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ABSTRACT

“‘“DETECTION OF HUMAN PAPILLOMA VIRUS INFECTION IN CA SES OF
ORAL CARCINOMA USING p16 IMMUNOHISTOCHEMISTRY”

Introduction- Oral cancer is a major worldwide health issue vhifih prevalence
and fatality rates throughout the world. It is 8femost prevalent cancer worldwide.
Oral squamous cell carcinoma accounts for 40-50%Iahalignancies in India. The
primary known risk factor for oral cancer includebacco and alcohol consumption.
Recently Human papilloma virus (HPV) infection oigin risk type has become
evident and is linked to the development of oraloeais etiologically.

Objectives To detect human papilloma virus infection in caeé oral carcinoma
using pl6 immunohistochemistry and to determine #ssociation of human
papilloma virus with the histological grading of abrcarcinoma using pl6
immunohistochemistry.

Material and methods A one year prospective study of 50 cases of sqabhmous
cell carcinoma (OSCC) was taken and histologicatlong was done as per modified
Broder’s grading system. All the OSCC cases wardiatl for p16 expression. Cases
showing pl16 positivity and its association withtbisgical grading were studied. P
value of <0.05 was considered statistically sigaifit.

Results-pl16 was positive in 48% of cases with male prepmam=. There was no
statistically significant association of human plapia virus infection with the
histological grading of OSCC using p16 IHC (p valQe304)

Conclusion-p16 IHC is an important biomarker, particularly fogh-risk HPV types
infection, which makes it useful in evaluating HR¥sociated squamous carcinoma.

Knowing the HPV status by IHC is a more feasibbesye cost effective, reproducible
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test and could impact patient management and sanamnd the development of

prophylactic vaccines based on their viral capsids.

Keywords- Oral carcinoma, Human papilloma virus, pb

Immunohistochemistry
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I ntroduction

INTRODUCTION

Oral cancer is a major worldwide health issue wiigh prevalence and
fatality rate throughout the world. It is th& fost prevalent cancer worldwitdt The
prevalence is higher in underdeveloped nations thateveloped nations. In India,
oral squamous cell carcinoma is the most frequenh fof head and neck cancer,
accounting for 40-50% of all malignancieSquamous cell carcinoma has been seen
in a variety of oral anatomical locations. They ksted as follows: lip, tongue, buccal
mucosa, lower gingiva, upper gingiva, hard palate] floor of the mouth Tobacco
and alcohol intake is the most important known fesktors for oral cancer. Recently
Human papilloma virus (HPV) infection of high riskpe has become evident and is
linked to the development of oral cancers etiolallyc HPV is a key risk factor in
ruling out while assessing a case of oral canaedssahighly associated with oral sex
behaviour. These viruses are considered to be @nogenic infectious agents not
only in cervical cancer but also in a proportiorocdl cancerfs The most commonly
detected high-risk types are HPV16 and HPY/18 oral cancers, HPV appears in as
an early initiator of proliferation in the earlyage of carcinoma. The viral
oncoproteins E6 and E7 associated with HPV causeecaby binding to and
inactivating the tumour suppressor proteins p53 @RO (retinoblastoma protein). It
affects cell control of transcription, thereby pmting the malignant transformation
of HPV infected cells leading to pl6 overexpressiahich is easily detected by

immunohistochemistry (IHC)

The human papillomavirus (HPV) was first discoverrdl956, and it was
linked to relatively harmless tumours at the fimleater research established the link

between HPV and numerous human cancers. The finstop to establish a link
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between HPV and cancer biology was Harald zur Hatm#y years ago. In 2008, his
research into the link between HPV and cervicateaearned him the Nobel Prize in
Physiology or Medicine. Following that, researchoalound anogenital cancers like
penile, anal and vulvar were also linked to HPV chhis caused by the sexual
transmission route. High-risk HPV has been idegtdifin oropharyngeal and other
Head and Neck Squamous Cell Carcinomas (HNSCCsdent yealﬁs Previously

the oral cancer causes includes mainly tobacce aset alcohol usets

HPV positive HNSCC has association between sexehlviour and the
disease as compared to HPV negative HNST to 80% of cases of HNSCC are
ascribed to tobacco use as the primary cause. Baltlacco and alcohol usage acts
synergistically to enhance the risk of HNSCC. WHileV infection has been linked
to a significant increase in HNSCC incidence, aeatj tobacco use has been linked
to a decrease in the cancer's prevalence of the®sdime tumor suppressing gene
remains inactive in HPV infected HNSCC due to geivaaiteration caused by the E6

and E7 viral oncoproteifls

Hence, this study was aimed at detecting HPV u#iegpl6 immunomarker

and its association with oral carcinoma.
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Objectives

OBJECTIVES

. To detect human papilloma virus infection in cases of oral carcinoma using
p16 immunohistochemistry.
. To determine the association of human papilloma virus with the histological

grading of oral carcinoma using p16 immunohistochemistry.
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Review of literature

REVIEW OF LITERATURE

EMBRYOGENESIS-

The head and neck are developed from branchiaharypgeal arches which
appear in week four and five of embryonic developmm&he mesenchymal tissue
forms the branchial arches and they are separgteddeep cleft called as branchial
cleft. Pharyngeal pouches are also formed at thee séme, although they do not
connect directly to the external branchial clefés the internal pharyngeal gut

develops pharyngeal pouches form along its lateadi.

Pharyngeal Arches

Pharyngeal
Pouches

Pharyngeal
clefts

,’ \\}\\\» $

[&& \u(&&kf“‘*«

'\\\ i “U, )/
v A4

: /////////////,/, .

Figure 1- Pouch and cleft formations in the pharynx

(Image taken from Magreni A, Jason G. Embryologyhef oral structures. Operative

Techniques in Otolaryngology. Head and Neck Surg&0¢5;110-114 )
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Review of literature

The Oral cavity structures arise from théktanchial arch. The 2 maxillary, 2
mandibular and frontonasal processes are visiblethey end of # week of
development. Between 6 and 12 weeks of gestati@nmidline fusion between the
face and the palate is completed and the uppdudigs by Gveeks of gestation. The
anterior part of the hard palate is formed durinp @0 weeks of gestation. During
week 6 of development, the palatine shelves desgerixbth sides of the tongue after

emerging from the maxillary prominences.

During the seventh week of development, the padashelves above the

tongue become horizontal and unite to producegherslary palate.

The epithelium of the second pharyngeal pouch gin®s to the palatine
tonsil. In the third and fifth months of developmelymphatic tissue invades the

primitive palatine tonsil.

At the end of week 4 of development, the tongutimed by three lingual
swellings. The two lateral lingual swellings andeanedial lingual swelling, which is
called the tuberculum impar. The second branchiah ajives rise to these three

swellings.

Due to the outgrowing part of the tuberculum imphe two-thirds of the
anterior part of the tongue is enlarged. A termswctus, in the form of a shallow V-
shaped groove, separates it from the posteriod tfithe tongue. The second, third,

and fourth branchial arches give rise to the roqtasterior one-third of the tongue.

The second median swelling, also known as the hymatiial eminence, is

comprised of mesoderm originating from the secdhutd, and fourth arches. The
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epiglottis forms as a third median swelling thaveleps from the fourth branchial

arch's posterior regioh

Lateral lingual swellings

Anterior _—~

——— Tuberculum
impar

\ Foramen—___
| Caecum
‘ e e Palatine
AN tonsil —
MM }\\_\1 )":\H‘ Copula
QY
il {.? Epiglottis—
VR A
W\ ¥ et
A\ —————Arytenoid—
swellings
A B
Posterior

Figure 2- Tongue, palatine tonsils and epiglottis &velopment

(Image taken from Magreni A, Jason G. Embryologyhef oral structures. Operative

Techniques in Otolaryngology. Head and Neck Surg&0¢5;110-114 )
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ANATOMY-

The lips are the beginning of the Oral Cavity, whaontinues as the Oropharynx or
the isthmus of the Oropharynx after it reaches fingces pillars. Oropharyngeal
isthmus describes the junction between the oratycand the pharynx. It is bounded

above by the palatoglossal folds and below by treuin part of the tonglie

\ Supernior lip
=y .y Superior labial frenulum
/1~ ‘\J\—x i i
’& b Palatoglossal arch
)

K
| — .
z ; \ Palatopharyngeal arch

.
H‘;_F_‘_,__l ‘H I| Palatine tonsil

Hard palate

Soft palate

Uvula

Choak

\ Tongue (underside)
_/ A~
Molary ———§ Lingual trenulum
. e / o —— QOpaning duct of
ﬂ’— submandibular gland
Premolars \

Ginghvae (gums)

Cuspid (canine)

Incisors

Inferior labial frenulum

Oral vestibule )| /
\ Interiar ip
—

Antanon view

Figure 3- Anterior view of Oral cavity

(Image retrieved on 14.04.2022, from https://wwetleio./concepts/oral-cavity-lips-

and-tongue/ )

Oral cavity is divided into Vestibule and Oral dgProper.
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VESTIBULE-

It is a slit like space between the cheeks andjtimes and communicates with
the outer surface through oral fissure. There \@stibule in the oral cavity that is
isolated from the oral cavity proper by the alvediane and teeth. Reflection of the
mucosa covering the alveolus creates a sulcusdctevestibular fornix. Behind the
third molar is an opening leading into the mainl @avity from the vestibule. The
cheek, which is made up of the buccinator musden$ the vestibule’s lateral wall.

Medially, it is covered with mucous membrane ardrklly is the skift*2
ORAL CAVITY PROPER-

The cavity is located within the mandibular and iittary alveolar borders.
The roof of the oral cavity is made up of the aotenard palate and the posterior soft

palate.

The Floor of the Oral Cavity constitutes the Mylold/ muscle and anterior

2/39 of the tongue lies on'it Following are the components of the oral cavity:
1. LIPS-

The interior surface of the lip is made up of mucouembrane, and its
external surface is made up of the orbicularis orisscle and skin. The vermillion
border is the line where the skin and the mucoumibmane meet. Superior labial
artery and inferior labial artery which are brarshé facial artery gives blood supply
of the lips. The infraorbital branch of Cranial MerV gives sensory nerve supply to
the upper lip, while the lower lip is supplied byetmental nerve. The branches of

Cranial Nerve VIl provide the motor nerve supply
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FLOOR OF THE MOUTH-

They are situated between the mandibular medifdseirthe tongue’s inferior
surface, and the mylohyoid. They resemble a timgéshoe-shaped area. The mucosa
is non-keratinized, which is a hallmark of this ddion. The frenulum, a mucosal
fold which lies in the midline connects tongue aheé floor of the mouth. The
sublingual papilla is a large central projectioattican be found at the base of the

tongué®.
MYLOHYOID MUSCLE-

It is a triangular and flat muscle near the molatgsch emerges from the
mandible and fuses with the hyoid bone. Its fumci®to lift the oral cavity and the
hyoid bone. It also helps in mandibular depressionervation of this region is
provided by the mylohyoid nerve, a segment of tlgeininal nerve that originates in
the inferior alveolar nerve that runs along the dible. Blood flow is provided
through the mylohyoid branch, or mylohyoid artemhich is a branch of the alveolar
artery. The two mylohyoid muscles are combined &kenthe muscular diaphragm of

the floor of the mouth,
ISTHMUS OF FAUCES-

This is the region where the oral cavity and thepbarynx join. The
palatopharyngeal and palato-glossal muscles senits dateral boundaries, superior

boundaries by soft palate and inferior by the afdhe Tongu&.
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ORAL MUCOSA-

The oral mucosa covers inner surface of the lijpgrfof the mouth, base of

the tongue, cheeks and alveolar process and gingiva

It is the mucous membrane that forms the innemdgjnof the mouth. A
combination of stratified squamous epithelium aadrective tissue (lamina propria)
makes up this structure. It culminates in the ratiar trigone, which is located in the

posterior region. The mandibular nerve branch wetes it.
The oral mucosa has the following functions-

The epithelium protects from infection by actingaalsarrier between the body

and any invading microbes.

