cavity is 
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lined by keratinized stratified squamous epithelium.8 The space between lips and cheek with 

teeth and gingivae is called vestibule of mouth. The oral cavity proper is the space contained 

by the teeth and gums. The roof is formed by the hard palate and floor by the mylohyoid muscle. 

 

 

 

 

 

 
 

 
Figure 5 
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Oral cavity is divided in to 7 subsites 

1.lips 

2.alveolar ridges- upper and lower 

3.oral tongue- anterior two-thirds 

4.buccal mucosa- lines the inner aspect of lips and cheek including bucco alveolar gutters 

5.hard palate 

6. floor of mouth 

 
7. retromolar trigone-behind the last molar tooth overlying ascending ramus of mandible 

 
Lips and cheek 

 

Lips and cheek are made up of fat and facial muscle. The oral cavity is surrounded by the lips. 

 
Lips are fleshy folds externally lined by skin and internally by mucous membrane. Lips are 

consisting of 

 skin 

 

 muscle orbicularis oris 

 

 submucosa with mucous labial glands and blood vessels 

 

 mucous membrane. 

 
Boundaries of lip; 

Laterally: nasolabial fold 

Superiorly: nose 

Inferiorly: chin 
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The subunits of lip are: 

 
1. Tubercle 

 

2. Vermilion 

 

3. Vermilion border 

 

4. Cupid’s bow 

 

5. Philtrum. 

 

6. Philtral columns. 

 

7. Cutaneous upper lip. 

 

8. Cutaneous lower lip. 

 

9. Labiomental sulcus. 

 
10. Chin. 

 
 

 

Figure 6 

 

Cheeks are fleshy flaps, made up of 

 
* Skin 

 
*Superficial fascia containing some facial muscles, parotid ducts, mucous glands, nerves and 

vessels 
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*The buccinator covered with buccopharyngeal fascia which is pierced by parotid duct 

*Submucosa containing mucous buccal glands and 

*Mucosa 

To the inner aspect of cheek, opposite to the crown of upper 2nd molar tooth there is opening 

of parotid duct. The entire vestibule is lined by mucous membrane. 

The buccal mucosa is extending anteriorly from oral commissure to retromolar trigon 

posteriorly. An arbitrary line drawn from maxillary tuberosity to mandibular third molar’s 

distobuccal aspect denotes the junction between buccal mucosa and retromolar trigon. 

mandibular and maxillary gingivo-buccal sulci forms the inferior and superior limits 

respectively.9 

Boundaries and contents of buccal space 

 
Medial wall: - buccinator muscle and overlying fascia. Medial wall extends from zygomatic 

arch superiorly and mandible inferiorly 

Lateral wall: - skin, superficial fascia and deep portion by muscles of facial expression 

(zygomaticus major, risorius, quadratus labra superioris) and their fascia 

Anterior boarder: - orbicularis oris muscle 

 
Posterior boarder: - anterior boarder of masseter muscle 

Contents of buccal space medial to lateral 

1.Stensen’s duct 

2.Facial artery and vein 

3.Lymphatic channel 

4. Branches of the facial nerve.10 



13  

 

 

 

 

 
 

Figure 7 
 

Gingivae 
 

Gums are the soft tissue envelop of upper and lower alveolar processes which surround the 

neck of teeth. They consist of dense fibrous tissue under cover of stratified keratinized 

epithelium. 

 

 
Figure 8 
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Retromolar trigon 
 

It is a triangular area of mucosa overlying the ascending ramus of the mandible. 

Base: In the region of mandibular third molar 

Apex: adjacent to maxillary tuberosity 

Laterally: buccal mucosa 

Medially: anterior tonsillar pillar 

 
Sensory supply: buccal branch of mandibular division of fifth nerve 

 
 

 
Figure 9 

 
Hard palate and maxillary alveolus 

 

Maxillary alveolus and hard palate belong to the maxilla. The bony alveolar process supports 

the maxillary teeth lined by mucoperiosteum and stratified squamous epithelium. Maxillary 

alveolus fuses medially with hard palate and laterally to buccal mucosa. 

Palatine process of maxillae forms the anterior two-thirds of hard palate and posterior one third 

by horizontal plates of palatine bones. Minor salivary glands are located in the submucosa of 
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the hard palate. Thirty-three percentages of palatal tumors are derived from the epithelium of 

salivary glands. At the posterior most edge of palatine bone, hard palate fuses with soft palate. 

Sensory supply of maxillary mucosa: branches from maxillary division of fifth nerve 

Anterior hard palate nerve supply: nasopalatine nerve 

Posterior palate: paired greater palatine nerves 

 
Mandibular alveolus 

 

Mandibular alveolus the intra oral part of mandible. The bony mandibular alveolar process is 

covered by mucoperiosteum and which supports the mandibular dentition. It medially joins 

with floor of mouth and laterally to buccal mucosa at gingival sulcus. It extends posteriorly 

and merges with retromolar trigon of same side. 

Sensory supply: trigeminal nerve by its mandibular division 

 
Mandibular alveolar carcinoma is triple times common compared with maxillary alveolar 

carcinoma 

Tongue 
 

The freely mobile anterior two-thirds of tongue is called the oral tongue. The circumvallate 

papillae demarcating it from posterior one third. The sub divisions are; 

Tip 

Dorsum 

Lateral borders 

Ventral surface 

Figure 10 
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The floor of mouth communicates with the lateral and ventral borders, both the borders being 

supplied by non-keratinized stratified squamous epithelium. 

The tip and dorsum are lined by a thick keratinized stratified squamous epithelium with 

specialized gustatory mucosa. Just below the mucosa the intrinsic muscles with the four paired 

extrinsic muscles; 

Genioglossus 

Hyoglossus 

Styloglossus 

Palatoglossus Figure 11 

 
Motor supply: hypoglossal nerve except palatoglossus which is supplied by vagus nerve 

Sensory supply: lingual nerve branch of mandibular division of fifth nerve 

Taste sensation: facial nerve fibers which run with lingual nerve then passes to chorda tympani 

nerve 

Tongue is mainly made up of genioglossus muscle along with some fibers of longitudinal and 

transverse intrinsic muscles. There are two sets of intrinsic and extrinsic muscles. The inferior 

surface of tongue attached to the mandible by a mucous membrane reflection over the floor of 

mouth connecting the lingual surface of gingivae. Tongue is having circumvallate, filiform and 

fungiform papillae. 
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Roles of tongue: - 

Mastication 

Deglutition 

Speech 

Taste 

Floor of mouth 
 

The floor of mouth is lined by mucous membrane. 

Boundaries: - 

Anteriorly: attached mucoperiosteum of the mandibular alveolus 

Laterally: attached mucoperiosteum of the mandibular alveolus 

Posteriorly: anterior tonsillar pillars 

Medially: fuses with ventral and lateral aspects of tongue 

 
It is lined by stratified squamous non keratinized epithelium with less dense submucosa. The 

structures underlying the mucosa are: 

 Sublingual glands 

 

 Submandibular ducts 

 

 Minor salivary glands 

 

 Lingual nerve 

 

 Hypoglossal nerves 

 

 Genioglossus muscle 
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Above structures are bounded laterally by mylohyoid muscle and medially by hyoglossus 

muscle. 

Ducts of submandibular glands enter anteriorly both sides of lingual frenum 

Sensory supply: lingual branch of mandibular division of fifth nerve.9 

Lymphatics of oral cavity 

Mainly oral cavity drains to submental, submandibular and also to upper deep cervical lymph 

nodes. Lip, alveolus (anterior part), floor of mouth and anterior third of tongue drains to the 

submental group. Middle third of the tongue and rest of the oral cavity drains mainly to upper 

deep cervical and submental groups. Except the tip of tongue, remaining parts of anterior two 

thirds of tongue drains through the floor of mouth to the same side submandibular nodes. But 

in the midline, there occurs some overlap. The lymphatics of tongue finally drains into the 

jugulo omohyoid nodes. The midline malignancies tense to metastasize in both sides.11 

 

 
Figure 12 
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Level 1: Contains submental and submandibular triangles mounted by posterior belly of 

digastric muscles, the hyoid bone inferiorly and the body of mandible superiorly. 

Level 2: Contains the upper jugular lymph nodes and extends from the level of hyoid bone 

inferiorly to the skull base superiorly. 

Level 3: Contains the middle jugular lymph nodes from the hyoid bone superiorly to the crico- 

thyroid membrane inferiorly. 

Level4: Contains the lower jugular lymph nodes from the cricothyroid membrane superiorly to 

the clavicle inferiorly. 

Level5: Contains the posterior triangle lymph nodes mounted by the anterior border of 

trapezius posteriorly, the posterior border of the sternocleidomastoid muscle anteriorly and the 

clavicle inferiorly. 

Level 6: Contains the anterior compartment lymph nodes from the hyoid bone superiorly to the 

suprasternal notch inferiorly. On each side the medial border of the carotid sheath forms the 

lateral border. 

Level 7: Contains the lymph nodes inferior to the suprasternal notch in the upper mediastinum.9 

 
Oral cavity - blood supply 

 

Oral cavity gets it blood supply from the external carotid artery by its three branches. The cheek 

is supplied by facial artery. Tongue is supplied by the lingual artery. Palate is supplied by 

greater palatine artery which is a branch of maxillary artery through the greater palatine 

foramen.8 
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Oral cavity – nerve supply 
 

Mucous membrane of the cheek gets its sensory supply above by maxillary division of the 

trigeminal nerve and mandibular division supplies below. The mucous membrane of the tongue 

on its anterior two third gets its common sensation via trigeminal component of lingual nerve. 

But its taste sensation is mediated by the chorda tympani component. All muscles of tongue 

except palatoglossus are innervated by hypoglossal nerve. Pharyngeal branch of vagus nerve 

innervates palatoglossus.8 

Anatomy and Physiology of the Oral Mucosa 
 

The oral mucosa is divided into three layers outer to inner 

 

 Stratified squamous epithelium 

 

 Basement membrane 

 

 Connective tissue composed of the lamina propria 

 

 Submucosa. 