Sensation- salivating, swallowing and gagging dre teflexes that are
initiated by the oral cavity receptors. Pain, tquotessure, temperature and taste are

the receptors included.

Secretion- the major secretion is saliva produgethb salivary gland but the

sebaceous gland secretion is insignifitahit
TONGUE-

It is a striated muscles mass which is coverechbymtucous membrane. It has
a median septum that splits it into left and rigalves.
It has 3 parts-
2. Oral (anterior 2/%)
3. Pharyngeal (posterior I?';S

4. Root (base)
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Additionally there are two surfaces- dorsal and trsn A V-shaped sulcus
terminalis divides the dorsal surface into antetioo thirds and posterior one third.
The foramen cecum serves as a landmark for thestéeminalis and the apex of the
sulcus faces backward. The anterior™2f8ucosa is rough, shows three types of

papillae: Filiform, fungiform and Vallaté&*2

Epiglottis

Palatopharyngeal
arch

Palatine tonsil

Lingual tonsil

Palatoglossal
arch

@O‘ -
- :
v Terminal sulcus

Foliate papillae

Circumvallate
papilla

Dorsum of tongue
Fungiform papilla

Filiform papilla

Figure 4- Anatomy of tongue

(Image retrieved on 14.04.2022, from https://wwetleio./concepts/oral-cavity-lips-

and-tongue/ )
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BLOOD SUPPLY

The lingual artery, a branch from the external tdrartery, provides blood
supply to the tongue. The ascending pharyngeakhrahthe external carotid and the

tonsillar branch of the facial artery gives bloaggly to the root of the tongue.

The venous drainage of the tongue involves thremee&comitantes. Two of
these venae comitantes accompany the lingual aaeiytravels through the tongue.
The hypoglossal nerve is accompanied by the therche comitantes as it travels. The
Deep lingual vein is the most important and sigaifit vein in the tongue. It is also
the largest vein in the tongue. These veins maygeetome the lingual vein at the
hyoglossus posterior border. These veins drain timointernal jugular vein as their

terminal point.
The Tongue's Lymphatic Drainage System:

Submental nodes on both sides receive blood frantighof the tongue. The
anterior two-thirds of the tongue drains unilatgrab the submandibular lymph
nodes. Also including the right and the left hafmainder of the tongue. Few central

lymphatics drain into the same nodes on both sides.

The lymph nodes of the tongue, also known as tgelgugomohyoid nodes,
receive drainage from the posterior one-third o€ ttongue on both sides.
Enlargement of these lymph nodes may be an indith&h tongue cancer is present.
The lymph that collects in the upper and lower atvlymph nodes travels from the

most posterior part of the tongue down the sideb@heck"*?
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RETROMOLAR TRIGONE, HARD PALATE AND GINGIVA

Behind the % molar there lies the Retromolar trigone, whickt@mnected to
the maxillary tuberosity at its superior end. Thadinous pterygomandibular raphe,
lies behind the retromolar trigone’s keratinisedcosa and is attached to posterior
mylohyoid ridge and mandibular pterygoid hamulustoiwhich the buccinator
muscle, superior pharyngeal constrictors and ofaitsuoris are all inserted. The
pterygomandibular space is located between thendswp ramus and the pterygoid
muscle, behind the pterygomandibular raphe. Th&espas both the alveolar and
lingual nerves. They have a posterior connectionthi® deep parotid lobe and

parapharyngeal aréa

The palate is the bony ridge that runs along tloé ob the oral cavity and the
floor of the nasal cavity. The anterior hard pakate the soft palate are the two parts
of the palate. It is the palatine process of thaillaaand the palatine bones that join
to form the anterior part of the hard palate. Tiesive fossa, along with the two
greater palatine fossae and the two lesser palfigsae, make up the five foramina
found in the hard palate. Behind the hard palatehisre the soft palate is attached.
This posterior layer contains the tensor veli palamuscle, which is soft and
movable. On the underside, there is mucoperiosteunt,at the anterior part of the
bone, there are visible transverse ridges. Thetgrgalatine branch of the maxillary
artery is the source of the blood supply for thedlgalate. The veins that drain from it
are part of the pterygoid plexus. The retropharghg®des receive lymph from the
hard palate, some of which drains to these nodéeshleumajority goes to the upper

deep cervical nod&s
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The gingiva is the pink coloured keratinised mucaisa known as gums. It is
a part of periodontium, a specialized epitheliastie which surrounds the teeth via
junctional epithelial (JE) cells. The JE servesaadefence against mechanical and
microbiological harm and is situated near the bakdhe gingival sulcus. The
mandibular and maxillary branches of the trigemimatve provide its nerve supply.
The lower gingiva starts at the keratinized mucokthe mandible and ends at the
nonkeratinized mucosa of the floor of the mouth.idt located between the

gingivobuccal guttef.
PHARYNX-
The oropharynx, nasopharynx, and hypopharynx &gadis of the pharynx.

The epithelium lining the cavities of the orophatyamd hypopharynx are both
made up of stratified, non-keratinized squamouthepum. They have seromucinous
glands and lymphoid tissue aggregates which arendfoin the submucosal

compartments.

Nasopharyngeal epithelium is composed of 60% natkered, stratified
squamous epithelium whereas pseudostratified canritiated epithelium lines the
remaining 40%. The roof of the posterior wall ahd posterior nares are lined with
pseudostratified columnar ciliated epithelium. lome areas, the two forms of
epithelia appear to have been altered. The mucasah intermittent or transitional
appearance during the alteration between the twestyof epithelia, which may

simulate intraepithelial neoplasia.
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The blood supply to the pharynx comes from a nunadbatifferent arteries,
including the greater palatine, pharyngeal, andypted branches of the maxillary
artery. The dorsal lingual branches of the lingadéery, the ascending pharyngeal
branch of the external carotid artery, and ascenttinsillar and palatine branches of

facial artery.

On the posterolateral side of the pharynx, Venumeots to form a plexus.
Blood flows to the plexus from the pharynx, thetgoélate, and the prevertebral

region. The veins of the face and internal jugukdns receive its drainage.

The pharynx drains lymph into deep cervical andoptaryngeal nodes. The

oropharynx is subdivided into-
1. Glossotonsillar sulcus (GTS) or Tonsillar fossa @&odsillar fossa

Tonsillar fossa, also known as the tonsillar sinsi®, depression in the lateral
wall of the oral cavity formed by the triangularldo(plica triangularis) of the
palatoglossal and palatopharyngeal arches. Thetiagyldurbinates and the
pharyngoepiglottic fold form the inferior border tansillar fossa, while the anterior
and the posterior tonsillar pillar define its amerand posterior boundaries,
respectively. Laterally, this area is bounded by thandible, the lateral pharyngeal
space, and the pharyngeal constrictor muscle. Gossillar sulcus, which runs from
anterior tonsillar pillar to pharyngoepigglotic dolseparates it from the base of the

tongue.
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2. Base/Root of the tongue-

It encompasses the posterior third of the tongukistimited by the tonsillar
pillar on the anterior side while the posterior difiar pillar acts as a boundary
posteriorly. The inferior side is bounded by theampimgoepiglottic fold and the

Glossotonsillar sulcus.
3. Soft palate-

It is the anatomical partition between the nasoghaand the oropharynx.

The soft palate is a slender and very flexible freusomplex.
4. The Posterior pharyngeal wall-

The prevertebral muscles and the pharyngeal mue@da up the posterior
pharyngeal wall. The wall extends from the basg¢hefskull to the cricopharyngeus

muscle
5. Palatine Tonsil

Facial artery tonsillar branch is the primary seuaf the tonsil's arterial
supply. Ascending palatine branch of facial arteGreater palatine branch of
maxillary artery, pharyngeal branch of externabtidrartery and lingual artery dorsal

branches are additional sources of vascular supply.

Drainage of the veins occurs in the palatine, phgewl, or facial veins.
Lymph flows into the jugulodigastric node, whichngs as a lymphatic drainage

point®*S

Page 16



Review of literature

HISTOLOGY OF ORAL CAVITY-
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Figure 5- Histology of Oral Mucosa showing all théayers.

(Image retrieved on 15.04.2022, from https://pod&atistry.com/12-oral-mucosa )

The oral cavity mucosa is lined by stratified sqoas epithelium. They are

highly organized, avascular and semipermeabledisBe position in the oral cavity,

and the specific mechanical needs of the regidonentes the thickness and degree of

keratinization. Epithelium and lamina propria amnmected by an interdigitated

interface. Rete pegs are wavy projections that ecnrio the lamina propria's

Page 17



Review of literature

underlying papillary projections at the deeper taykethe epithelium. The epithelium
is firmly linked to the interstitial basement merabe between these two tissues. On
light microscopy, the basement membrane conneets tb the connective tissue and
provides support to the epithelium and regarded dise dividing the connective

tissue of the lamina propria and the epitheliurtheflayer underneath it.

Based on histology, clinical characteristics andcfional characteristics, the
oral mucosa can be divided into three groups. Mblear lining mucosa can be
found in the mobile structures of oral cavity whidkludes cheeks, alveolar mucosa,
vestibular fornix, the lips, soft palate, and fladrthe mouth. The mucosa is covered
by stratified squamous epithelium that is non-kaiz¢d. The gingiva and hard palate
have masticatory mucosa, which is a rigid mucosd ith firmly attached to the
underlying bone. Para keratinized or keratinizedtisied squamous epithelium is the
type of epithelium that covers these areas. Wit the masticatory mucosa is better

able to withstand the strain or stress that isqalaturing mastication.

The dorsum of the tongue has a specialised mudusareveals either a
nonkeratinized or keratinised stratified squamouymsthelium. It is known as
specialized because it has a specialised collectidmgual papillae and taste buds
that allow for the perception of a variety of tast@his is also categorised as the

masticatory mucosa because of its actively pagteyn in mastication.

The keratinized oral epithelium consists of fouyeles: the basal layer, also
known as stratum basale, the spinous layer, alsoviknas stratum spinosum, the
granular layer, also known as stratum granulosumd, tae cornified layer (stratum

corneum).
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The mucosal lining which has non keratinized efiitine has two layers
known as the stratum filamentosum and stratum rlisten above the stratum basale.
There is absence of granular layer in mucosalditiat have thinner layer of stratum
spinosum. The squamous epithelium is charactetigethtercellular desmosomes
connection and a uniform flattening of epitheliglls from the stratum basalis to

stratum corneum.

The keratinocytes that make up the majority of symas epithelial cells are

made of cytokeratins.

The stratum basale is comprised of a layer of calunor cuboidal cells which
lies above the basement membrane and they arenedtagith hemidesmosomes.

These cells are renowned for their propensity filosis.

The stratum spinosum comprised of multiple laydrbigger cells known as
prickle cells and is located above the stratum lba3de stratum granulosum- Small
cytoplasmatic keratohyalin granules seen in thedls exhibit a strong hematoxylin

stain.

The stratum corneum, also known as the stratumricipée, is a layer which
is keratinized. The layer is formed by flattenedlsceiith no nuclei and appear pink

when stained with eosih

Lamina Propria

Underneath the epithelium is a connective tissuyerlecalled the lamina
propria, which contains neurons, inflammatory celisacrophages, mast cells,
fibroblasts and blood vessels. All of them are érped in an amorphous substance

that is composed of glycoproteins and proteoglycans
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The papillary layer at the surface and the reticlager at the deeper level are

the two layers that make up the lamina propria.

Thin collagen fibres that form undulating papilladges and join with the
epithelium to form the papillary layer. For thertsportation of nutrients, this surface

offers a larger area. This layer is filled with tkgpy loops.

Between the papillary layer and the underlying cttrce (submucosa or the
periosteum respectively) lies the reticular lay&ven though the basal fibres
eventually align to run perpendicular to the peagam, this layer is composed of
denser collagen fibres that run in a direction f&réo the surface. Because of their
firm connection to the bone, and this fibrous dttaent the oral mucosa is protected

from the shear and compression force and is kn@anuwcoperiosteum.

The fibroblast, which is the main cell in the lamipropria, plays a role in the
production of new connective tissue and amorphatstance. They help to repair
and maintain damaged tissues. In cases of drugcéadgingival overgrowth, the
fibroblasts in the gingival tissues are activatad proliferated, leading to an increase

in the secretion of amorphous substance like gyasoglycan.

During the healing of wounds, macrophages also ptenthe growth of
fibroblasts and primarily engage in phagocytic\atiis. The connective tissue of the

lamina propria contains mast cells.

The cytoplasmatic granules that make them uniqueago the anticoagulant
heparin and inflammatory mediator histamine, whishresponsible for initiating
vascular alterations during the process of inflammmma Collagen (type I, 1) and

elastin are the two main primary fibres in the lampropria's connective tisste
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Submucosa

Underneath the lamina propria is the submucosas fi$sue contains blood
vessels and nerves and is made up of elastic @#nocéllagenous tissue. Adipose
tissue, lymphoid tissue, minor salivary glands, engscle depending on the location,

may also be present.

The submucosa lines all parts of the buccal cab@gide the masticatory
mucosa-covered hard palate and accompanying ginghere there is no submucosal
layer and the lamina forms a mucoperiosteum over uhderlying bone. The
submucosa of the oral mucosa is occasionally tieeo$iectopic sebaceous glands or

Fordyce granules.

Fordyce granules have traditionally been thoughie@ normal variation, but
recent research suggests that individuals withdrigjpid profiles have more of them.
In light of this, we cannot dismiss the clinicaiding. The buccal mucosa and labial

mucosa are where they are most commonly f6und
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Histology of Lip-

1 Transition zone

: - 10 Desquamating
2 Sebaceous glands - i T v Tt —_7 surface cells

11 Epidermis

w_""—" — = 12 Sebaceous glands
A p“"-"— 13 Arrector pili muscle
" =——— 14 Dermis

3 Arrector pili muscle
4 Hair follicle

5 Orbicularis oris
15 Hair follicle

16 Sweat gland
6 Blood vessels:

a. Arlery
b. Vein

7 Adipose cells
8 Oral epithelium

9 Mucus-secreting
labial glands

17 Orbicularis oris

18 Mucus-secreting
labial glands

Figure 6- Lip (longitudinal section)- H&E, Low magnification.

(Image taken from DiFiore's Atlas of Histology wiunctional Correlations. 11ed.

South Asian, Lippincott Williams & Wilkins; 2010 )

The outer lip is lined by a thin layer of epidermmade up of desquamating
surface cells on a stratified squamous keratinggthelium. The dermis, sebaceous
glands that are associated with hair follicle bemeath the epidermis. A deeper layer
of the dermis contains simple tubular sweat gladdee dermis contains smooth
muscles that attach to hair follicles known as @oe pili muscles. The orbicularis
oris is a layer of striated muscles that makes hb@ tore of the lip. The
mucocutaneous junction is the interface betweerphdermis of the skin and the oral
epithelium. The oral epithelium which lines theeimtal surface of the lip is a moist,
stratified squamous nonkeratinized epithelium.sltailayer that is thicker than the
epithelium of epidermis. The tubuloacinar labiaargls, which secrete mucus, are

located in the deeper connective tissue and tleeiretions helps in moistening the
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oral mucosa. There are numerous capillaries, blesdels, and fat cells present in the

lip's underlying connective tisstie

Histology of Tongue-

& Filiform papillae

1 Fungiform papillae 7 Skeletal muscle

2 Filiform papillae

‘et . AR T ¢ 3 ¥ - b e 8 Blood vessels:
3 Skeletal muscie e — il o P <A1 v - a. Artery
e S Sy T : b. Vein

9 Connective tissue

4 Blood vessels:
a. Artery
b. Vein

10 Anterior lingual gland:
a. Interlobular ducts
b. Mucous acinus

©. Serous acinus

11 Nerve fibers

5 Mucosa:
a. Epithelium
b. Lamina propria

12 Excretory duct of the

lingual gland

Figure 7- Anterior region of the Tongue (longitudnal section)- H&E,

Low magnification.

(Image taken from DiFiore's Atlas of Histology witborrelations. 1% ed. South

Asian, Lippincott Williams & Wilkins; 2010 )

The tongue's dorsal surface is rough and charaetbthty numerous mucosal
projections called papillae which are in contrastthe mucosa of ventral surface
which is smooth. All of the dorsal surfaces areeted with slender, conical shaped
filiform papillae, and tips of filiform papillae shv partial keratinization and few are
fungiform papillae. It has a substantial laminai® core and a broad, rounded
surface of non-cornified epithelium. The core enital structure of the tongue are
formed by intertwined skeletal muscle bundles. Bla@ssels and nerve fibres are

found in the connective tissue that surrounds thmsecle bundles. A portion of
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anterior lingual gland lies in the lower half okttongue. This gland is a mixed form,
containing both mucinous and serous acini. Therlottelar ducts enter into the
bigger excretory duct of the lingual gland andosated on the ventral surface of the

tongue which opens into the oral cavity

1 Stratified squamous
epithelium

2 Lingual epithelium 7 Secondary papillae

3 Lamina propria 8 Blood vessels

9 Tasle buds
10 Furrow

4 Taste buds

5 Furrow

11 Serous (von
Ebner glands):

6 Serous (von Ebner a. Excretory ducts

glands): |08
a. Excretory ducts —$a_— ¥, - W

b. Serous
secrelory acini

g N \ 12 Skeletal muscles:
@i}-‘ . a. Longitudinal
(&'ﬁ b. Transverse

Figure 8- Cross section of a posterior tongue: seus (von Ebner’s) glands,
surrounding furrow and H&E, Low magnification.

-
i
b. Serous secretory <z = v
acini 57

(Image taken from DiFiore's Atlas of Histology wiflunctional Correlations. fled.

South Asian, Lippincott Williams & Wilkins; 2010)

The stratified squamous epithelium of the tongueec® the circumvallate
papillae and is known as the lingual epitheliumnid¢uious secondary papillae emerge
from the lamina propria and project into the stiedi squamous epithelium that
covers the papilla. Each circumvallate papilla &ateep trench or furrow at its base.
The circumvallate papilla's lateral surface anddber wall of the furrow contain the
oval taste buds. Numerous tubuloacinar serous glarallocated in the midline of the

tongue as well as in lamina propria.
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The tongue’s motion for phonation, chewing, andlbwang is made possible
by the skeletal muscles that weave throughout etstre. Many blood vessels are

found in the lamina proprta
PATHOLOGY AND PATTERNS OF SPREAD-
LIPS-

The most prevalent type of tumour in the lip is agous cell carcinoma
(SCC). Leukoplakia and carcinoma in situ are conlgneaen in lower lip and it may
occur several years before the carcinoma does%droRcases, there is a perineural
invasion (PNI) which was seen in conjunction withaage size tumor, recurrent
lesion, with histological differentiation of poorlfype and mandibular invasion.
Internal jugular chain lymph nodes, as well as seta and submandibular lymph

nodes, are affected by lymphatic metastasis
FLOOR OF THE MOUTH-

The most prevalent neoplasm is squamous cell caran(SCC), a moderate
level of impairment. 5% of malignant tumours insthiegion may be of Adenoid
cystic and mucoepidermoid carcinoma. Primary tummatastasizes to this area.
Roughly 90% of malignant tumours originate from #igerior midline part of the
floor of the mouth within 2 centimetres. They enfee genohyoid and genioglossus
muscles after penetrating the submucosa to reazlsub lingual gland. Until the
lesion becomes advanced, the myelohyoid muscle acta barrier. The tumour
expands early into the gingiva and periosteum ef andible and spreads along
periosteum rather than through it. The posteridemsion affects the muscle at the

tongue's base. Mandible invasion is seen as latéfestations. The submandibular
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gland becomes painful, and firm and frequently my@a when the duct is obstructed.
In about 30% cases, clinically positive lymph nodes seen and in 4% instances
bilateral nodes are affected. Risk for occult meis is 10-15% in lesions with T
stage of 1 or 2. Here, level IB and Il nodes aegjdiently implicated in high risk

bilateral spreat!

TONGUE-

Most oral tongue tumours affect the lateral andinagéiongue surfaces. Early
diagnosis is possible for the anterior two-thirish@ tongue. In advanced cases, the
base/root of the tongue and the floor of the mauéhinvaded, resulting an ulceration
and fixation. A lesion in the posterior third diettongue is seen towards the root of
the tongue and the tonsillar pillar anterior parvasions of the blood vessel and peri
neural invasion are not uncommon. Levels IB aratdl the earliest to show evidence
of lymphatic spread and seldom involvement of sulttaleand level V is also seen.
There will be clinically positive nodes in about¥8%f the patients and bilateral nodes
positive is seen in 5%. Incidence for occult metsistis approximately 30%. As the
T-stage progresses, so does the percentage of lyrogés that are positive also

increased
BUCCAL MUCOSA-

Most malignant tumours in this area are low-gragigasnous cell carcinomas,
which often appear against a leukoplakia or liclpdemus background. Likewise,
verrucous carcinoma may also develop. Melanomas tamsburs of the salivary
glands are rarely seen here. The lesions appele wiscrete and exophytic in the
early stage. The buccinator muscle provides a césaction margin if there is tumour

negative and also functions as natural barrier tp ghe further spread. The
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underlying muscles, skin, gingivobuccal sulci, guag and bone are all invaded by
the tumour as it spreads. Level | and Il lymph reodee involved in the initial stages
of lymphatic dissemination including the parotiddes. The incidence of about 9-
31% of lymph node positivity is observed. About 16%people are at risk for occult

diseas@

RETROMOLAR TRIGONE, HARD PALATE AND GINGIVA

The most prevalent type of tumour is squamouscegtiinoma (SCC). Among
the tumours of salivary gland, adenoid cystic tgpearcinoma commonly affects the
posterolateral side of hard palate. It is the logiaigiva that typically displays the
verrucous cancer along with few reports on melanarages. The odontogenic
epithelium or the embryonically trapped epitheliomy give rise to SCC within the
mandibular body or maxilla. Also, more commonlyrs@emolar regions. Identifying
ameloblastoma from metastatic SCC is crucial. Anefgblastoma is an odontogenic
tumour which is benign and affects both maxilla amandible. They can be
aggressive locally but is otherwise quite uncommith an incidence of about 1%. It

is more commonly seen in mandible.

In the lower gum, the SCC spreads to periosteusoy fbf the mouth and the
buccal mucosa nest to them. It is usual for londgréesions to first manifest as a
smooth, saucer-shaped lesion before spreadingetanéindible. Lesions of moderate
to high grade tend to invade bone. Levels | arlgniiph nodes have been infected by
the tumour. Between 18% and 52% of nodes are pesitDccult disease in
approximately 17-19%. A rare malignant type of Aaidhstoma called Ameloblastic
carcinoma, has potential to spread the lymph nadéise area and to other parts of

the body.
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Squamous cell cancer (SCC), which develops in trel Ipalate and upper
alveolar ridge, comes from gingiva. The soft pal&i@d palate, buccal mucosa and
underlying bone all become secondary sites foredidsation. The sinus invasion in
maxillary part can be seen if there have recerglgnbextractions that have provided
access. 13-24% positive lymph nodes risk is seetiagnosis. It is estimated that

22% of all illnesses are not easily diagnosed.

In the retromolar trigone (RMT), as the SCC progessit invades the
neighbouring tissues and eventually reaches theabunucosa, anterior tonsillar
pillar and buccal mucosa. Pterygomandibular andiahgderygoid muscle are both
infiltrated by the posterior metastasis. Due togkremely thin mucosa covering the
bone, mandible invasion occurs early. Buccinatoscteiand fat pad are invaded by

posterolateral spread of the tumours.