 

The buccal mucosa is permeable 4–4000 times greater than the skin epidermis and less than 

that of the intestinal mucosa. The order of permeability is sublingual > buccal > palatal. This 

is because the sublingual tissue nonkeratinized being relatively thin while palatal tissue is 

keratinized. 

Epithelium 

 

The buccal epithelium, made up of nearly 40–50 layers of stratified squamous epithelial cells. 

The mitotically active layer is the basal layer and produces epithelial cells, which migrate- 
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through intermediate layers. As the cells migration progresses to the surface, they increase in 

size and become flattened. Protein content is elevated and cytoplasmic organelles disappear. 

Cells are then shed. In 5-6 days, epithelial turnover occurs. Composition of the epithelium in 

the gingiva and hard palate (areas subject to stress) are keratinized, and rest are nonkeratinized. 

Hence, the thickness varies from 500 to 800 μm. Tonofilaments are large molecular weight 

(40–70 kDa) proteins are the important biochemical feature of the buccal epithelium. A matrix 

rich in carbohydrate–protein complexes surround the epithelial cells as a lubrication. The 

buccal epithelium is characterized by presence of gap junctions. 12 

 

 

 

Figure 13: Histology of oral mucosa 
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Physiological functions of oral cavity 

 

1.Mastication 

 
Dentition serves to masticate the food and helps it for digestion. It is a combined activity and 

integration of the component part as a single unit. 

2.Speech 

 
Along with pharynx resonation of speech is carried out. 

3.Taste 

This function is accomplished by the presence of gustatory epithelium. 

 
4. Absorption 

 
Since the mucous membrane of the oral cavity is non-keratinized it is more permeable and 

absorption through mucous membrane is very fast compared to skin. Thus, it is used for topical 

administration of drugs for systemic action particularly floor of mouth. 

5. Respiration 

 
Oral cavity, is the secondary external opening for the respiratory tract. Most normal 

breathing takes place through the nasal cavity, but the oral cavity can be used to supplement or 

replace the nasal cavity's functions when needed. 

6. Oral stage of deglutition 

 

 Chewed food is softened by saliva and rolled into a bolus. 

 Bolus is pressed against the hard palate as a result of contraction of the 

front part of the tongue. 
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 Swallowing commences by closure of the mouth and contraction of 

mylohyoid muscle. 

7. Role of Saliva 

 
Saliva is a dilute aqueous fluid that contains both inorganic and organic components. Three 

major salivary glands namely parotid, submandibular and sublingual salivary glands are the 

main source of secretion saliva. Apart from major glands, minor salivary glands also secrete 

saliva and are widely distributed in the oral cavity. Saliva pH ranges from 6.2 to 7.6.13 

Etiology 

 

 Betel nut chewing 

 
The polyphenol content in the betel (areca nut) causes precipitation of the mucins totally which 

deteriorates the defense offered by the oral mucosal epithelium. Salivary mucins is significantly 

reduced for a regular betel chewer.14,15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 14 
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 Tobacco 

 
There is clear-cut evidence of development of oral cavity cancer in proportion to duration and 

intensity of exposure to tobacco.3,4Smokeless tobacco use have been shown strong 

association with precancerous condition leading to oral cancers among urban Indian women 3 

 Smoking 

 
There is a six times higher risk of developing malignancy in smokers compared to non-smokers 

which again depend upon the duration and pack year of smoking.16 

 Nutrition and diet 

 
Dietary intake of fruits, vegetables, carotenoids have shown protective effect for oral 

malignancy. There is an increased risk association with Plummer-Vinson syndrome. 

 Genetical factors 

 
Smoking and drinking has been correlated with p53 gene which is overexpressed in the cancer 

of oral cavity. Hence, p53 can be used as a potential tumor marker in the field of cancer 

treatment.4 

 Infection 

 
Human papilloma virus is found to be a possible causative factor especially HPV 16 and 18 are 

found to be in 15 to 20 percent of malignancies in oral cavity.17 

 Dental status 

 
The use of removable and fixed dentures, sharp edges have shown a decrease in the matrix 

metalloproteinases and it can be associated with squamous cell carcinoma of the oral mucosa.18 



25  

Premalignant lesions of oral cavity 
 

1. Leukoplakia: WHO definition any white patch or plaque that cannot be characterized 

clinically or pathologically as any other disease. It is a definitive and most common risk of 

malignant changes in oral cavity.3 

 

Figure 15 

 
2. Erthroplakia: by definition any lesion of the oral mucosa which presents as bright red 

velvety plaques that cannot be characterized clinically or pathologically as any other 

recognizable condition. This also carries a definitive risk. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16 
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3. Chronic hyperplastic candidiasis: Dense plaques of keratin is seen in this condition. 

 
various immunodeficiencies cause the growth of candida albicans which in turn invade the 

epithelium and have definitive risk of developing malignancy in oral cavity. 

 

Figure 17 

 
4. Oral submucous fibrosis: It is progressive in nature in which formation of fibrous bands 

under the oral mucosa. 

Figure 18 
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5. Syphilitic glossitis: It involves the interstitium causing end arteritis ending in sloughing of 

overlying mucosa. 

Figure 19 

 
6. Plummer-Vinson syndrome: Epithelial atrophy seen in sideropenic dysphagia makes it 

vulnerable to carcinogens.17 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20 
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7. Oral lichen planus 
 

Figure 21 

 

 

 
 

8. Discoid lupus erythematosus 

Figure 22 
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9. Dyskeratosis congenita 
 
 

Figure 23 

 

 

 
 

Macroscopic appearance of oral cavity malignancies 

 
1.Proliferative type 

 
Otherwise known as exophytic type. It is not a common type. Associated with good 

prognosis.in advanced stages there will be deep infiltration along with fleshy proliferative 

superficial involvement. 

2 Ulcerative types 

 
In this type edges are heaped up which bleeds on touch. The surrounding structures are easily 

involved by infiltration. Hard in nature with a high histological grade. 
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3.Superficial plaque type 

 
Fine granulation and shallow in depth with less invasion. In patients with melanoplakia it is 

common. 

Pathological types of CA oral cavity 

 
1. Squamous cell carcinoma 

 

Dermis is infiltrated by columns of epithelial cells but appears as if it is separate from the 

remaining of growth. There will be keratinization at the center of mass. The epithelial 

pearls/cell nests of keratin can be stained with eosin which appears similar as horny material 

over the skin. So, it is named as epidermoid carcinoma.7 

 

Figure 24 
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2. Basaloid squamous cell carcinoma It is the most aggressive variety of squamous cell 
 

carcinoma. 
 
 

Figure 25 
 

3. Verrucous carcinoma 
 

It represents <5% of malignancies in oral cavity.it is also a variety of squamous cell carcinoma. 

This malignancy is low grade and metastasize uncommonly. Local excision is found to be 

sufficient for this variety. 

Figure 26 
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4. Mucoepidermoid carcinoma 

 
It is a malignant epithelial tumor, first described by Stewart et al in 1945. The tumor is 

composed of both epidermoid type cells and mucous secreting cells in various proportions. It 

is the most common malignant neoplasm observed in major and minor salivary glands. This 

salivary gland carcinoma accounts for 5% of all salivary gland tumors. Intraorally 

mucoepidermoid carcinoma have strong predilection towards the palate. 

Figure 27 

 
5. Adenoid Cystic carcinoma 

 
Adenoid cystic carcinoma is a slow growing but aggressive neoplasm, previously known as 

cylindroma with a high tendency of recurrence. It is characterized by proliferation of ductal 

and myoepithelial cells. In solid, cystic, tubular, and cribriform patterns. It is the fifth most 
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common malignant epithelial tumor of salivary glands according to Armed forces institute of 

pathology.19 

 

 
Figure 28 

 
Clinical presentation of oral cavity cancers 

 
1. Lip 

 

Tumors are more common in the lower lip. It usually do not cross the midline. Presentation can 

be bleeding and foul-smelling discharge from the ulcer or nodular swelling or a neck swelling. 

2. Gums and alveolar ridge 
 

Presentation can be tumor on the gum, ulcers surrounding the teeth, bleeding from lesions, 

poorly fitting dentures, poor healing of alveolar ridge following dental extraction. In late stages, 

there will be trismus also. 
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3. Floor of mouth 
 

The ulcerated lesions on the floor of mouth usually preceded with an induration. Tongue and 

inner side of mandible are involved in primary stages which cause speech disturbances, 

bleeding, pain and bad breath can be seen in late stages. Spread to level IIb and III which can 

be bilateral also. 

4. Upper alveolar ridge and hard palate 
 

Individuals practicing reverse smoking are more vulnerable to hard palate malignancies. Early 

symptoms are nodules which ulcerate and lately bleeding, foul smelling discharge, blockage of 

nasal cavity and tooth problems like pain and loosening. Sometimes bleeding to oroantral 

fistula. 

5. Buccal mucosa 
 

Usually present as a swelling or ulcer inside the cheek and the angle of mouth can have foul 

smelling discharge. If tumour infiltrates deep to the muscle buccinator, there will be trismus. 

In final stages or cutaneous fistula can occur due to involvement of the cheek. Presentation as 

a neck node is uncommon. 

6. Retromolar trigone 
 

It has a tendancy to erode the mandible early because of less submucosal tissue there. 

Presentation can be pain in front of the ear or as trismus. 

7. Tongue 
 

The common site for carcinoma tongue is the middle third of the lateral margins with extension 
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in to the ventral aspect and floor of mouth. The growth can be proliferative with areas of 

necrosis. The carcinoma tongue starts as an ulcer deep in a fissure or as an ulceration with 

infiltration of muscles underlying. The symptoms are fetor oris, excessive salivation and 

ankyloglossia. Pain comes very late due to the lingual nerve involvement. Neck lumps are 

common due to the presence of lymph node metastasis.20 

 

 
METHODS OF SPREAD 

 
LOCAL SPREAD 

 
Direct invasion allows it to spread to nearby structures. It can infiltrate and ulcerate the 

skin, retromolar region and alveolus. 

LYMPHATIC SPREAD 

 

The submandibular node is the first group which affected from buccal mucosa 

carcinoma. When the disease advances, tumor spread from these nodes to the upper 

deep cervical nodes. Nodes in the posterior triangle affects very rarely and occurs only 

in very advanced stages. The oral cancer is confined to the organ of origin, before it 

disseminates to the lymphnodes.9 

HAEMATOGENOUS SPREAD 

 

Primary tumour or lymph nodal secondaries, to the distant organs cause invasion of 

blood vessels. 