Dissemination via the lymphatic system is initiadlgtected in the level | and
level Il lymph nodes. A clinical examination willeveal positive nodes in
approximately 30% of patients. Occult disease niakges between 15 and 25

percent.
ORAL CAVITY SQUAMOUS CELL CARCINOMA-

The base of the tongue and the tonsils are fredoeations for oral cavity
cancers. Typically these tumours appear solid ao#t Hifferentiation resembling
large cell malignant lymphoma. Dysplastic altevas can be seen in the epithelium
that surrounds the tumddr Eosinophilic infiltration is related with a faviable
prognosis in the SCC of oral ca\ﬁfylf immunohistochemical markers are checked, it

is likely that the perineural and vascular invasi®CC has occurréy
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Different variants of Squamous cell carcinoma (SCL
1. Verrucous Carcinoma

Grossly, it appears as a large, soft papillary ghatvat is fungating in the oral
cavity. They are frequently infected and spread thie cheek’s musculature. They
penetrate the maxillary or mandibular region andneerial tissues are invaded.

Invasion into the nodes is rare in this carcinoma.

Microscopically, identifying a verrucous carcinonmaight be challenging
because they are well differentiated. A superfibiapsy will only diagnose a benign
papillomatosis. Having a good proper biopsy whibw rete pegs with a complicated
pattern, which are swollen and voluminous and ektemo the deeper tissues. The
tumour's well-differentiated cells set it apart frosquamous cell carcinoma.
Compared to squamous cell carcinoma, verrucousincena cells are larger.
Squamous cell carcinoma can be found in the fod08% of patients with verrucous

carcinoma. There is a high potential for recurrefcgis kind™.

Polypoidal growths can be seen on the surface efldinynx, and close
examination with a microscope reveals that thesevilys are highly differentiated.
They tend to spread locally rather than distantastasis. The two conditions,
verrucous hyperplasia and carcinoma seem veryainitl is challenging to identify
both conditions with a small biopsy and they aressified based on the presence or
lack of invasion. Laryngeal cancer is a type ofccama that can also be a hybrid.
The treatment entails surgical intervention. Whenaaaplastic transition occurred,

radiation therapy is the treatm&nt
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2. Adenoid squamous cell carcinoma/ Pseudoglandular

Actinic radiation is the root cause of this type azincer and the primary
location is the lip. Actinic radiation has no ratethe development of these lesions in
the gingiva or the tongue, however, they may occadly manifest. Their appearance

is either alveolar or pseudoglandular patt&fh
3. Adenosquamous carcinoma

These tumours are quite uncommon. Amidst the actgkndular
differentiation, squamous differentiation also ascuWhile certain tumours can
originate in the small salivary glands but they digtinct from carcinomas of the

mucoepidermoitf*>
4. Basaloid Squamous cell carcinoma

It poses the greatest risk in the oral cavity. Tagnx, oral cavity, and
esophagus are the common sites of infection. Rattedy can manifest in the lungs.
Anal canal cloacogenic carcinoma may have similzracteristics with basaloid
cancer. Similarities with adenocarcinoma are subfleeir microscopic appearance is
distinct from that of adenosquamous carcinomaatjh on a histogenetical basis,
they resemble adenosquamous carcinoma. There mmems differentiation and
mixed solid tumour in basaloid cancer. Basaloidcicemmas typically exhibit a

palisading pattern at their periphery and a sultisidrasement membrane.

They resemble adenoid cystic carcinoma in theiticyareas. These cystic
cavities are filled with mucoid and hyaline materighe prominent appearance of

basal lamina is the hallmark of this tumour. Tlishown both ultra-structurally and
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immunohistochemically. High molecular weight kematas identified by the 3482

antibody, is expressed by tumour cells.

In the larynx, it takes a similarly belligerent paHeavy smokers are more
likely to get affected with this lesion. The hallrkdeatures include hyperchromatic
nuclei, less cytoplasm, necrosis and peripherasgdihg pattern of the tumour along
with an attempt made to distinguish towards glaadwdtructures. The pharynx,
esophagus and tongue are also possible locationghifotype of tumour. Contrast

with adenoid cystic carcinoma, which is a differdiseas®.
5. Spindle cell (sarcomatoid) carcinoma

They typically develop as a polyp or an infiltraigrowth that affects the lip,
tongue or other oral cavity’'s area and they areeg@ly ulcerated. The sarcoma-like
lesions are frequently found in conjunction witluamous cell cancer. The recurrence
of spindle cell carcinoma is possible after thetiahidiagnosis of SCE. The
recurrence along with the evidence of electron asicopy, immunohistochemistry
and molecular biology all points to the sarcomatmdnponent being the result of a
metaplastic transformation in original epitheliahtor. Immunostaining is useful in
distinguishing between sarcomatiod from sarcomaithElal membrane antigen
(EMA), p63 and E- cadherin (epithelial cadherin tine membrane) are the
immunostains used. Malignant fibrous histiocytosaery similar to the sarcoma like
part. Mesenchymal differentiation along the musitlee trajectories might be visible
in this type of carcinoma. Larger cells cytoplasniilied with hyaline globules. The

prognosis is conditional on the degree of invasion.
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Polypoidal growth is the most common form of theytgeal sarcomatoid
tumour and is similar with a laryngeal polyp. Undee microscope, they look like a
combination of squamous cells and sarcoma. In icerases, the sarcomatoid
component can be mistaken for granulation tissuesreas in others it can resemble
osteosarcoma or giant cell tumour of malignant inrignd malignant fibrous

histiocytom&®.
6. Papillary squamous cell carcinoma

It typically affects the oropharynx of elderly pé®@and is HPV-positive. This
growth occurs as an exophytic outpouching of thgnta Human papillomavirus
(HPV) is the most common cause, and the prognediaviourable in comparison to

that of sinonasal cancer. Cytological atypia digtishes it from verrucous canter
The Risk factors and Pathogenesis for HNSCC-

Similar to HPV- positive cervical SCC, HPV- poséi\HNSCC shares the
same risk factors. HNSCC patients who test posftivéHPV tend to be younger age

group and have lower rates of cigarette and alcose!.

Both human papilloma virus- positive and negatiSILC share a molecular
profile that is comparable to that of cervical sgoas cell carcinoma which is HPV
positive. HPV-positive cervical cancer patientsndeto have comparable
demographics, including younger age, earlier agrsifintercourse, higher rates of

oral sex, and higher rates of sexual parﬁjlers
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Table 1: The Risk factors?

The HPV- positive and negative risk factors for Orgharyngeal cancer

HPV positive Oropharyngeal cancer | HPV negative Oropharyngeal cancer

1. Number of oral sex partners 1. Consumption of Nicotine
2. Many vaginal sex partners 2. Consumption of alcohol
3. Young age at first sexual contact 3. Older age

4. Anogenital warts 4. Poor oral hygiene

Factors increasing the chance of contracting Hupegoilloma virus includes
cigarette smoking, excessive alcohol use, and $é&alviour. These are the 3 main
causes of HNSCC, however many other variables ibomér as well. Eight major
carcinomas are directly linked to the tobacco ausa maximum of 13 sites, including
HNSCC, according to numerous international healtjaisations. Tobacco users
have a higher fatality rate when compared to nook&rs. As tobacco consumption

rises so does the likelihood that it will causeaaer>>*

Alcohol usage is prevalent among the HNSCC patjexdsording to a study.
No research is there to substantiate the indepé¢mnid&rfactors for HNSCC of alcohol
and cigarette use. When taking into account thefaistors for HNSCC is alcohol, the
degree of consumption of alcohol is taken into aeration. No similar study has
been reported with daily alcohol consumption, altffoit is plausible to predict that

increasing alcohol drinks may increase the riséefeloping HNSCE.
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HNSCC risk has been linked to tobacco use and alcade together. High
risk of HNSCC is further increased by concurrentessive alcohol and tobacco

usagé®.

The molecular processes controlling cell cyclesiftaenced by viruses such
as the herpes group, adenoviruses, and HPV. Ativatf cellular oncogenes also
known as proto-oncogenes can occur through amgific of the gene, point

mutations, or rearrangements of other ﬁéne

The herpes virus family and HPV are now recogniagdynergistic viruses
that contribute to many HNSCC. From both benign eradignant neoplasms, over a
hundred different genotypes have been isolated.V BB and HPV 18 have the
highest rates of genotype isolation. They are g@sent in the oral mucosa of
healthy individuals. The tumour-suppressing genereisdered inactive by HPV

oncoproteins E6 and E7, which cause genomic aitbesain HNSCG®*

Immunocompetence is primarily influenced by the B6d E7 HPV
oncoproteins, which modifies the intercellular inmological system. Human
papilloma virus (HPV) oncoproteins have the abitibybind with a wide variety of
human gene products, including those involved Ihpreliferation and differentiation

regulation mechanisth
Molecular pathways of Human papilloma virus inducedCancer

The human papillomavirus is a type of virus th@licates by copying its own
DNA double-helix molecule. While over 200 distinétPV strains have been
identified, only a small fraction of them causesmiam cancer. Many Human

papilloma virus (HPV) infect the epithelial cell§ the skin or the mouth (non-
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mucosal epithelium), however they have varied anateite preferences. The HPV
types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, BB, &md 68 were categorised as
possibly carcinogenic to humans by the Internatidxggncy for Research on Cancer.
Cervical cancer and other forms of HPV infectioe &rgely attributable to these
HPV strains. In addition, the HPV is subdividedoinbw and high-risk categories
based on the virus’'s capacity to successfully ttmmsinto the host cell. Cervical

cancer is caused by HPV 16, 18, 31, and 45 suhtypish are high risk subtypes.

HPV 6 and 11 subtypes are low risk subtypés*®
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Figure 9- HPV- 16 Genomé&"
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Figure 10- Schematic depiction of the steps thatdel to cancer following HPV

infection®.
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Table 2: High risk HPV types*®4

Highest risk 16, 18, 31 and 45
Other high risk 33, 35, 39, 51, 52, 56, 58 and 59
Probably high risk 26, 53, 66, 68, 73 and 82

There are roughly 8000 base pairs in the HPV dosttended genome. Their
structure is composed of three distinct parts: Aaoaling long control region, also
known as an LCR that regulates the expression aplication of genes. Both the
early region, which encodes the proteins E1-E7, tAedate region, which encodes
the proteins E8-E21, are responsible for encodintems that are necessary for gene
expression, replication, and survival. Capsid pnsteare essential for both the
packaging of the viral genome and the subsequésrse of the virus, and they are
encoded in the late (major L1 and minor L2) &te@here are three viral oncoproteins
that are encoded by the early genes and theserm@te designated as E5, E6 and
E7.E6 and E7 play crucial roles in both healthy aradignant cell division. The HPV
16 E6 and E7 proteins and other high risk typeggéi ubiquitin-dependent
degradation of tumour suppressor proteins p53 ﬁmﬂgplt is the E6/E6AP complex,
which includes the cellular protein E6AP that reges p53 protein degradation
through ubiquitination and proteasomal destructibBnmalfunction of p53 would
occur in many human cancers despite the fact tipgtrforms a role in cell protection.
p53 mutations is reported in HPV infected canceenehp53 degradation is triggered
by E6 oncoproteirié*® Chromosomal instability in cells containing HP\6 E6
oncoproteins is the first stage in carcinogendsise. G1 S phase transition, apoptosis,

mitosis and differentiation are all regulated bybpk which HPV E7 binds to E2F,

Page 37



Review of literature

rendering it inactive by proteasomal degradatioiteAE2F is released, Cyclin A and

Cyclin E are activated, which causes cells to etiter G1 S phas® Increased
. . INK4a . _—
induction of p1 to a greater extent is due to deactivation of pRbeg HPV

positive infection lesions and cancer, tumour seppor plg\IK4aL is used as
biomarker. Over expression of pl16 is observed enriajority of the HPV-positive

HNSCC. Loss of p1&/K4a

and p53 due to mutation is common in HPV- negative
HNSCC and is largely attributable to tobacco andolal use. When Rb is
deactivated in cancer cells, oncogenic effect 06 p& mitigated by blocking

CDK4/CDK®6. Phosphorylation of CDK4/CDK6 substrateciells where Rb has been

inactivated, may result to cell de3tf*>

Different Diagnostic methods for HPV positive Oralsquamous cell carcinoma-

As of yet, there has been no agreed upon methodéatifying HNSCC that
has been caused by HPV. Tissues and exfoliatecaelples can be used for testing
HPV DNA. Molecular detection is the Gold Standaftie Southern blot test is the
one of the old method that is used to detect HPNARIXNA has high sensitivity and
low false positive rates. It can distinguish diéfet types of HPV specifically.
Southern blotting is time consuming and requiregehamounts of cellular DNA,
making it unsuitable for routine clinical applicaii When compared to the southern
blot test, the sensitivity of IHC for detecting pXxpression is higher but the
specificity is lower*>>®>! Both the expression of p16 and the genetic cormpisn
associated with HPV are detected in the tiny tunsaumples using polymerase chain
reaction (PCR). This technique is extremely seresiid the presence of viral genomes
in oral tissues that have not been linked to cantlus, it creates a significant

incidence of false positives. However, this metiodseful for detecting oral cancer.
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The HPV subtypes are detected using in situ hytatdin (ISH), which has a lesser

specificity when compared to the Southern blot°$&8t Serum HPV- specific

antibodies have been linked to an increase risievéloping HNSCE.

Table 3: Detection of HPV infection®

METHODS ADVANTAGES DISADVANTAGES
DNA PCR High sensitivity, Type Risk of
specific and type contamination
overlapping, False positive result
Formalin fixed possible
tissues acceptable
In situ hybridisation Morphologic analysis Low sensitivity
in tissue slides Type specific probes
Southern blot High specificity, Low sensitivity
Integration visible, High DNA
Type specific consumption
RNA Real-time PCR High sensitivity and | Complex procedure
specificity Fresh tissue
Detection of biologic necessary
activity
In situ hybridisation Morphologic analysis Low sensitivity
in tissue slides
Protein E6/E7 Easy procedure Fluctuant
Detection of biologic sensitivity and
pl6

activity in fixed tissue

samples

specificity
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CLINICAL FEATURES FOR ORAL SQUAMOUS CELL CARCINOMA

(OSCC)-

LIPS- Most prevalent site is the vermilion of the lowgr. [They present as enlarge

discrete lesion and nontender until it ulcerates.

Leukoplakia or carcinoma in situ are the lesioret thre superficial and ulcerated,
with little or no mass. The skin around it has leeyha, and the skin on the lip has

paresthesia

FLOOR OF THE MOUTH- The early lesion is characterised by redness, mild
elevation, weakly delineated boundaries, and mihimduration. As the tumour
expands, its edges become defined, raised, andgpolivhile the centre develops

ulceration and induration.
There is a background of erythroplakia and leuKaplaisible.

Large lesion bulge into submental space and greavtine soft tissues of the
neck through myelohyoid muscles. After the remafadnterior teeth, certain cancers
invading the mandible could be seen and throudbnitour is spread to the lip and

gingival sulcud

TONGUE- Most frequent complaint is mild irritation. As theéceration progresses,
the pain is felt in the external auditory canal dedomes increasingly severe. Speech
and deglutition is affected due to extensive irdifion of the muscles. It is also

associated with foul and necrotic odour.

Eventually, the tongue becomes fixed in one pasitiad loses its ability to

extend to the unaffected side.
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Behind the mylohyoid muscles is the posterior eoaigue lesions, and they
could present as a lump near the angle of mandiblehe neck. Invasion to

hypoglossal nerve is rarely séen
BUCCAL MUCOSA-

Small lesions often cause a "lump" sensation onttimgue. Mild pain is
experienced if the lesion does not spread to tleepor lingual and dental nerves.
The ear is often mentioned as a possible refeaial fior pain. Parotid enlargement is
seen if there is obstruction to Stenson duct. #oatauses trismus if there is

involvement of buccinator and masseter muscles
RETROMOLAR TRIGONE, HARD PALATE AND GINGIVA

llI-fitting dentures, loose teeth, pain, non-heglsore throat and other similar

issues are all possible manifestations.
History of inappropriate root canal therapy andtdeaxtractions is common.

Lower lip paresthesia occurs due to involvemenindérior alveolar nerve
which is affected by the tumors invading the maledikvidence of leukoplakia pre-

exists.

Lesions of the retromolar trigone cause pain inexiernal auditory canal and

the preauricular region. Trismus developed duevolvement of pterygoid muscles.

Submucosal mass and dental symptoms are seemaraimeolar SCC and X

ray shows lytic lesion in the mandible.

Minor salivary glands may enlarge slowly and camsesa submucosal tumour

to form and eventually ulcerate at their cehtre
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Clinical features of HPV- induced Oral squamous cékarcinoma

HPV-positive patients who have head and neck squamell carcinoma are
more likely to be younger, to have never smoked, tanuse alcohol just socially.
Patients with HPV positive HNSCC patients may ergiagoral sexual behaviour or
have several sex partners. Survivability is best@ong patients with HPV-positive
HNSCC than those with HPV-negative HNSCC. Orophargnd base of tongue are
typical sites for the development of HPV-inducedi@nous cell carcinomfi&® The
tonsillar crypts are encased in reticulated epitineland are located surrounding the
immune system in close proximity. HPV infection amsdbsequent malignant

transformation may compromise the immune sy&tem

The HPV-induced squamous cell carcinoma cannot isenguished from
non-HPV-induced squamous cell carcinoma by anyiqudar histologic features.
Identification of HPV-positive and -negative patens essential for administering
targeted therapy. Understanding the pathophysioloigfHNSCC in all people is
essential for identifying the unique targets oatreent. The prototypical HNSCC is
very slightly distinguishable from the physical cheteristics of HPV-driven
carcinogenesis. SCCs caused by HPV are primarihykeoatinizing SCC. They are
sometimes referred to as poorly differentiated ioaroas or basaloid carcinomas due
to the lobular growth of cells with hyperchromatiaclei, minimal cytoplasm, and

apparent mitotic activiff "%

The clinical manifestation of tumour and neck stagelPV-positive HNSCC

is unique.
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In contrast to non-HPV-related carcinomas, whicé gpically found at a
later N-category stage, carcinomas caused by HMdantified at a more treatable

stage | (T-category stadd)
The TNM staging of the Oral squamous cell carcinom&

TNM cancer staging is an evaluative system thas dilse primary tumour’s
size (T), involvement of local lymph node (N), adistant metastases (M) to
determine the amount of tumour progression throughee body. This classification
is crucial for the planning of the therapeutic amyrcalculating the likelihood of
recurrence, and gauging overall survival. The disisaanatomic spread is the only
prognostic factor taken into account in this clssiion; other prognostic criteria,

including comorbidities or treatment, are not.

Carcinoma of the oral cavity is staged accordingtiie TNM system.
Squamous cell carcinoma makes up the great majotigases that apply, however
various cancers of the epithelium and minor sajivglands are included as well. The
material that follows is based on the eighth editid the American Joint Committee

on Cancer (AJCC), which was released in 2017 axdtepl in 2018.

Page 43



Review of literature

Table 4: TNM staging of OSCC

PRIMARY TUMOUR (T)

TNM STAGING EXTENT OF PRIMARY TUMOUR
TX Primary tumour undetermined
Tis Tumour in situ
T1 Tumour is 2 cm (largest dimension) and its degftvasion (DOI)
iS5 mm
T2
i. Tumour lesser than or equal to 2 cm in diamatet between 5 to 1
mm of DOI
. Tumour more than 2 cm but lesser than 4cm anditer with a DO
of 5 mm to 10 mm.
T3
i Tumours with DOI of more than 10 mm or
il. Tumours larger than 4cm in diameter with a L0 mm
T4 Moderately advanced or Very advanced
T4a Moderately advanced- local disease
i. Tumour larger than 4 cm with more than or greditan 10mm DiiOl
il. Tumour has spread to nearby organs or tissdlesough the
maxillary sinus, mandibular or maxillary corticabrie, into facia
skin etc
T4b Extremely advanced- local disease
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When the tumour has spread to the pterygo#adgd or the base of the

skull, masticator space and invasion to the inleraeotid artery

REGIONAL LYMPH NODE (N)

NX Regional lymph node cannot be assesed
NO No metastatic regional lymph node
N1 Metastases of single ipsilateral lymph nodepm8ar less in greatest
dimension
N2 Metastases are specified as N2a, N2b and N2c
i. N2a Metastasis in a single ipsilateral lymph noge€3 cm but< 6 cm
ii. N2b Multiple ipsilateral lymph node metastasis withne > 6 cm
iii. N2c Bilateral or contralateral lymph node metastas#h not > 6 cm in
greatest dimension
N3 Lymph node metastasis with > 6 cm in maximumethsion

DISTANT METASTASES (M)

cMO No signs of metastases
cM1 Distal metastases
pM1 Microscopically verified distal metastasis

NOTE- To categorise as T4 requires more than jysesicial erosion of the bone or

tooth socket caused by gingival primary.
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STAGE GROUPS’?

Groups of patients are given a prognosis basedein tumor's stage. It is

categorised similarly to how other head and neckess are:

Table 5: Stage Grouping of OSCC

STAGE GROUP TNM STAGING

STAGE O Tis, NO, MO

STAGE | T1, NO, MO

STAGE I T2, NO, MO

STAGE Il T3, NO, MO or {T1, T2, T3}, N1, MO
STAGE IVA T4a, {NO, N1}, MO or {T1, T2, T3, T4a}N2, MO
STAGE IVB {Any T}, N3, MO or T4b, {Any N}, MO
STAGE IVC {Any T}, {Any N}, M1

Histopathological grading of OSCC

In the OSCC histopathological grade for lip squashaell carcinoma,
Broder’'s pioneered the use of histopathologicadigig It was predicated on the
variances in tumour differentiation. Anneroth et 8ryne et al. and Jakobsson et al.
suggested more intricate grading schemes. Lataracteristics of the tumour itself,
like differentiation, as well as those of the tumbost interface, like invasion
patterns and host responses were all consideréltebg multifactorial systems. They
influenced the establishment of the concept of sbiee dyscohesive, and non-
cohesive patterns of invasion in the minimal dagts of the Royal College of

Pathologists (United Kingdom), to which a disperpattern was later added. A novel
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feature that should be added to these systeme mhility to assess myofibroblasts, or
cancer-associated fibroblasts, using alpha smooth usclm  actin
immunohistochemistry. However, the World Health @ngation (WHO) did not
support such multifactorial systems and insteadiged on bare-bones data sets and
uniform histopathology reporting. According to tldegree of keratinization and
nuclear pleomorphism, tumours of the head and necsording to the most recent
edition of the Classification of Head and Neck Gasmnly recognises three different
levels of differentiation for traditional OSCCs: Nyemoderately, and poorly-

differentiated®"™

Figure 11- Histopathological grading of OSCC as pedegree of differentiation,

Low power, H&E: (d) Well (e) Moderately and (f) Poaly differentiated

( Image sourced from Estimation of serum sialidanioral submucous fibrosis and
oral squamous cell cancer by Chittemsetti S, Mdwtla PK, and Guttikonda V. J

Oral Maxillofac Pathol 2019;23:156-160 )

IMMUNOHISTOCHEMISTRY-

p1l6 ImmunoHistoChemistry ( IHC)

pl6 (or pl6INK4a, CDKN2A, cyclin-dependent kinasehibitor 2, and

multiple tumour suppressor 1) is a protein withieas names. It acts as a tumour
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suppressor by preventing cell division and prolaggihe G1 to S phase transition.
Overexpression of pl6INK4a protein, a cyclin-demaridkinase inhibitor, is a

promising surrogate biomarker. It serves as thaedation for the gold standard test
for detecting HPV involvement in tumours. Duringettprocess of host cell
immortalization, we observed the overexpressiontled tumor-suppressor gene
pl6.Downregulation of Rb gene liberates E2F factorseesponse to high-risk HPV
E7. In the presence of free E2F, p16INK4a is induoe upregulated. p16 is now
universally accepted as the standard test in elirevaluation because of its quick,
inexpensive method of detection. However, it's ingrat to keep in mind that not all
tumours with a p16 positive status are also HPMtpes As much as 20% of p16-
positive HNSCCs have not been linked to HPV. A $mamber of studies have
found that patients with positive results for HP\NA and mRNA do not have

abnormally high expression of p16. According totaeo study, patients with OPSCC
who tested positive for p16 but negative for HP\izodies had a dismal prognoSis

"8 According to these results, p16 overexpressidnsisfficient by itself to accurately
detect HPV infection in HNSCC. However, p16 IHCtle only option utilised by

many doctors because it is reasonably priced, leas criteria for interpreting stains,
and has been thoroughly examined. Along with p184&al IHC, DNA and RNA

based technologies will be required in the futareHPV identification.