Lung is the most common site of distant metastasis followed by liver and bone. 
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Investigation 

 
1. Radiology 

 
Xray mandible and orthopantomogram is good method for ruling out the mandibular invasion 

and other bone invasion. CT scan is used mainly for antral tumours, pterygoid regions, vascular 

and perineural invasion, clinically impalpable lymph nodes can be easily detected by CT scan. 

 

Figure 29 

 
2. Fine needle aspiration cytology (FNAC) 

 
FNAC is mainly used in diagnosis of malignancy in a lymph node or if the lesion present as a 

nodule or to find out recurrence of malignancy in the lymph node. It can also be worth in 

staging of the malignancy. 
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Figure 30 
 

3. Biopsy 

 
It is the most important investigation in establishing the diagnosis and staging oral cavity 

malignancies. It is a routinely done investigation for all suspected lesions in the oral cavity. 

Malignancy can be confirmed by positive biopsy report but cannot be excluded by a negative 

report.21 

4. Esophagoscopy, Laryngoscopy, Bronchoscopy are used for more accuracy and to detect any 

other primary. 

5. Complete blood count 

6.Xray chest 

7.USG abdomen 

8.Dental opinion 
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9. VDRL 
 

 
 

 

Fig 31. Techniques of oral cancer detection.1 

 
Staging of oral cavity 

 

AJCC TNM staging 9 

 
Primary tumor 

 

Tx: Primary tumor cannot be assessed 

T0: No evidence of primary tumor 

Tis: Carcinoma in situ 

 
T1: Tumor 2cm or less in greatest dimension and 5mm or less depth invasion. 

 
T2: Tumor larger than 2cm but 4cm or less in greatest dimension and depth of invasion not 

more than 10 mm. 

T3: Tumor larger than 4cm in greatest dimension and depth of invasion more than 10 mm 
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T4: Tumor (labial) invading cortical bone, inferior alveolar nerve, floor of the mouth, or facial 

skin 

T4a: (Oral cavity) Tumor invades adjacent structures (Eg, through cortical bone, deep 

(extrinsic) muscles of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), 

maxillary sinus and skin of face) 

T4b: Tumor invades masticator space, pterygoid plates, or skull base or encases internal 

carotid artery (note; superficial erosion only the primary bone / gingival cavity is not sufficient 

to classify a tumor in T4.) 

Regional lymph nodes (N) 
 

Nx: Regional lymph nodes cannot be assessed. 

N0: No regional lymph node metastasis. 

N1: Metastasis in a single ipsilateral lymph node, 3 cm or less in maximum size 

 
N2: Metastasis in a single ipsilateral lymph node, larger than 3 cm but with a maximum size 

of 6 cm; in multiples ipsilateral lymph nodes ,6cm or less in greatest dimension; in bilateral or 

contralateral lymph nodes ,6cm or less in greatest dimension 

N2a: Metastasis in a single ipsilateral lymph node, larger than 3 cm but 6 cm or less in 

maximum size. 

N2b: Metastasis in several ipsilateral lymph nodes, 6 cm or less in maximum size. 

N2c: Metastasis to bilateral or contralateral lymph nodes 6cm or less in maximum size 

N3: Metastasis in a lymph node larger than 6 cm. 
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Distant metastasis 
 

Mx: Distant metastasis cannot be assessed 

M0: No distant metastasis 

M1: Distant metastasis 

 
STAGES 

 

 

 

Fig 32. Staging 
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Histological classification 
 

GRADE I : Well differentiated 

GRADE II : Moderately differentiated 

GRADE III : Poorly differentiated9 

Management of oral cavity malignancies 

 
The management will vary individual to individual depending up on the site, staging, co 

morbidities, pathological grade of tumors and it includes single or a combination therapy of 

surgical excision and procedures, radiotherapy and chemotherapy. 

In a study conducted with 105 patients having T1, T2, N0, N1 malignancy without metastasis, 

who were underwent only adequate radical surgery with the resected margins completely free 

of tumor; they followed up and concluded that treatment was adequate22 {Markus et al.2000} 

.it is also avoiding the radiation induced side effects in oral cavity. 

 
Early stage (I and II) oral cavity malignancy can be treated by surgery or radiation. Both 

modalities are having similar five-year survival rate.23 

Advanced stages like T3, T4 managed by a multi-disciplinary team approach including medical 

and radiation oncology and head and neck surgery team. The survival rate is best with a 

combination of surgery and radiotherapy even though there is an increase in morbidity and side 

effects. 24 

Induction chemotherapy followed by surgery with or without postsurgical radiation therapy is 

optimum multidisciplinary therapy.25 
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According to national comprehensive cancer network guidelines.26 

 
T1 to T2, N0:   primary tumour excision +/- unilateral or bilateral selective neck dissection 

or external beam RT+/- brachy therapy 

T3, N0: primary tumour excision and reconstruction + unilateral or bilateral selective neck 

dissection followed by RT or CT/RT 

T1 - T3, N1 - N3 

 

T4 any N Primary tumour surgical excision + unilateral or bilateral selective 

neck dissection followed by RT or CT+RT 

Unresectable: Chemo+ Radio therapy 

 

Surgical management of oral cavity cancer 
 

Methods of Surgery 

 
Commonly practiced surgical methods for excision of the primary tumor are wide excision, 

complete oral resection, complete oral resection with hemi mandibulectomy, maxillectomy and 

hemiglossectomy.27 Most of the cases the reconstruction is done by using the vascular flaps 

which allows healing and rehabilitation. Surgical excision preferred even in advanced stages of 

tumor and patients with tumor invasion of mandible.28 Tumours approaching the mandible 

needs marginal mandibulectomy and invades the mandible needs hemi mandibulectomy. In 

case of close/doubtful margin after surgical resection should be avoided by usage of frozen 

section.29,30 
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Advantages: - 

 

 Majority of the oral cancer are accessible per orally for surgical excision 

 

 Patients with mandibular invasion and those with advanced tumor is preferred for 

surgical treatment 31 

Ronald et al. conducted a retrospective study in 2003 of 105 patients who had 

previously untreated squamous cell carcinoma of floor of mouth or oral tongue 

who underwent surgical resection. 80% had simple per oral excision. In patients 

with T1 lesion, 93% remined well after conservative surgery and that of T2 

lesion, 78% remined well after conservative surgery. 

 Less time duration for treatment and few long-term sequelae. 

 

Disadvantages: - 

 

 Potential risk of anesthesia 

 

 Functional disabilities 

Mandibular involvement 

Mandibular invasion of the tumor is non curable by radiotherapy and there are chances for 

perineural spread via inferior alveolar nerve. Direct mandibular invasion by tumor necessitates 

hemi mandibulectomy. Marginal mandibulectomy is considered for the tumors approaching 

but not invading the mandible.32 

 

 

 

 

 

 

 

 

 

 

Fig 33 Marginal mandibulectomy 
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Figure34 Hemiglossectomy 

 
 Neck node management 

 

As we discussed, neck nodes place a prognostic importance in oral cavity malignancies. There 

is predictable metastasis to neck nodes from oral cavity malignacies5
. In a study it was found 

out that for N0 neck dissections, staging selective neck dissection and radical neck dissection 

are equally effective. In case where there is an obvious pathology, modified radical neck 

dissection (where there is a sparing of spinal accessory nerve) and radical neck dissection are 

equally effective6
. Contralateral lymph nodes should be managed in cases where the tumour is 

midline or approaches or crosses the midline, and for bilateral tumours. If the risk of occult 

neck node spread is more than 20% we should treat the clinically negative neck also.33 

Since there are higher chances of nodal metastasis in T3, T4 tumours the neck treatment is 

mandatory for complete treatement34 
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The common technique in reconstruction are2 

 
 Granulation and secondary intent 

 

 Primary closure 

 

 Split thickness skin grafts or allogenic dermal grafts 

 

 Local advancement flaps 

 

 Regional flaps 

 

 Pedicled mucocutaneous flaps 

 

 Free flaps 

 

 Mandibular plating systems 

 

 Osteo integrated implants for maxilla 

 
Fore head flaps 

 

For covering the defects inside the oral cavity, flaps from hairless areas of forehead are taken. 

The base of flap extends laterally from lateral edge of eyebrow to the anterior border of pinna. 

The vessel for flap is anterior branch of superficial temporal artery. The plane of dissection of 

the flap between the pericranium and aponeurosis where the loose areolar tissue is present. 

Deltopectoral flap 
 

It is an axial flap, blood supply based on first 3 to 4 perforating branches of internal mammary 

artery. It is commonly used in covering the defect outside the oral cavity than in side defects. 

Pectoralis major flap 
 

The blood vessel support is from pectoral branches of acromio thoracic artery. 
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Based from the area below and medial to nipple, muscle flap raised along with overlying skin 

and subcutaneous tissue. It is brought to cover the mucous membrane defect in oral cavity by 

tunnelling through a lower neck incision. 

Techniques of radiotherapy in oral cancer management 

 
Radiotherapy has an active role in early and advanced disease. The radiotherapy is meant to 

ensure a permanent and long term locoregional control of tumor. It is an alternative to 

mutilating operative procedures with a better quality of life than after a functional conservation 

surgery. 

Principles of radiotherapy 

 
 The volume of the primary tumour site that requires a high dose of radiation must 

contain a margin outside of all cancer cells that is equivalent to the volume of the 

primary tumour site that must be surgically removed. 

  Regional lymphnodes and other structures which are typically included in continuity 

with the main tumour, are frequently gets irradiated along with primary tumor. 

 Post-operative radiation at a dose of 4500–6000 cGy following excision of all grossly 

detected disease results in a very high frequency of tumour control with minimal 

detectable sequelae. 