Other immunohistochemical markers that shows pasito tumour cells
includes CK8, CK19, CK5/6 and often p53. Additiofedtors in determining OSCC

outcomes include expression of the markers p53,FE@Rd cyclin A%
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TREATMENT MODALITIES FOR OSCC-
LIPS-

Surgery as well as Radiotherapy (RT) has equal cates in early lesions.
Surgery is the recommended treatment for lowerdgions diameters up to 2 cm
outside the commissure. But RT is given as an pgfithe commissure is affected,

including upper lip cancers or upper lip lesionsger than 2 cm.

Combining treatment modalities is sometimes necgdsast more advanced
lesions. For high-grade, stage-advanced, or reaukesions in the neck, an elective

treatment option may be considered.

Other forms of treatment include interstitial brgitterapy, external beam

radiation therapy (EBRT), and combinations of Both

FLOOR OF THE MOUTH-

Both surgical excision and radiotherapy (RT) arecsssful for T1 and T2
tumours. Necrosis of bone, soft tissue, and drytmauwe a considerable risk after
radiotherapy, hence most patients choose for srgieatment instead. If there is a

tiny lesion of TX it is preferred to treat with excision or brachytherapy.

Recommendations for treatment in moderately advaie#ances include rim
excision or segmental mandibulectomy followed byeomsiyocutaneous free flap
repair and common radiation therapy (CRT) or pgstadiation therapy is added as
per pathologic findings. Treatment of midline tumowvith a clinical NO neck is

accomplished through bilateral functional neck elisi®n.
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Coupling surgical intervention with subsequent GRTecommended in more
advanced patients but they have a poor prognoBisc& circumstances will dictate

whether primary CRT or RT are considered in additmpalliative care
Surgical treatment includes-

1. Wide Local Excision- Lesions with 5mm or less izesi Involvement of the
submandibular gland and duct necessitates the @maivboth in a single

operation.

2. Marginal Mandibulectomy- Marginal mandibular resectis the removal of the
mandible's rim in tandem with the removal of thedenlying primary lesion.

They may combine with post-operative RT

3. A segmental mandibulectomy involves removing tlefflof the mouth that has
invaded the cortical bone and reconstructing ihveibh osteomyocutaneous free

flap®.
Other treatment includes:

Irradiation technique- Brachytherapy or Intraoran€ RT is used to treat patients

with superficial T1 cancer.

External beam radiation therapy (EBRT)- Cancerscdifig the anterior floor of the
oral (or palate) including both neck nodes levahd II, as well as the full width of

the mandibular arch.

Interstitial irradiation- T1 and T2 lesion minimaléxtending to tongue mucosa and

restricted to the floor of the mouth.

Intraoral Cone Irradiation- Used in well circum$eril anterior superficial lesiohs
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ORAL TONGUE-

In early lesions, the success rate of surgery auiotherapy (RT) is
comparable, and for more advanced tumours, a catbmof the two is necessary.
Tiny lesion (TX) removed with excisional biopsy.ra glossectomy with primary
closure performed trans orally is the recommendeatment for early lesions (T1 or
T2). If the invasion is deeper than 4 mm, a nedseatition may be necessary for
treatment. Glossectomy, neck dissection, tonguenstouctions, and post-operative
RT/CRT are the recommended treatments for modgratblanced cases (T2 or T3).
Excellent functional outcomes and quality of lifancbe achieved by intensive

treatment of advanced lesions (¥4)

Surgical treatment includes-

1. Partial glossectomy and primary closure for eagbidns. Extensive resection
and free flap repair can be needed for deepemigsio

2. Partial glossectomy followed by primary closurejnskrafting, and flap
restoration is the standard treatment for a lesk@at has progressed to a
moderate stage.

3. Glossectomy (near total or entire) and even largtagry (total) are
sometimes necessary for patients with T4 lesionkichw are considered
advanced.

Irradiation, either through intraoral cone placemen interstitial RT, is
another option. Post-operative radiation therapy)(Rr concurrent radiotherapy

(CRT) to the primary site is often part of thesenbined treatment plahs
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BUCCAL MUCOSA-

Primary closure after excision is possible for gerlesions smaller than 1 cm
in size. The standard course of treatment is sardo lesions that are two to three

centimetres in length. RT is used to treat smalbles on the lip commissure.

Surgical treatment includes bone resection if maledand maxilla is invaded
by the tumor lesion with free flaps to repair atdmsue or bone defect. Bilobed free
flaps are used to reconstruct the full thicknessthaf cheeks to get the desired

cosmetic results.

Other treatment includes- Electron beam irradiatiottaoral cone irradiation,
and interstitial irradiation are all used to prétdee normal tissues on the opposite

side of the body/
RETROMOLAR TRIGONE, HARD PALATE AND GINGIVA

In the case involving the lower alveolar ridge,gical treatment alone or RT
or CRT administered after surgery is the methodthadice. Segmental mandibular
excision with free flap repair is recommended famrenadvanced or severe patients.
Ameloblastoma- surgery is the gold standard, howekere is a chance of local
recurrence. It is recommended to operate on retia@aniagone lesions if they are
small and diagnosed at an early stage. A combmaifcsurgery and post-operative
RT or CRT is used to treat advanced carcinomadevRT is the treatment of choice
for superficial lesions covering a large regions&sion of the hard palate and upper
alveolar ridge, either alone or in combination WeRT or RT, is the treatment of

choice.
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Other treatment includes- Irradiation techniqueityaoral cone for small
lesions. The ipsilateral mixed beam or intensitydolated radiation therapy (IMRT)

is the preferred method of treatment for well lalieed lesion%
Prognosis of HPV induced OSCC

Patients with HPV-positive HNSCC, especially thos#h oropharyngeal
carcinoma, who undergo radiotherapy, chemotherapsgery, or a combination of
these have a better prognosis than those with HE)ative HNSCC who undergo the
same treatments. All of the aforementioned datarara single-centre retrospective
case series research from recent years. Accordintye studies, there is a lower
probability of disease failure in individuals witHPV positive squamous cell
carcinoma compared to people without the virus. Pphegnosis for HPV-positive
HNSCC is better than that for HPV-negative HNSCGwéver the explanation for
this is unclear. Factors that increase the likelthof a favourable outcome for HPV-
positive cases include an earlier age at diagneeibiced usage of alcohol and
cigarettes, a more aggressive treatment strated¢ywer risk of recurrent tumours,
and a unique disease biol84§* Having a wild-type version of TP53, which allows
cancer cells to have an apoptotic response to tradiand chemotherapy, may

contribute to the favourable outcome of HPV-induS&®®.

Use of tobacco products may change the clinicarssowf HPV-positive
HNSCC, which could have a negative impact on thegmposis. The tumour
suppressor signaling pathways are targeted by tge hsk HPV E6 and E7
oncoproteins. In transcriptionally active HPV inieas, HPV16 E6 has the key
transformative property of inducing p53 perversumm the ubiquitin route, while the

key transformative property of HPV16 E7 is inacting pRb. Increased expression of
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CDKN2A, which encodes p16INK4a, is linked to thiscarrence. Without regard to
the presence of an HPV infection, p16INK4a positwvel the absence of TP53 gene

alterations are both strongly related with improeserall survivai®.

Using a three-pronged approach, researchers attiheersity of Foggia in
Italy were able to identify HPV in oral malignansi€el' he research was undertaken in
the Department of Surgical Sciences' Section of tém& Pathology and
Cytopathology. All the head and neck malignanciested positive for HPV by
polymerase chain reaction and in situ hybridizatemd were also positive for HPV
by immunohistochemistry for p16. Furthermore, witempared to HPV DNA PCR
and in situ hybridization, p16 IHC demonstrated best level of sensitivity as a
single test. Oropharyngeal squamous cell carcing@BSCC) and oral cavity
squamous cell carcinoma (OSCC) were reported te hasensitivity of 100% and a
specificity of 73% and 93%, respectively. Howevbgey did not study the association

of HPV with the histological grading using p16 IHC

Oral and pharyngeal malignancies have been linkedRV, according to a
meta-analysis conducted by Nallan C.S.K. et allisitrg PubMed (1995-2015),
Medline, Cochrane, Science Direct, and an inteseatch. After compiling the data,
they discovered that 588 out of 1497 individualsl teeen given a positive HPV
diagnosis by one of several methods. Using the odtle and 95% confidence
interval, they found that the risk of HPV was sigrantly higher in the case groups
compared to the controls. However, no systematiewe analysis of the correlation

between HPV infection and p16 histological gradivas conducted in their wdtk

A study conducted at Bangalore in 2014 shows tl&@® (86.66%) OSCC

cases showed pl6 positive representing HPV infigctiand found a strong

Page 54



Review of literature

association between HPV infection and OSCC. Thep &und a diffuse pattern
(grade3) of pl6 expression in a poorly differeetintOSCC and opined that pl6

correlates with aggressiveness of the O3CC

In another 2017 prospective study conducted in Kanp0 cases of oral
cancer suspicion were chosen at random for HPVtifiation using HPV DNA
(PCR) and p16 IHC technique. HPV DNA PCR found oo of cases, with only
1/17 (5.8%) cases of oral dysplasia and 5/33 (1b.d&ées of oral carcinoma, while
pl6 expression was seen in 62% of cases (31/50ddition, 83.3% of the HPV
DNA-positive patients were found to have a posijpdbs IHC stain. P16 positivity
was also observed to be higher in oral carcinorhas in oral dysplasia, within the

context of histological subtypés

Prakash P. et al. examined 69 SCC lesions ands&k @ leukoplakia with or
without dysplasi&. Diffuse nuclear and cytoplasmic staining was regabto be the
most common pl6INK4a expression pattern in the ritgj@71%) of oral SCC
patients. A total of 57.1% of leukoplakia casestespositive for pl6INK4a
overexpression. Overexpression in 69 cases ofcarater showed a diffuse pattern in
31.9%, sporadic in 24.6%, and focal in 14.5%. Teegmined p16INK4a expression
in 21 cases of leukoplakia and found that 23.8%agks displayed diffuse expression,
9.5% displayed sporadic expression, and 4.5% diedléocal expression. According

to their research, the tongue is the most prevédeation for OSCC to manifest.

In a study done in the Dharwad district of Northrikataka, Oral submucous
fibrosis (OSF) lesions were found to be pl16 positiv83.3% of cases displaying O-
30% tumour cells positivity, and in 16.7% of pateeshowing 61-90% tumour cells

positivity®. p16-positive tumour cells were observed to beemmevalent in OSCC
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with OSF (31%-60%) than in OSCC without OSF (53.3%dJditionally, they also
found pl6 positivity ranged from 61-90% in 40% OS@@h OSF and 46.7%
without OSF. Moreover, the percentage of tumodisdbat are positive in OSCC
with or without OSF was shown to be higher thanomly OSF lesion in their
investigation. p16 overexpression was either olegkm the nucleus, the cytoplasm,

or both. The measured level of intensity was eithiédl, moderate, or intense.

Hashmi A et al. investigated 144 cases of head raauk squamous cell
carcinomd’. They found that 22.9% had overexpressed pl16,ewRil.5% were
focally positive and 55.6% were negative. Basethenpercentage of p16 expression,
they found 4.9% cases with p16 expression at oved®%, 9.0% with expression
between 51% and 70%, 9.0% (with expression betwldéa and 50%, and 77.1%
with no expression or expression of less than 18%&A&omparison, they used tonsils
and cervical cancer. The possibility of cytoplasmtaining was also taken into
account with nuclear staining. There was a founpecale used to rate the intensity
of the staining: none (zero), weak (1+), patchy/erate (2+), and diffuse/high (3+).
Conversely, the proportion of cancer cells thatenmusitively stained was determined
as a continuous variable. Focal positivity was rmedi as intermediate to strong
staining in fewer than 10 percent of cancer celljle positive was defined as
intermediate to strong staining in more than 10c@er of cancer cells. pl6
immunostaining results were also divided into stdbdmsed on the percentage of

positive cells.

Ralli et al. conducted a prospective research inctvirS5 HNSCC patients
were included’. From a total of 75 patients, 78.7% showed pasitor p16 (across

all grades), while only 21.3% showed negative fb8.pThey observed expression of
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pl6 was positively correlated with the paan chewingit and was higher in people
who did not smoke or drink alcohol. Also, theiudy found a strong correlation
between pl6 expression with both the number of aegartners and the tumour's
histological grade, as well as lymph node metastasi had no significant correlation

with a history of aberrant sexual practises.

Nuclear versus cytoplasmic positive was used tcegmatse pl6é IHC
expression. Biopsies were considered positive dytltontained more than 5%
positively stained cells (the "cutoff') and negatiif they contained less than 5%
positively stained nuclei and cytoplasm. They dadiisporadic positivity as 5-10% of
labelled nuclei and cytoplasm displaying weak ansdpetsed positivity, focal
positivity as 10-30% of labelled nuclei and cytgmradisplaying strong positivity and
spreading in one tissue area, and diffuse positigg 30-85% of labelled cells
displaying strong positivity and spreading diffyselcross multiple tissues. It was
found that biopsies that were stained all over ¢@rél) had high levels of pl16.
Grade Il expression was regarded to be present wiggrn were clusters of it, while

Grade | expression was found only in isolated sf@tade ).

Zeyi Deng and his colleagues analysed 150 tumouwmpks from the
nasopharynx, oropharynx, hypopharynx, larynx, amdmf the oral cavity.
Overexpression was defined as greater than 40%NpUa&l-positive cells, and
expression was evaluated on a scale from O to 4en8trong nuclear and/or
cytoplasmic reactivity was seen, cases were labhekepl6INK4a-positive. Based on
previous scoring systems, they set the followingteda for pl6INK4a
immunoreactivity (p16INK4a expression) in their @stigation: a score of 0 (no

staining), score of 1 (positive in 1-10% of tumaalls), a score of 2 (12-40%
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positive), a score of 3 (50-70% positive), and@eof 4 (>70%). A score of 3 or 4
is considered to be indicative of pl6INK4a overesggion. They also observed that
patients with OPSCC who overexpressed pl6INK4a diadase-free survival for

three years compared to those who did not.

Lewis et al. study found that out of 239 patied&7 tested positive for pi6

When tested with ISH for HPV, 139 of them were pwsj or 74%. Out of the
remaining 48 cases, 45 had sufficient samplesdbmperase chain reaction analysis.
Only 19 of the SCCs tested positive for HPV, inotalt of 26 SCCs that tested
positive for pl6 but negative for HPV. Each expemihad a positive control
consisting of a previously identified p16- positivead and neck SCC patient and a
negative control consisting of portions of normahdil. Nuclear and cytoplasmic
staining was seen, and its intensity was quantifisidg a quartile scale by a single
investigator. Negative (a score of 0), positive23%), intermediate (26—75%), high
(76-100%), and superlative (100-100%). On the oltzerd, cases were classified
into either positive (1+ to 4+) or negative (O+jeggories for the purposes of analysis.
Referenced in said study the prognosis for pl6tipesiHPV negative oropharyngeal
SCC is comparable to that of pl6 positive, HPV fgsitumours. Moreover, it is
markedly better when compared to p16 negative candéeir results supported that
pl6 immunohistochemistry can be used on its ownchassify the risk of

oropharyngeal SCC.

According to the Ferreira study, p16 positivity wel®wn to be prevalent in
32.14 percent of oropharyngeal carcinotnaResearchers have observed that the
incidence of oropharyngeal cancer caused by HPyuite low in studies involving

participants from developing countries.
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Of the total 252 patients who took part in thelt®¥.7% were men. A total of
81 cases (32.14%) were positive for p16, while t@es (68.15%) were negative.
Patients with p16 positive group were younger (30yBars old), more educated, in
an earlier stage of disease, and non-smokers omrmokers. Strong and diffuse
staining of more than 75% of nuclei and cytoplas@aswitilised as a cut off for

determining positive p16 expression.

According to the Azizi SA et al. study, nuclear andoplasmic staining of
tumour cells constitutes positive immunohistochémigxpression of pf8. When
over than 10% of tumour cells show moderate tongtrstaining, the tumour was
considered positive. Almost 93% of OSCCs reveale@ @xpression in their study,
and 50% of those cases displayed high levels afesspn. Protein expression levels
were graded as either not stained at all (0), fa&nt or weak staining (1), moderate

staining (2), or very high/strong staining (3).

According to the findings of a study carried out Bgndey P et al., pl6
positivity was found in 60% of casés Immunohistochemical analysis of p16
expression was performed according to nuclear amopasmic positive states. A
result was considered positive over the cut oB%f positively stained cells. Biopsies
with a diffuse pattern was defined as more than-38%o of labelled cells exhibiting
strong positive and spreading throughout sevesaué regions and were found to
have significant p16 IHC expression (Grade lll). ddoate expression (Grade Il) was
defined as widespread positivity with greater tHi@8—-30% of labelled nuclei and
cytoplasm, highly positive and spreading in onsugsarea, whereas low expression
(grade 1) was defined as sporadic positivity with-8.0% of labelled nuclei and

cytoplasm, weakly positive and dispersed throughbattissue. Research into pl6
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expression may help doctors make more informed saet about tumour
aggressiveness, treatment options, and even thédityiaf a vaccination programme
for people at high risk. Hence, p16 immunohistocicaimexpression can be used as
HPV surrogate marker. Moreover, they discoveredectiand statistically significant
relationship between p16 and age, tumour locadbnormal sexual behaviours, and
lymph node involvement. However, their study did sleow any correlation between

pl6 expression and histological grading.

The research of Meng et al. found overexpressignléfin 81 (5.51%) of the
1470 patients while 78 (5.31%) of the 1470 casdRY hpositivity was detect&d
Nuclear and cytoplasmic positivity were determiniedoe positive reactions for the
purpose of estimating p16 [INK4a] expression andewated semi-quantitatively in
accordance with established criteria: The sconege@ from 0 (no positive cells) to 1-
4% of positive cells were sporadic, 5-79% of pesitcells were focal and more than
or equal to 80% of positive cells received a scofediffuse. Both nuclear and
cytoplasmic staining were required for p16-positedls to meet their criteria with at
least 80% of tumour cells pl6-positive. ImmunolikEmistry detected pl6
overexpression in 5.51 percent of OPSCC samples P&R testing for HPV found
positivity in 5.31 percent, suggesting a strongoaisgion between the presence of
HPV and pl6 overexpression. Eighty-nine percentpafients whose tumours
expressed pl6 were smokers, and about 70% of fmatth pl6 expression also
reported having used alcohol in the past in theidys Also, patients who express pl6
are more likely to respond well to surgery and addn therapy, and the authors'

research shows that this is true even for patieittsearly-stage primary OPSCCs.
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MATERIALSAND METHODS

Study design: Cross sectional study

Study population and data collection: All the specimens of oral carcinoma received
at the Histopathology laboratory at KLE'S DR. PRABKAR KORE
CHARITABLE HOSPITAL and MEDICAL RESEARCH CENTER, BRAGAVI

from January 2021 to December 2021

Sample size: A total of 50 oral carcinoma cases.

Selection criteria:

Incluson criteria: All the specimens diagnosed histopathologically @l

carcinoma, including biopsies.

Exclusion criteria;

1. All poorly preserved and inadequate specimens.

2. Cases diagnosed as with premalignant lesions q@iasia

Ethical clearance: The ethical clearance was acquired from InstitaioRthics

Committee, INMC, Belagavi prior to the commencenoéistudy.

M ethod of data collection

Procedure: All the biopsies and whole specimens of oral cangia received at the
histopathology laboratory were collected, numbesed kept for fixation in 10 %
formalin overnight. The specimens were taken thet rday for grossing and

representative sections of tissue were given iierdint capsules. These capsules were
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taken for processing in the tissue processor. iBsads in the capsules underwent the
process of dehydration in upgraded alcohol solstiodearing in xylene and

impregnation with paraffin wax in the tissue prcam®s

The tissues were then taken from the capsule am#@ded in molten wax for block
preparation. Sections measuring 3-4 microns eaate wat using microtome and
taken on to the slides. 50 slides were stainedgus@matoxylin and eosin stain (H
&E) for the histological grading and histopatholmlievaluation. The slides for IHC
were pre-coated using Poly-L-Lysine and stained If6€ using specific mouse
monoclonal antibody to p16. For positive controdr€noma Cervix was taken and
for negative control, IHC staining was done withdlié use of primary antibody.
After dipping slides in xylene, they were mountedthwa coverslip using

Dibutylphthalate Polystyrene Xylene (DPX).

Both H & E and p16 IHC staining procedures werdgared and mounted.
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STEPS OF p16 IHC PROCEDURE
(TRIS buffer +EDTA)- Buffer solution required amount of buffer is prepared

Tissue section is cut on a microtome with 3 micritmickness and collected on coated slides

l

Bake the sections at 37 degree celsius overnigiarB test bake it at tdegre: celsius
for 1 hour

l

Deparaffinise steps-
Xylene I- 10 minutes
Xylene II- 10 minutes

Absolute alcohol |- 10 minutes
Absolute alcohol II- 10 minutes
Rinse in water- 5 minutes
Rinse in distilled water- 1 minute

l

Antigen retrieval (TRIS buffer +EDTA)- Buffer solon

——

Required amount of buffer is prepared and coolsliges in pressure cooker for 3 whistles

——

Allow it to cool to room temperature for 15 minutes

——

Wash with wash buffer 2 times with gap of 30 sesoaach

=

Wash with water buffer 3 times with a gap of 30cs&tk.

==

Apply 3% hydrogen peroxide- 8 to 10 minutes
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Primary monoclonalantibody for p16 protein (biogenesis incubated for 45 to 60 minutes
closed chamber at room temperature

|

Wash with wash buffer 3 times with gap of 30 secoaach

D |

Apply polymer Horseradish peroxidase (HRP) for @3® minutes in closed chamber at
room temperature

D |

Wash with wash buffer 3 times with gap of 30 secoaach

D |

Apply Diaminobenzidine (DAB) substrate for 10 miesit

k——

Wash with water for 2 minutes

|

Wash with distilled water for 1 minute

¢

Counter stain with Haematoxylin- 3minute

K=

Blueing in warm water- 1minute

|

Clear in xylene and mount with DPX

Page 64




Materials and Methods

All the slides were examined and reported using NFKDED BRODER’S
GRADING SYSTEM and graded as per degree of diffeation by a pathologist on

H & E staining as:-
1. Well differentiated (Gradel)
2. Moderately differentiated (Grade 2)
3. Poorly differentiated (Grade3)

The p16 IHC slides were assessed under OlympuslBiitroscope.
Selected pictures were taken using JENOPTIK SUBR#ital camera using the

GRYPHAX software.
CRITERIA USED TO INTERPRET p16 OVEREXPRESSION INCDES™

1. Pattern of staining
I.  Both nuclear and cytoplasmic staining as Positive

ii. Only cytoplasmic staining and complete absenceanhisg as Negative

2. Percentage of tumor cells staining
. 1-25% - 1+
ii. 26-50% - 2+
jii. 50-75% - 3+
iv. >75% - 4+
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Intensity of tumor cells staining Score
No tumor cells stained - 0
Mild/Weak/ Bare (singly dispersed cells) - 1
Moderate/Patchy - 2
Strong/Diffuse - 3

For evaluation of p16 immunohistochemical stainiihg evaluation was done

using the 400x magnification of the microscope. tié cases showing a visible

brown staining for nucleus and cytoplasm was tasepositive for p16 marker.