For head and neck cancer, the usual radiation treatment schedule consists of five daily treatment 

per week, fractions administered for five to seven continues weeks. 180 cGY to 225 cGY per 

fraction is the daily dose. 
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External beam radiotherapy (XRT) 

 

 XRT: It is used as a curative treatment as well as in clinically positive neck nodes 

for tumour:70-75 gy 

for clinically positive node:65-70 gy 

elective neck node irradiation: 40-50 gy 

 XRT with brachy therapy 

 

initially the tumour is given XRT at a dose of 45-50 gy followed by (2 weeks 

later) iridium wire implantation which deliver at a dose of 25-30 gy. 

 XRT followed by surgery 

 

The radiation given at the tumour site and neck at a dose of 50 gy. 

 

 XRT preceded by surgery 

 

in case of a sufficient local resection only T4 stage needs a post-operative 

irradiation at a dose 60 gy for avoiding local recurrence, for positive lymph 

nodes 50 gy dose is giving and 60 gy is given if there is suspected spillage of 

tumour, capsular rupture or perineural spread.35 

Advantages: 

 

 Tumour shrinkage in a centripetal manner. 

 

 Lymphatics sterilization. 

 

 Adequate clearance. 

 

 It is very much useful in the sites where there is difficult surgical exposure. 

 

 Less functional disability in terms of speech and deglutition. 
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Disadvantages: 

 

 For late stages tumours, the response to XRT is minimal. 

 

 There are side effects like mucositis, osteoradionecrosis, xerostomia. 

 

 Salvage surgery after radiation failure will be having high morbidity and 

mortality.36 

 Treatment duration is very low. 

 

2.Brachytherapy Most commonly used for tumours in T1 and T2 stage which 
 

are accessible. It is a conservative method of treatment; the radiation volume is 

well defined. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 35 Radiotherapy unit 
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Indications of radiotherapy 
 

1. Control of small (T1-T2) tumours. 

 
2. Presurgical: primary tumour along with regional node is radiated with 50gy dose which 

showed the reduction of tumour size and destruction of effect cell which made the surgery 

easier.37 

3. Post-surgical: patients treated by surgical ablation followed by adjuvant RT have shown 

better survival and reduction in recurrence compared to combination therapy of RT and 

platinum based CRT.38 

4. Elective management of clinically negative nodes. A radiation dose of 40 to 50 gy can be 

delivered to the neck where a higher rate of relapse is anticipating in more than 90 % of lymph 

node. 

5. Post-surgical recurrence of tumour 

6.Palliation 

Adverse effects of radiotherapy 
 

Early 

 

 Mucositis 

 

 Xerostomia 

 

 Dysgeusia 

 

 Difficulty in swallowing, difficulty in breathing 

 

 Erythema and epidermolysis. 
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Late 

 

 Necrosis of soft tissue 

 

 Osteoradionecrosis of the mandible 

 

 Hypothyroidism 
 

Chemotherapy 
 

In a study conducted among 26 patients who all were in a very late stage of head and neck 

squamous carcinoma are managed with Bleomycin, Oncovin, Mitomycin C and Methotrexate 

(BOMM) for a duration of 10 weeks. On responders and partial responders were treated with 

Adriamycin, Cisplatin and Cyclophosphamide (APC). There was 65% response rate to BOMM 

regimen whereas only 20% for APC regimen.39 

Chemotherapeutic agents 
 

Single agent 

 
Single most effective agents include Cisplatin /5-FU /Methotrexate/Bleomycin. 

 
Combination therapy 

 
Cisplatin and 5-FU are the most effective combination regimen. 

Other combinations are: - 

 Cisplatin/Paclitaxel 

 

 Carboplatin/ Infusional 5FU 

 

 5FU/ Hydroxyurea 

 

 Cefuximab 
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Adjuvant chemotherapy 

 
There is no effect proven in the disease-free survival but there is some reduction in the distant 

metastasis rate.40 

Neoadjuvant chemotherapy 

 
Results in 60 to 90 percent tumour regression and 20 to 25 percent incomplete responses.41 

 
Various drugs used for chemotherapy 

 

Cisplatin 

 
Dose :50 -100 mg/m2 bsa iv every 3 weeks 

 
5 FU 

 
Dose:800 – 1000 mg/m2 bsa iv 3 – 5 days cycle every 28 days 

 
Methotrexate 

 
Dose: 2.5 – 5 mg daily, po; or 40 mg/m2 iv weekly with leucovorin. 

 
Vincristin 

 
Dose: 2 – 10 mg/m2 bsa, every 3 weeks 

 
Cyclophosphamide 

 
dose: 10-15 mg/m2 iv every 2 – 3 weeks 

 
Mitomycin 

 
Dose:1.5 mg/m2 iv weekly 

 
Bleomycin 

 
dose: 10 – 20 mg/m2 iv once or twice weekly. 
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Summary of Role of Radiotherapy and Chemoradiotherapy in Oral Cavity Cancer.
42

 

 
 

 
Figure 36 

 

 
The generalized postsurgical management can be simplified as below as it may vary from case 

to case. 
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Fig.37 Summary of Risk Grouping and Role of Postoperative Radiotherapy +/- Chemotherapy. 

Abbreviations: LVI: lympho-vascular invasion; ECE: extra-capsular invasion; PORT: 

postoperative radiotherapy; POCRT: postoperative chemoradiotherapy; LRC: locoregional 

control; DFS: disease-free survival; OS: overall survival; NS: not statistical significant. 

Epithelial growth factor receptor (EGFR) targeting biological agents are emerged as a 

potential modality in combination with radiotherapy or chemoradiotherapy and are currently 

under evaluation in clinical trials.42 
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MATERIALS AND METHODS 

The purpose of the study is to evaluate various management modalities for oral cancer in our 

hospital, comparison of different modalities of treatment in management of oral cancers and 

identify the risk factors associated with oral cancers. 

Type of study: Prospective 

Study period: 1 year 6 months 

Settings: Department of ENT and Head and Neck Surgery, Govt Stanley Medical College and 

Hospital, Chennai-1 

Department of Surgical Oncology and Radiotherapy, Govt Stanley Medical College and 

Hospital, Chennai-1 

Department of Dental Surgery, Govt Stanley Medical College and Hospital, Chennai-1 

INCLUSION CRITERIA: 

• Any patients having pathologically proven malignancy in any one or more sub site of 

oral cavity 

• For all patients having oral cancers at any stage of presentation 

 

• For patients having oral cancer at any age of presentation. 

 

EXCLUSION CRITERIA: 

 
a) Terminally ill patients 

 
b) Patients not giving consent for study 

 
c) Patients not willing for treatment. 
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Methodology 

 
Patients with suspected lesion in the oral cavity (seven subsites) from ENT department, 

Surgical oncology and radiotherapy department and also from dental surgery department were 

identified and evaluated. Patients with biopsy proven lesion are directly taken in to the study. 

Patients with suspected lesions were biopsied and after getting the positive biopsy report for 

malignancies were entered in the study. All the patients underwent imaging studies in order to 

stage the disease correctly. After planning of the treatment by a multidisciplinary approach 

patient were evaluated with a questionnaire which includes details of the cancer like subsites, 

histology, grading, TNM staging, and grading of symptoms like pain, bleeding, swallowing 

and trismus. 6 weeks after completion of the treatment, patients were reevaluated for response 

of the malignancies and the difference in symptoms. The pretreatment evaluation findings and 

posttreatment evaluation findings were compared in terms of symptoms and response to the 

treatment. The evaluation of pain is carried out by Universal pain assessment scale which is 

given in below 

 

Figure 38 
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Symptoms like bleeding and swallowing carried out by clinical grading as 

 
Zero – No difficulty in swallowing 

 

1 - Mild difficulty in swallowing 

 

2 – Moderate difficulty in swallowing 

 

3 – Severe difficulty in swallowing 

Trismus was assessed clinically as 

1Finger(1F) – Severe trismus 

2Finger(2F) – Moderate trismus 

3Finger(3F) – Mild trismus 

4Finger(4F) – Absent of trismus 

The response to treatment after six weeks of completion of treatment was assessed using WHO 

evaluation response scale 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 39 
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The sample size was estimated by using nMaster software Version 2.0 by applying following 

details in the formula. 

 

 
On substituting, in the formula 

 

Single proportion - Absolute precision 

Expected proportion 0.96 

Precision (%) 6 

Desired confidence level (1- alpha) % 95 

Required sample size 41 

 

 
Based on the above parameter with an alpha of 0.05 (2 sided), the estimated sample size using 

the sample size formula for Single proportion. Where Z = 1.96 (statistically significant constant 

for 95% CI), p =96% (Proportion as a precipitating factor from previous study.), q = 4% (100- 

p), d = 6% absolute precision. 

The above parameter and formula give us a sample size of 41 subjects, adding 20% non- 

response rate (20% of 41=9.5), the sample size of 50 was included in the study. 
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RESULTS AND OBSERVATIONS 

The collected data were analysed with IBM SPSS Statistics for Windows, Version 23.0(Armonk, 

NY: IBM Corp). To describe about the data descriptive statistics frequency analysis, percentage 

analysis was used for categorical variables and the mean & S.D were used for continuous variables. 

To find the significant difference between the bivariate samples in Paired groups the Wilcoxon 

signed rank test was used. To find the significance in categorical data Chi-Square test was used. 

In the above statistical tools, the probability value 0.05 is considered as significant level. 

1. ANALYSIS OF AGE DISTRIBUTION 
 

Age distribution 
 Frequency Percent 

Upto 35 yrs 3 6.0 

36 - 45 yrs 15 30.0 

46 - 55 yrs 14 28.0 

56 - 65 yrs 14 28.0 

66 - 75 yrs 4 8.0 

Total 50 100.0 

Mean ± SD = 51 ± 11 yrs. 

 
Table 1 

 

 

 

 

Figure 40 
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The above table shows the age distribution of the study population which consist of 6.0 % up to 

35 years, 30% is 36 to 45 years, both 46 to 55 years and 56 to 65 years were 28% and 8% 66 to 75 

years respectively, the mean ± standard deviation of the age were 51±11 years. The highest 

presentation was in the 36-45 years age group followed by equal distribution among the age group 

46-55 and 56-65 followed by the age group 66-75 and only 6 % distribution among the age group 

less than 35, with mean distribution in the sixth decade 

2. ANALYSIS OF GENDER DISTRIBUTION 
 

 

Gender distribution 

 Frequency Percent 

Female 12 24.0 

Male 38 76.0 

Total 50 100.0 

Table 2 
 
 

 

Figure 41 
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Percentage (%) 

Stage 
IV 

22% 

Stage 
I 
24% 

Stage 
III 
22 Stage 

II 
32% 

Stage I Stage II Stage III Stage IV 

Out of 50 total population, 38 patients were male and 12 were females. The above table shows 

the gender distribution of the study population which consists of 24% female and 76% male. 

There is a male predominance with a male to female ratio of 3.1:1. 

 
 

3a. ANALYSIS OF STAGE DISTRIBUTION 

 

Stage Number Percentage (%) 

Stage I 12 24 

Stage II 16 32 

Stage III 11 22 

Stage IV 11 22 

Table 3a 
 

 

Figure 42 
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Out of 50 study populations, 24% presented at stage I, 32 % presented at stage II, and 22 % each 

for stage III and stage IV. The majority are presented in stage II followed by stage I, followed 

equally by stage III and stage IV. 

 
 

3b. ANALYSIS OF STAGE DISTRIBUTION 

 

Early 

 

(Stage I and Stage II) 

56% 

Late 

 

(Stage III and Stage IV) 

44% 

Table 3b 

 

Stage I and stage II are considered as early-stage whether stage III and stage IV are considered as 

late-stage diseases. 56% of the study population presented in the early stage and 44 % were in 

the late stage. Majority of the study population presented in the early-stage disease. 

 

 

4. ANALYSIS OF RISK FACTORS DISTRIBUTION 
 

 

Risk factors distribution 

 Frequency Percent 

Alcohol 26 52.0 

Betel nut 36 72.0 

Smoking 22 44.0 

Spicy food 12 24.0 

Sharp tooth 7 14.0 

Chronic oral sepsis 1 2.0 

Pan masala 17 34.0 

NIL 1 2.0 

Table 4 
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Figure 43 

 

The above table shows the risk factors distribution of the study population which consists of 52% 

were alcoholic, 72% of them with betel nut habit, 44% of them were smokers, 24% of them were 

spicy food eaters, 14 % risk was due to sharp tooth,1% chronic oral sepsis, 34% of them were 

pan masala eaters and 2% were found with no risk factors. On analyzing the risk factors betel nut 

chewing was found to be the major risk factors in our study followed by alcohol, smoking, pan 

masala, spicy food, sharp tooth in the respective decreasing order with chronic oral sepsis was the 

least common risk factor. 2% of the study population was not having any risk factors. 
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5. ANALYSIS OF SUBSITE DISTRIBUTION 

 

Subsite distribution 

 Frequency Percent 

Alveolus 1 2.0 

Floor of mouth 1 2.0 

Hard palate 7 14.0 

Lip 1 2.0 

Oral tongue 22 44.0 

Buccal mucosa 18 36.0 

Total 50 100.0 

Table 5 

 

Figure 44 

 

The above table shows the subsite distribution of the study population which consists of alveolus, 

floor of mouth & left commissure of lip 2%, hard palate 8%, oral tongue 44% and buccal mucosa 

36%. In the majority of study population oral tongue was the commonest subsite followed by 

buccal mucosa, hard palate, respectively. The alveolus, floor of mouth and commissure of lip 

showed equal and low subsite presentation of oral cavity malignancy. In the buccal mucosa right 

and left side showed equal predominance. In case of hard palate, right side shows higher incidence 

than the left side. 
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6. ANALYSIS OF TYPE DISTRIBUTION 
 

 

Type of CA distribution 

 Frequency Percent 

Adenoid cystic carcinoma 1 2.0 

Mucoepidermoid carcinoma 1 2.0 

Squamous cell carcinoma 46 92.0 

Verrucous carcinoma 2 4.0 

Total 50 100.0 

Table 6 
 
 

 

Figure 45 

 

The above table shows the types of oral carcinoma distribution of the study population which 

consists of adenoid cystic carcinoma & mucoepidermoid carcinoma were 2%, verrucous 

carcinoma 4% and 92% of squamous cell carcinoma. Majority of the study population presented 

as squamous cell carcinoma followed by verrucous carcinoma. Adenoid cystic carcinoma and 

mucoepidermoid carcinoma showed equal and least predominance and both were located in the 

hard palate. Out of 50 study population 46 were diagnosed with squamous cell type and only single 

cases for adenoid cystic carcinoma and mucoepidermoid carcinoma type. 
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7. ANALYSIS OF GRADE DISTRIBUTION 
 

 

 
 

Grade distribution 

 Frequency Percent 

Well differentiated 22 44.0 

Moderately differentiated 28 56.0 

Poorly differentiated 0 0.0 

Total 50 100.0 

Table 7 
 

 

Figure 46 

 

The above table shows the grades distribution of the study population which consists of 44% were 

well differentiated, 56% were moderately differentiated and no patients were poorly differentiated. 

Majority of the patients had moderately differentiated pathologic grade followed by well 

differentiated grade and none of the patients had poorly differentiated pathological grade. 
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8. ANALYSIS OF TREATMENT DISTRIBUTION 

 

Treatment distribution 

 Frequency Percent 

Chemotherapy+Radiotherapy 36 72.0 

Radiotherapy 3 6.0 

Surgery 6 12.0 

Surgery+Chemotherapy+Radiotherapy 3 6.0 

Surgery+Radiotherapy 2 4.0 

Total 50 100.0 

Table 8 
 
 

 

Figure 47 

 

Out of 50 study population 36 patients underwent combination of chemotherapy and radiotherapy. 

Six patients underwent only surgical modality of treatment. Three patients underwent only 

radiotherapy and three patients underwent a combination of surgery, chemotherapy and 

radiotherapy. Only two patients underwent a combination of surgery followed by radiotherapy. 

The above table shows the treatment distribution of the study population which consists of 73% 

with chemotherapy+radiotherapy, 6% radiotherapy, 6% with surgery + chemotherapy 

radiotherapy, surgery+radiotherapy is 4% and 12% underwent the only surgery. Majority of the 
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Surgery 
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Percentage 

people underwent chemotherapy + radiotherapy followed by people underwent only surgery. Least 

majority of people underwent surgery followed by radiotherapy. 

9. ANALYSIS OF SURGERY DISTRIBUTION 
 

 
Surgery distribution 

 Frequency Percent 

Composite resection + PMMC flap 1 2.0 

Composite resection + PMMC 
flap+Modified radical neck dissection 

1 2.0 

Hemiglossectomy 1 2.0 

Hemiglossectomy+ Modified radical 
neck dissection 

1 2.0 

Total maxillectomy 1 2.0 

Inferior partial maxillectomy 1 2.0 

Wedge resection + advancement flap 1 2.0 

Wide local excision 3 6.0 

Wide local excision +Marginal 
mandibulectomy 

1 2.0 

Table 9 

 

Figure 48 

 

The above table shows the types of surgery distribution of the study population who underwent 

surgery. In our study only 11 patients underwent surgical management of which the majority 

underwent wide local excision. Only 3 patients out of 50 underwent wide local excision. One 

patient underwent wide local excision with marginal mandibulectomy. One patient underwent 
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wedge resection with advancement flap. One patient underwent inferior partial maxillectomy and 

one patient underwent total maxillectomy. One patient underwent hemiglossectomy and another 

one patient underwent hemiglossectomy with modified radical neck dissection. One patient 

underwent composite resection with pectoralis major myocutaneous flap (PMMC) and another 

patient underwent composite resection with PMMC flap with modified radical neck dissection. 

10. ANALYSIS OF RESPONSE DISTRIBUTION 

 
Response distribution 

 Frequency Percent 

Complete 21 42.0 

Partial 23 46.0 

Progressive 6 12.0 

Total 50 100.0 

Table 10 
 
 

 

Figure 49 

 

Response was analyzed after a duration of six week after completion of treatment using WHO 

response evaluation criteria in solid tumour. Out of 50 study population 21 patients showed 

complete response, 23 showed partial response and 6 patients showed progressive disease. The 
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above table shows the response distribution of the study population which consists of 42% 

complete response, partial response is 46% and 12% progressive disease. Majority of the patients 

showed only partial response to all treatment modalities and only 42 % showed complete response 

to various treatment modalities. 12% of study population showed progressive diseases despite of 

various treatment modalities. 

11. ANALYSIS OF COMPARISON OF PAIN SCORE BETWEEN PRE AND POST 

TREATMENT BY WILCOXON SIGNED RANK 

Pain score Mean N SD Z-value p-value 

Pre 6.5 50 2.1  

5.623 
 

0.0005 ** 
Post 3.7 50 2.5 

** Highly Statistical Significance at P < 0.01 level 

Table 11 
 
 

 

Figure 50 

 

The above table shows the comparison of pain between pre and post treatment by using Wilcoxon 

signed rank test, which shows that there is a highly statistically significant difference between pre- 

and post-treatment in pain with mean ± standard deviation 6.5 ± 2.1 at pre after the treatment it 
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becomes 3.7± 2. Z value=5.623, p-value= 0.0005< 0.01. There is a significant reduction in terms 

of pain noted in the post treatment evaluation of all treatment modalities. Pretreatment and post 

treatment pain evaluation was carried out with universal pain assessment tool for patient self- 

assessment. 

12. Comparison of bleeding between pre- and post-treatment by Pearson Chi square 
 

 

 
Bleeding 

Post treatment  
Total No 

Symptoms 
Mild 

 

 
Pre 

treatment 

No symptoms 
Count 22 0 22 

% 44.0% 0.0% 44.0% 

Mild 
Count 19 4 23 

% 38.0% 8.0% 46.0% 

Moderate 
Count 4 1 5 

% 8.0% 2.0% 10.0% 

Total 
Count 45 5 50 

% 90.0% 10.0% 100.0% 

Table 12 
 
 

 

Figure 51 

 

The above table shows the comparison of bleeding between pre and post treatment by using 

Pearson Chi-Square test, which shows that there is no statistically significant difference between 

pre- and post-treatment in bleeding, Chi-Square value = 4.396, p-value= 0.111> 0.05. Even though 
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there is no statistical significance the difference between pre and post treatment but the percentage 

of no symptoms were increased from 44% from pre to 90 % in the post treatment. 

13. ANALYSIS   OF   COMPARISON   OF   TRISMUS   BETWEEN   PRE AND POST 

TREATMENT BY PEARSON CHI SQUARE 

 

 

Trismus 
Post treatment  

Total 
1F 2F 3F 4F Absent 

 

 

 

 
Pre 

treatment 

 

1F 
Count 2 2 4 0 0 8 

% 4.0% 4.0% 8.0% 0.0% 0.0% 16.0% 

 

2F 
Count 0 8 10 1 0 19 

% 0.0% 16.0% 20.0% 2.0% 0.0% 38.0% 

 

3F 
Count 1 1 8 0 1 11 

% 2.0% 2.0% 16.0% 0.0% 2.0% 22.0% 

 

Absent 
Count 0 1 0 0 11 12 

% 0.0% 2.0% 0.0% 0.0% 22.0% 24.0% 

 

Total 
Count 3 12 22 1 12 50 

% 6.0% 24.0% 44.0% 2.0% 24.0% 100.0% 

Table 13 
 
 

 
Figure 52 

 

The above table shows the comparison of trismus between pre and post treatment by using Pearson 

Chi-Square test, which shows that there is highly statistically significant difference between pre- 
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and post-treatment in trismus, Chi-Square value = 51.447, p-value=0.0005 < 0.01. There is a 

significant reduction of trismus in the post treatment evaluation of all treatment modalities all 

together. The pretreatment and post treatment evaluation are carried out clinically by finger test. 

14.ANALYSIS OF COMPARISON OF SWALLOWING BETWEEN PRE AND POST 

TREATMENT BY PEARSON CHI SQUARE 

 

 

Swallowing 
Post treatment  

Total 
No Symptoms Mild Moderate 

 

 

 
Pre 

treatment 

No 
symptoms 

Count 34 0 1 35 

% 68.0% 0.0% 2.0% 70.0% 

 

Mild 
Count 10 4 0 14 

% 20.0% 8.0% 0.0% 28.0% 

 

Moderate 
Count 0 0 1 1 

% 0.0% 0.0% 2.0% 2.0% 

 

Total 
Count 44 4 2 50 

% 88.0% 8.0% 4.0% 100.0% 

Table 14 
 
 

 

Figure 53 

 

The above table shows the comparison of swallowing between pre and post treatment by using 

Pearson Chi-Square test, which shows that there is highly statistically significant difference 
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between pre- and post-treatment in swallowing, Chi-Square value =35.649, p-value=0.0005< 0.01. 

There is a significant reduction in terms of swallowing noted in the post treatment evaluation of 

all treatment modalities. Pretreatment and post treatment swallowing evaluation was carried out 

by clinical grading as: - 

Zero – No difficulty in swallowing 

 

1 - Mild difficulty in swallowing 

 

2 – Moderate difficulty in swallowing 

 

3 – Severe difficulty in swallowing 

 

15.ANALYSIS OF COMPARISON OF TREATMENT AND RESPONSE BY PEARSON 

CHI SQUARE TEST 

 Response  
Total 

Complete Partial Progressive 

 

 

 

 

 

 

Treatment 

 
Chemotheropy+Radiotherapy 

Count 13 20 3 36 

% 61.9% 87.0% 50.0% 72.0% 

 
Radiotherapy 

Count 3 0 0 3 

% 14.3% 0.0% 0.0% 6.0% 

 

Surgery 
Count 3 2 1 6 

% 14.3% 8.7% 16.7% 12.0% 

 

Surgery+Chemotheropy+Radiotherapy 
Count 1 1 1 3 

% 4.8% 4.3% 16.7% 6.0% 

 

Surgery+Radiotherapy 
Count 1 0 1 2 

% 4.8% 0.0% 16.7% 4.0% 

 

Total 
Count 21 23 6 50 

% 100.0% 100.0% 100.0% 100.0% 

Table 15 
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Figure 54 

 

The above table shows the comparison between treatment and response by using Pearson Chi- 

Square test, which shows that there is no statistically significant association between treatment and 

response, Chi-Square value =10.621, p-value=0.224>0.05. Response to various modalities of 

treatment were assessed after six weeks of completion of treatment using WHO response 

evaluation criteria for solid tumors. There was no significant association founded out. But overall 

response to all treatment modalities improved. It shows that the response of each treatment will be 

vary in each case with the patient selection, stage of presentation, treatment of choice, compliance 

to treatment and post treatment care etc. Thus, the treatment modalities could not be compared in 

terms of response and could not be concluded that which one is best according to this study. 
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Summary 

 

 The age distribution of the study population which consist of 6.0 % up to 35 years, 30% is 

36 to 45 years, both 46 to 55 years and 56 to 65 years were 28% and 8% 66 to 75 years respectively, 

the mean ± standard deviation of the age were 51±11 years. 

 The gender distribution of the study population which consists of 24% female and 76% 

male. 

 The risk factors distribution of the study population which consists of 52% were alcoholic, 

72% of them with betel nut habit, 44% of them were smokers, 24% of them were spicy food 

eaters,14 % risk was due to sharp tooth,1% chronic oral sepsis, 34% of them were pan masala 

chewers and 2% were found with no risk factors. 

 The subsite distribution of the study population which consists of alveolus, floor of mouth 

& lip 2%, hard palate 8%, oral tongue 44% and buccal mucosa 36%. 

 The types of carcinoma distribution of the study population which consists of adenoid 

cystic carcinoma & mucoepidermoid carcinoma were 2%, verrucous carcinoma 4% and 92% of 

squamous cell carcinoma. 

 The grades distribution of the study population which consists of 44% were well 

differentiated, 56% were moderately differentiated and no patients were poorly differentiated. 

 The treatment distribution of the study population which consists of 73% with 

chemotherapy+radiotherapy, 6% radiotherapy, 6% with surgery + chemotherapy radiotherapy, 

surgery+radiotherapy is 4% and 12% underwent the only surgery. 
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 The response distribution of the study population which consists of 42% complete 

response, partial response is 46% and 12% progressive disease. 

 The comparison of pain between pre and post treatment by using Wilcoxon signed rank 

test, which shows that there is a highly statistically significant difference between pre- and post- 

treatment in pain with mean ± standard deviation 6.5 ± 2.1 at pre after the treatment it becomes 

3.7± 2. Z value=5.623, p-value= 0.0005< 0.01. 

 The comparison of bleeding between pre and post treatment by using Pearson Chi-Square 

test, which shows that there is no statistically significant difference between pre- and post- 

treatment in bleeding, Chi-Square value = 4.396, p-value= 0.111> 0.05. Even though there is no 

statistical significance the difference between pre and post treatment but the percentage of no 

symptoms were increased from 44% from pre to 90 % in the post treatment. 

 

 The comparison of trismus between pre and post treatment by using Pearson Chi-Square 

test, which shows that there is highly statistically significant difference between pre- and post- 

treatment in trismus, Chi-Square value = 51.447, p-value=0.0005 < 0.01. 

 

 The comparison of swallowing between pre and post treatment by using Pearson Chi- 

Square test, which shows that there is highly statistically significant difference between pre- and 

post-treatment in swallowing, Chi-Square value =35.649, p-value=0.0005< 0.01. 

 The comparison between treatment and response by using Pearson Chi-Square test, which 

shows that there is no statistically significant association between treatment and response, Chi- 

Square value =10.621, p-value=0.224>0.05. Each treatment will vary in response depending up on 

various factors like patient selection, nature of treatment, compliance and post-operative care and 

so we could not conclude about the best choice of treatment in general according to our study. 
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DISCUSSION 
 

 

The Indian subcontinent, especially India is regarded as the global epicenter of oral cancer 

because of its large population. Oral cancer is of significant public health importance to India. 

The reason being it is diagnosed at later stages which ends in low treatment outcomes and 

considerable expense to the patients who typically cannot afford this type of treatment. Also, 

rural areas in low- and middle-income countries also have limited access to trained health 

service providers. It results in treatment delay and advanced stages of oral cancer. 

Earlier detection of oral cancer offers improved long-term survival and to improves 

treatment outcomes and makes healthcare affordable. Another reason is, oral cancer affects 

more those from the lower socioeconomic groups, due to higher exposure to risk factors such 

as the use of tobacco and pan masala. Lastly, the majority of cases present to a healthcare 

facility at later stages of cancer subtypes, thereby reducing chances of survival due to delays 

in diagnosis.43 

In our study, we are discussing the various treatment modalities of oral cancer in our hospital 

and comparing the different modalities of treatment in the management of oral cancers, 

finally identifying the risk factors associated with oral cancers. 

1. Age and sex distribution 

 
Borse et al. 1 did a study in the western regions of Maharashtra and concluded that the highest 

occurrence of oral malignancy is reported in the age group of 60 years, followed by between 

40-59 years with a male to female ratio of 2:1. 
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Varshitha et al. 44 did a study and concluded that men are more affected than women. In 

India, men are two to four times more affected than women due to the changes in behavioral 

and lifestyle patterns. 

Singh et al.45 conducted a study was to evaluate the epidemiological factors and clinical profile 

of oral cancer cases in northern India and concluded that the mean age of presentation of oral 

cancer was 47.84 years. The greatest number of cases in the study (n = 124; [25.8%]) were 

recorded in age group 51–60 years followed by age group 41–50 (n = 119; [24.8%]). The 

male to female ratio was 3.1:1.0. 

Deepa et al.46 concluded that the median age was 52 years and the male-to-female ratio was 

3.4:1. 

Thavarool et al.47 conducted a retrospective study of a prospective database of oral cancer 

patients who underwent surgery from June 2009 to June 2013. Results showed that the 

majority of the respondents were males (136, 61.8%). 

In our study, results showed that the mean age distribution of the study population was 51± 

11 years (mean ± std deviation) and with a male to female ratio of 3.1:1. In our study highest 

presentation was in the 36-45 years age group with mean distribution in the sixth decade. The 

results of studies conducted by both Deepa et al. and Singh et al are similar to our study in 

both age and sex distribution. The male predominance of the disease is also given by Borse et 

al., Thavarool et al., and Varshitha et al similar to our study but in a different proportion. 

2. Stage distribution 

 
The distribution by stage of the patients in the study conducted by Singh et al. shows that 64.1% 

of patients had stage IV disease, followed by 28.2% with stage III disease. 55.3% had stage 

IVA disease and 8.1% of patients had stage IVB disease. 
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Three patients presented with stage IVC (0.7%) disease. Twenty-four (5.0%) of patients 

presented stage II and 13 (2.7%) patients with stage I disease. 

In a study conducted by Krishnan Nair and R. Sankaranarayanan, the study population showed 

that 85% with stage I, 63% with stage II, 41% with stage III, and 15% with stage IV disease 

survived disease-free at 3 years.48 

In our study, the present study population showed 24 % presented in stage I, 32 % presented 

in stage II, 22 % in stage III, and 22% in stage IV. Most of the cases were in stage II. Stage I 

and stage II are considered as early-stage while stage III and stage IV are considered as late-

stage diseases. 56% of the study population presented in early-stage and 44 % were in late 

stage. The stage distribution in our study is different from the above-described studies. 

3. Subsite distribution 

 
Deepa et al.46 concluded in their study that buccal mucosa (BM) was the most common subsite 

(64.94%). BM cancers (81.1%) were more likely to present in the advanced stage compared 

to tongue cancers (52%) (P = 0.000). The factors influencing survival were age (>50 years), 

advanced cT stage, nodal metastasis, overall stage, and presence of orocutaneous fistula. 

Thavarool et al.47 conducted a retrospective study in which the tongue was the most common 

site of cancer in more than half of the patients (113, 51.4%) followed by buccal mucosa (48, 

21.8%) and lower alveolus (34, 15.5%). 

Dhanuthai et al.49 divided the subsites into lip, tongue, the floor of the mouth, gingiva, 

alveolar mucosa, palate, oral/labial mucosa, maxilla, and mandible. 
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The study concluded that the preferred sites for oral cancer were the tongue, labial / oral 

mucosa, gingiva, palate, and alveolar mucosa, respectively. 

In our study population oral tongue was the commonest subsite followed by buccal mucosa, 

hard palate, respectively. The alveolus, floor of the mouth, and commissure of lip showed 

equal and low subsite presentation of oral cavity malignancy. 

In the buccal mucosa, the right and left sides showed equal predominance. In the case of the 

hard palate, the right side shows a higher incidence than the left side. 

As in our study, the tongue is the commonest subsite for oral cavity cancer in studies 

conducted by Thavarool et al. and Dhanuthai et al. 

4. Risk factor distribution. 

 
Thavarool et al.47 conducted a retrospective study of a prospective database of oral cancer 

patients who underwent surgery from June 2009 to June 2013. Results showed that the 

majority of the respondents were tobacco users (188, 85.5%). 

Ken Russell Coelho.43 concluded that smoking and alcohol are known risk factors for oral 

cancer. They observed that 57% of all men and 11% of women aged 15 to 49 use some form 

of tobacco. Besides smoking, the use of smokeless tobacco is also widely prevalent, the use 

of betel quid also referred to as pan consists of pieces of areca nut, tobacco treated or not, 

aqueous calcium hydroxide (slaked lime), and some spices wrapped in a leaf of a betel vine 

leaf. This is very common and is socially and culturally accepted in many parts of India. 

On analyzing the risk factors betel nut chewing was found to be the major risk factor in our 

study followed by alcohol, smoking, pan masala, spicy food, and sharp tooth in the respective 

decreasing order with chronic oral sepsis was the least common risk factor. Our results are 
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different from the above described two studies that could be due to demographic variation 

between the study populations. 

5. Type distribution 

 
Dhanuthai et al.49 determined the prevalence and clinicopathologic features of oral cancer 

patients. Biopsy records from participating facilities were reviewed for oral cancer cases 

diagnosed from 2005 to 2014. Demographic data and the location of injuries were collected. 

The lesion sites were divided into lip, tongue, the floor of the mouth, gingiva, alveolar 

mucosa, palate, oral/labial mucosa, maxilla, and mandible. Oral cancer has been divided into 

7 categories: epithelial tumors, salivary gland tumors, hematologic tumors, bone tumors, 

mesenchymal tumors, odontogenic tumors, and others. 

The three most common oral cancers in decreasing order of frequency were squamous cell 

carcinoma, non-Hodgkin lymphoma, and mucoepidermoid carcinoma. 

Neville et al.50 concluded that over 90 percent of these tumors are squamous cell carcinomas, 

which arise from the oral mucosal lining. Despite the easy accessibility of the oral cavity to 

direct examination, these malignant tumors often go undetected. Late-stage and survival rate 

for oral cancer has remained broadly unchanged over the past three decades. 

In our study results shows the types of oral carcinoma distribution of the study population 

which consists of adenoid cystic carcinoma & mucoepidermoid carcinoma were 2%, verrucous 

carcinoma 4%, and 92% of squamous cell carcinoma. The majority of the study population 

presented as squamous cell carcinoma followed by verrucous carcinoma. Adenoid cystic 

carcinoma and mucoepidermoid carcinoma showed equal and least predominance and both 

were located in the hard palate. 
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The study results of Neville et al. and Dhanuthai et al. are similar to our study results that 

squamous cell carcinoma is the commonest type in oral cavity cancers. 

6. Treatment distribution 

 
In most of the studies, patients presented late, and hence the results of surgery could not be 

compared effectively. Radiotherapy was used as the first line of management of carcinoma of 

buccal mucosa in a series by M Krishnan Nair and R. Sankaranarayanan, the study population 

showed that 85% with stage I, 63% with stage II, 41% with stage III, and 15% with stage IV 

disease survived disease-free at 3 years.48 

Fein et al.51 concluded in their study that surgical treatment for T1 – T2 patients with the 

addition of postoperative twice a day radiotherapy is recommended in selected cases. For T3 – 

T4 patients twice a day preoperative radiotherapy is recommended as it reduces the extent of 

the surgical procedure. Surgery or radiotherapy as a single modality of treatment is generally 

recommended for early-stage diseases like stage I and stage II. Both have resulted in similar 

survival rates. But for patients with locally advanced disease, combined modality treatment is 

recommended. 

Since the majority of cases present at a late stage, the therapy is more complex with the worst 

prognosis as per Bernier et al.52 

In our study treatment distribution of the study, the population consists of 73% with 

chemotherapy+radiotherapy, 6% radiotherapy, 6% with surgery + chemotherapy radiotherapy, 

surgery+radiotherapy is 4% and 12% underwent the only surgery. The majority of the people 

underwent chemotherapy + radiotherapy followed by people who underwent only surgery. 

The least majority of people underwent surgery followed by radiotherapy. 
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The majority of the patients underwent chemotherapy and radiotherapy followed by surgery 

rather than combined modalities, even though the stage at presentation is early in 56 % the 

of sample size. We could not make out a significant relation between responses with a 

particular treatment modality. But overall, symptomatic improvement for the patients is seen 

in all treatment modalities after 4 weeks of completion of treatment. 

7. Grade distribution 

 
Pires et al.53conducted a study to report the demographic and clinicopathological features from 

OSCC diagnosed in an oral pathology service in south-eastern Brazil in an 8-year period. All 

OSCC diagnosed from 2005 to 2012 were reviewed, including histological analysis of all 

hematoxylin and eosin-stained slides and review of all demographic and clinical information 

from the laboratory records. Histological diagnosis and grade of the tumors rendered after 

analysis of the HE-stained slides revealed that, from 303 cases of conventional invasive OSCC, 

93 cases (30.7%) were classified as well-differentiated OSCC, 138 cases (45.5%) as 

moderately differentiated tumors, and 72 (23.8%) as poorly differentiated tumors. Although 

there were some differences in the histological grade of the tumors when comparing each 

location, these results were not statistically significant (p=0.381). 

From the remaining 43 OSCC samples, 26 cases (7.5%) were diagnosed as micro-invasive 

OSCC and the remaining 17 cases were diagnosed as OSCC variants, including 9 verrucous 

carcinomas (2.6%), 5 spindle cell carcinomas (1.4%), 2 basaloid (0.6%) and 1 papillary (0.3%). 

The distribution of the histological grade of the conventional invasive OSCC (n=303) was 

also different when comparing the gender of the patients, as males were predominantly  
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affected by moderately differentiated and poorly differentiated tumors, while females 

presented mostly with moderately differentiated and well-differentiated tumors (p=0.004). 

Hanemann et al.54 did a study to histologically assess different types of oral squamous cell 

carcinoma and the silver-binding nucleolar organizer region (AgNOR) morphology in 

neoplastic cells, as well as to quantify the number of AgNORs in each type of carcinoma in 

order to relate AgNOR count and histologic grading. AgNORs were seen through a light 

microscope inside the cell nuclei as black to brownish dots since the yellow staining allowed 

easy visualization of individual NORs. The number and diameter of the NORs, usually round 

in shape, were variable and either diffusely distributed all over the nuclear area or grouped in a 

wide, round, and less intensely stained structure. The grouped AgNORs had smaller diameter 

and were more variable in amount than those diffusely distributed. 

The number of AgNORs in every OSCC studied is showed that the mean number of 

AgNORs per nucleus was 3.20 (±0.61) for the well-differentiated group, 5.33 (±1.42) for the 

moderately differentiated one, 8.27 (±0.39) for the poorly differentiated one, and 10.08 (±0.27) 

for the undifferentiated one. Kruskal-Wallis test showed a statistically significant difference 

(p=0.01) among the mean numbers of AgNORs in each studied group. There were also 

statistically significant differences (p=0.01) for all two-by-two comparisons of groups. 

Our study shows the grades distribution of the study population in which 44% were 

well-differentiated, 56% were moderately differentiated and no patients were poorly 

differentiated. Results of our study show that the majority of the patients had moderately 

differentiated pathologic grades followed by well-differentiated grades and none of the 

patients had poorly differentiated pathological grades. 
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Our study results are similar to the study conducted by Pires et al. that the majority of the 

patients had moderately differentiated pathologic grades. 

8. Surgery distribution and Response to treatment 

 
Dzioba et al.55 showed in their study that one hundred and seventeen patients who had 

undergone partial glossectomy with reconstruction participated in this study. Results indicated 

no significant differences in swallowing function between baseline and 6 months post-surgery 

and no significant differences in speech function (SHI subscales) between baseline and 1-year 

post-surgery. Most quality-of-life domains returned to baseline levels by 1-year post-operation, 

while difficulties with dry mouth and sticky saliva persisted. They concluded that assessment 

time influenced patient-reported speech, swallowing, and quality of life outcomes, while the 

effects of treatment (for time) were only found for swallowing and quality of life. 

Results of the study will help to guide clinical care and will be useful for patient 

counseling on short- and long-term functional and quality of life results from the surgical and 

adjuvant treatment of oral cancer. 

Langdon et al.56 did a study and showed that the overall 5-year survival figure, not 

corrected for age and sex was, 32.8%. The local recurrence rate for all sites was 44%, 90% of 

these recurred within 2 years of diagnosis. Analysis of the material has not provided a 

satisfactory explanation for this; lesions do not present at an earlier stage in females neither do 

they occur in younger patients. Survival rates analyzed by clinical staging at presentation 

confirm that the prognosis for early-stage lesions is very much better than for late-stage lesions, 

the 5-year survival for stage I is 50% whereas that for stage IV is only 20%. 
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Suarez-Cunqueiro et al.57 led a study to evaluate the prevalence of the discourse and 

swallowing after radical surgery of oral cancer and oropharyngeal cancer the patient’s 

viewpoint and to examine the association of these functional alterations with selected clinical 

characteristics regarding patients, tumors, and oncologic treatment. Speech problems were 

reported by 851 patients (63.8%), and swallowing problems were reported by 1006 patients 

(75.4%). The variables that presented a significant association with speech and swallowing 

impairment were sex, tumor location, pTNM stages, and stage of the tumor, treatment 

modality, and reconstruction type. 

This survey, based on patient perception, suggests that those who undergo radiotherapy 

associated with the surgical removal of a tumor, have late-stage tumors (III-IV), or have tumors 

located on the floor of the mouth should be informed of the greater risk of persistent severe 

speech and swallowing problems. 

Boysen et al.58 concluded that clinical findings, treatment, and results have been 

recorded prospectively in 661 patients with carcinoma of the head and neck. In the study, with 

an average follow-up of 3 years, 7813 follow-up consultations revealed 220 recurrences. The 

overall "recurrence pick-up rate" and subsequent "cure rate" were 1:36 and 1:113 

consultations, respectively. 

In our study response was analyzed after a duration of six week after completion of 

treatment using WHO response evaluation criteria in solid tumour. In the study population only 

11 patients underwent surgical management of which the majority underwent wide local 

excision. Only 3 patients out of 50 underwent wide local excision.
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One patient underwent wide local excision with marginal mandibulectomy. One 

patient underwent wedge resection with an advancement flap. One patient underwent 

inferior partial maxillectomy and one patient underwent total maxillectomy. One patient 

underwent hemiglossectomy and another patient underwent hemiglossectomy with modified 

radical neck dissection. One patient underwent composite resection with pectoralis major 

myocutaneous flap (PMMC) and another patient underwent composite resection with PMMC 

flap with modified radical neck dissection. Out of 50 study populations, 21 patients showed 

complete response, 23 showed partial response and 6 patients showed progressive disease. 

The majority of the patients showed only partial response to all treatment modalities and 

only 42 % showed complete response to various treatment modalities. 12% of the study 

population showed progressive diseases despite various treatment modalities. Results of our 

study show that there is a significant improvement in terms of swallowing noted in the post- 

treatment evaluation of all treatment modalities which is similar to the study conducted by 

Suarez-Cunqueiro et al. 

A multifaceted approach that integrates health education, tobacco and alcohol control, early 

detection, and early treatment is needed to reduce the burden of this eminently preventable 

cancer. How to accomplish this is known; astonishingly, it has not been applied in most 

countries, and not at all in the high-burden countries. Improving awareness among the general 

public and primary care practitioners, investing in health services to provide screening and 

early diagnosis services for tobacco and alcohol users, and providing adequate treatment for 

those diagnosed with invasive cancer are critically important oral cancer control measures.
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SUMMARY AND CONCLUSION 

 

 The various cancers in the oral cavity are treated by surgery or radiation or 

surgery followed by radiation or radiation along with chemotherapy or a 

combination of all three modalities. 

 Multimodal treatment had a better cure rate compared to single-modality 

treatment. 

 Radiotherapy is more effective in the early stages and in combination with other 

modalities in the late stages. 

 In all the treatment modalities all together there is significant symptomatic 

improvement noted for pain, trismus, and swallowing. 

 Significant relation could not be found out between particular treatment modality 

and response of tumour, six weeks after completion of treatment. Response to 

various modalities of treatment varies from person to person, stage of 

presentation, and general condition of the patient and could not be generalized 

and compared. 

 Betel nut chewing is the most common risk factor associated with oral cancers 

followed by alcohol, smoking, pan masala, spicy food, sharp tooth and chronic oral 

sepsis in the decreasing order. 
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CASE SHEET PROFORMA 
 

 

 

Name: Age/Sex: IP/OP: 

Occupation: 

Address: 

 
 

Phone no: 

 

Pre-treatment evaluation date: Post treatment evaluation date: 

 
 

DIAGNOSIS 
 

Sub site Type Grade 

 

Stage TNM 

 

Early/Late 

 

SYMPTOMS 

 
 SYMPTOMS Pre 

treatme 

nt 

Post 

treatmen 

t 

1  Pain   

 

2 Bleeding   

3 Trismus   



98  

4 Speech alteration No/Yes 

If Yes 

  

5 Swallowing   

6 Perfomance status   

 

 

 

 

Treatment 

Major/Minor 

Response to treatment RECIST 

  

 

 

 

PERSONAL HISTORY 

Smoking 

Alcohol 

Betel nut/tobacco chewing 

Sharp teeth/dentures 

Chronic oral sepsis 

Spicy food intake 



 

ABBREVIATIONS 
 

 
Sl. No. Abbreviation Stands for 

1 AJCC American Joint Committee on 
Cancer 

2 CA Cancer 

3 cGY Centigray 

4 CT Computed tomography 

5 CT Chemotherapy 

6 Eg Example 

7 et al. And others 

8 FNAC Fine Needle Aspiration 
Cytology 

9 gy Gray 

10 HE Hematoxylin and eosin 

11 HPV Human papilloma virus 

12 i.e., For example, 

13 kDa Kilodalton 

14 Lt Left 

15 OSCC Oral squamous cell carcinoma 

16 PMMC Pectoralis major 
myocutaneous flap 

17 RT Radiotherapy 

18 µm Micrometer 

19 WHO World Health Organization 

20 XRT External beam radiotherapy 
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PATIENT INFORMATION SHEET 

 

TITLE:  A PROSPECTIVE STUDY OF MANAGEMENT OF ORAL CAVITY CANCERS 

 I, Dr. Ganga P, Post graduate student, MS in Otorhinolaryngology, Government Stanley 

Medical College is going to undertake the study on the above-mentioned topic. 

The purpose of this study is to study about the various management of oral cavity cancers and to study 

effectiveness of various management modalities 

It also studies about the comparison of different modalities of treatment in management of oral 

cancers  

It also helps to identify the risk factors associated with oral cancers 

I assure that all the information provided by you will be kept highly confidential and privacy is 

assured. Your identity would not be revealed to anyone. The study may be published in scientific 

journal, but your identity will not be revealed. 

 

Your participation in this study is voluntary and you can withdraw from this at any point of time 

 

 

 

 

Signature/left thumb impression of the participant 
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INFORMED CONSENT 

 

TITLE:  A PROSPECTIVE STUDY OF MANAGEMENT OF ORAL CAVITY CANCERS 

The content of the information sheet dated __________ that was provided have been read 

carefully by me/explained in detail to me, in a language that I comprehend and fully 

understood the contents.  

I confirm that I have had the opportunity to ask questions. 

The nature and purpose of the study and its potential risks/benefits and expected 

duration of the study and other relevant details of the study have been explained to me in detail.  

I understand that my participation is voluntary and that I am free to withdraw at any 

time, without giving any reason, without my medical care or legal right being affected. 

I agree to take part in the above study 

 

_______________________________ 

(Signature/Left thumb impression) 

 

Name of the Participant:   _________________________ 

Son/Daughter/Spouse of   _________________________ 

Complete postal address: _________________________ 

This is to certify that the above consent has been obtained in my presence. 

______________________________    Date: 

Signature of the principal investigator    Place: 

 

 

1) Witness – 1                 2) Witness – 2 

____________________            ________________________ 

Signature:                                           Signature: 

 Name:                                 Name: 

Address:                                Address: 
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தகவல்நகல் 

 

TITLE A PROSPECTIVE STUDY OF MANAGEMENT OF ORAL CAVITY CANCERS  

 

இந்தஆய்வில்உங்களிடம்தகட்கும்தகள்விகளுக்குமுழுமனதுடன்பதில்அளிக்க
தவண்டும். 

இந்தஆய்வில்உங்கள்நொள்பட்டதநொய்கள், 

உடல்நலம்ததடும்நடத்ளதததொடரப்ொகவிவரங்கள்பற்றியவிவரங்களபற்றிதக
ட்கப்படும் 

இந்தஆய்வில்உங்களுக்குஎந்தபின்விளளவும்ஏற்படொதுஎன்பளதநொன்உறுதி
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உங்களிடம்தகட்கும்தகள்விகளில்உங்களின்சுயவிபரம், குடும்பவிபரம், 

ததொழில்விபரம்,  விபரங்கள்மற்று 

ம்இதரவிபரம்அடங்கும். 

உங்களுக்குபணம்எதுவும்அளிக்கபடொதுஎன்பளதஇதன்மூலம்ததறிவிக்கிதற
ன்.இந்தஆய்வில்பாரவ்ைநரம்பியல்நநாயாளிகளுக்குைண்ணபாரவ்ைக்குமா
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க்தகொபயன்படலொம். 
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றுதியளிக்கிதறன். 

இந்தஆய்வின்முடிவுகள்பத்திரிக்ளகளில்பிரசுரிக்கபடலொம்ஆனொல்உங்களி
ன்அளடயொளம்எதுவும்கொட்டப்படொது. 
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