Appropriate scoring was done for the percentagduofour cells and the

staining intensity of tumour cells showing positiveclear and cytoplasmic staining

for p16 marker will be considered as follows:

Staining Score 0: No tumor cells stained
Staining Score 1: Mild/Weak/Bare singly dispersetisc
Staining Score 2: Moderate/Patchy

Staining Score 3: Strong/Diffuse

Statistical analysis

Data obtained was entered in Microsoft Excel safevand analyzed and

expressed in percentages and proportions. Casegingh@1l6 positivity and its

association with histopathological grading wered&d. A p-value of less than 0.05

was considered statistically significant.
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RESULTS

In the present study, a total of 50 cases of OS®€& s§quamous cell carcinoma) were
studied. All the cases were evaluated for H&E starmhistological grading followed
by the assessment of p16 expression. Cases shpihpositivity and its association

with histopathological grading were studied.

Data of 50 cases of OSCC were analysed. In theseaS6s, majority (34) were

resected specimen and 16 were biopsy specimen.

Table 6: Age distribution of patients with OSCC

Age groups (years) Frequency Percentage (%)
<50 19 38
>50 31 62
Total 50 100
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Figure 12. Distribution of Age in patients with OSCC

Distribution of Age of OSCC patients

H <50 years

MW 250 years

In this study age of the patients ranged from 3I7Qoyears with a mean age of
53.78t11.76 years62% cases are more than 50 years and 38 % las$@hgears of

age. 82% were male and 18 % female with a sex cado5:1.

Table 7: Sex of the patients with OSCC.

Sex Frequency Percentage (%)
Male 41 82
Female 9 18
Total 50 100
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Figure 13. Sex of the patients with OSCC.

GENDER OF THE OSCC PATIENTS

Female
18%

82%

In the sex distribution of the OSCC cases 82% weade patients and 18 % were

female with a sex ratio of 4.5:1.

Table 8: Site of involvement of Oral Squamous CelCarcinoma.

Site of lesion Number (n) Percentage (%)
Alveolus 4 8
Gingivo buccal sulcus (GBS) 6 12
Buccal mucoca 21 42
Tongue 16 32
Lip 3 6
Total 50 100
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Figure 14. Site of involvement of Oral Squamous CleCarcinoma.

GBS alveolus Buccal
mucosa

The most common site of involvement was observedourcal mucosa (42%)

followed by the tongue (32%) and gingivobuccal 8al(GBS-12%).

Table 9: Histopathological evaluation as per MODIFED BRODER'S

GRADING SYSTEM.

Histopathological diagnosis Frequency Percentage (%)
Poorly differentiated 5 10
Moderately differentiated 35 70
Well differentiated 10 20
Total 50 100
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Figure 15. Histopathological evaluation as per MOIFIED BRODER'S

GRADING SYSTEM.

Histopathological evaluation as per MODIFIED BRODER'S
GRADING SYSTEM
Poorly
Well differentiated
differentiated 10%
20%

Moderately
differentiated
70%

Out of 50 cases, 20% were Grade | (well differ¢aty 70% were Grade Il

(moderately differentiated) and 10% were Graddgddorly differentiated). The most

common histological grade observed was moderatifigrentiated (70%) followed

by well differentiated (20%) and poorly differerigd (10%).

Table 10: Pattern of p16 staining in OSCC cases.

Pattern of staining Frequency Percentage (%)
Nuclear+ Cytoplasm positive 24 48
Only Cytoplasm positive 21 42
Negative staining 5 10
Total 50 100
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Figure 16. Pattern of p16 staining in OSCC cases.

B Nuclear +
Cytoplasm positive

H Only Cytoplasm
positive

I Negative staining

It was observed that out of 50 cases 48% cases pasiéve for pl6 (nuclear and

cytoplasm) inclusive of all histological grades ighi42% cases showed only

cytoplasm staining and 10% showed negative staioimg.6.

Table 11: Percentage of positive tumour cells stag@a in p16-positive OSCC

Percentage (%) of tumor cells Frequency Percentage (%)
staining
1-25 8 33.3
25-50 10 41.7
50-75 5 20.8
>75 1 4.2
Total 24 100

Page 72



Results

Figure 17. Percentage of positive tumour cells steed in p16-positive OSCC

m1-25
N 25-50
1 50-75
m>75

Among the p16 positive OSCC, it was observed tR&b 4howed 25-50% of tumour

cells stained (Score 2), followed by 33% with 2586dre 1), 21% of cases with 50—

75% (Score 3) and only 4% showed >75% stainingimiour cells (Score 4).

Table 12: Tumor cell staining intensity grades in fi6-positive OSCC

Intensity Frequency Percentage (%)
1+ 5 20.8
2+ 16 66.7
3+ 3 12.5
Total 24 100
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[CATEGORY
NAME]

[PERCENTA

Hl+ 2+ E3+ W

Figure 18. Tumour cell staining intensity grades irpl16-positive OSCC

Out of pl6 positive cases, 21% showed weak or barsingly dispersed staining

intensity (Gradel), 67% showed moderate or patobgnsity (Grade2), and 12%

showed strong or diffuse intensity (Grade3).

Table 13: Association of patient’s age and sex witbercentage of positive (%)

tumor cells among p16 positive OSCC.

Characteristics Percentage of positive Tumor Cells
1-25 25-50 50-75 >75 p-value
Age | <50 | 0(0.0%) | 4 (44.4%)| 4 (44.4%) 1 (11.2%)
>50 | 8(53.3%) | 6 (40.0%) 1(6.7%) 0 (0.0%) 0.016
Sex | Male | 6(33.3%) | 7(38.9%) 4(22.2%) 1 (5.6%)
Female| 2 (33.3%) | 3(50.0%) 1(16.7% 0 (0.0%) 0.912
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Figure 19. Association of patient’s age and sex Wifpercentage of positive (%)

tumor cells among p16 positive OSCC.

m1-25 m25-50 m50-75 E>75

AGE <50 YEARS 0 44.40% 44.40%
0%
AGE 250 YEARS 40.00% ¢ 0%
MALE 38.90% 22.20%

FEMALE 50.00% 16.70% M

The association of patient’s age with the percantafypositive tumour cells was
statistically significant with a p value of 0.01:8hereas the association of patient’s
sex with the percentage of positive tumour celts bt show statistical significance

(p value-0.993).

Table 14: Association of human papilloma virus withthe histological grading of

oral carcinoma using p16 immunohistochemistry

Nuclear & Histological grading
cytoplasm
staining of p16 Poorly Moderately Well p-
differentiated differentiated differentiated | value
Absent 4 (15.4%) 16 (61.5%) 6 (23.1%)
Present 1 (4.2%) 19 (79.2%) 4 (16.7%)| 0.304
Total 5 (10.0%) 35 (70.0%) 10 (20.0%)
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Figure 20. Association of human papilloma virus wit the histological grading of

oral carcinoma using p16 immunohistochemistry

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

62%

79.20%

16.70%

0.00%

NUCLEAR & CYTOPLASM

ABSENT

NUCLEAR & CYTOPLASM

PRESENT

B Poorly differentiated B Moderately differentiated @ Well differentiated

Table 9 illustrates the Association of human papif virus with the histological

grading of oral carcinoma using p16 IHC. The asgam of human papilloma virus

with the histological grading did not show statatisignificance (p value- 0.304).

Table 15: Association of patient’s age and sex witHistopathological grading of

Oral carcinoma cases

H&E
Characteristics Poorly Moderately Well p-value
differentiated | differentiated | differentiated
Age <50 2 (10.5%) 12 (63.2%) 5 (26.3%)
>50 3 (9.7%) 23 (74.2%) 5 (16.1%) | 0.662
Sex Male 5 (12.2%) 27 (65.9%) 9 (22.0%)
Female 0 (0.0%) 8 (88.9%) 1 (11.1%) | 0.352
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Figure 21. Association of patient’s age and sex withistopathological grading of

Oral carcinoma cases

Female

Male

Age 250 years

Age <50 years

0% 20% 40% 60% 80% 100%

H Poorly differentiated =~ B Moderately differentiated  m Well differentiated

The association between patient’'s age and sexhistbpathological grading of Oral

carcinoma did not show statistical significance.
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Figure 23. H &E, 200X- Moderately differentiated OSCC
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Figure 24. H &E, 100X- Poorly differentiated OSCC

100X)

Positive control (IHC,

pl16-

Figure 25
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Figure 27. p16- Mild/Weak/Bare singly dispersed ntensity (IHC, 100X)
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Figure 29. p16- Strong/Diffuse intensity (IHC, 400X
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25% of tumor cells staining

Figure 30. p16:1-

Left (L)-50X, Right (R)- 100X]

[IHC

50% of tumor cells staining

Figure 31. p16: 25%-

100X]

Left (L)-50X, Right (R)-

[IHC
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Figure 32. p16: 50%-75% of tumor cells staining

[IHC, Left (L)-50X, Right (R)- 200X]

Figure 33. p16: >75% of tumor cells staining

[IHC, Left (L)-50X, Right (R)- 100X]
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Oral cancer is a major worldwide health issue vhigh prevalence and
fatality rate throughout the worfd® Oral squamous cell carcinoma (OSCC) is
considered as one of the most common type of matignin head and neck regfon
According to WHO, current estimation shows 6,57,088w cases of oral and
pharyngeal cancer and deaths over more than 3(@&¢th year and South Central
Asia being the highest-burden due to exposuresskofactors®®*® As per Global
Cancer Observatory (GCO) data, estimated annualence of OSCC in 2020 was
3,77,713 cases worldwide, Asia (2,48,360) being lighest number recorded,
followed by Europe(65,279) and North America(27 ¥46According to GCO, by

2040, the incidence and mortality of OSCC is priedido increase by up to 468

OSCC accounts for 40-50% of all malignancies iridhdrhe primary known
risk factor for oral cancer includes tobacco andolabl consumption and work
synergistically to increase the risk up to by 38% Recently Human papilloma virus
(HPV) infection of high risk type has become evideand is linked to the
development of oral cancers etiologically. HPV ikey risk factor to rule out while
assessing a case of oral cancer and is highly iassdavith oral sex behaviour. HPV
is an important risk factor in ruling out while assing a case of oral cancers. These
viruses are considered to be a carcinogenic imfestiagent not only in cervical
cancer but also in a proportion of oral cancer® fost commonly detected high-risk

types are HPV16 and HPV438

In oral cancers, HPV appears in the early staga@inogenesis or as an early
initiator of proliferation. HPV associated cancaftect the cell cycle via the E6 and

E7 viral oncoproteins that bind to and inactivaimor suppressor proteins p53 and
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pRb (retinoblastoma protein). It affects cell cohtrof transcription, thereby
promoting the malignant transformation of HPV inégt cells leading to p16

overexpression, which is easily detected by immistobhemistry (IHC),

In 1985, the first reports of HPV types in HNSCCrevpublishe?**% Since
then, it has been shown that there is evidencepttbverexpression can be used as a
surrogate marker for HPV in HNSCC because HPV typeontributes to the loss of
control over this suppressor protéfit®” HNSCC has been categorised as HPV
positive and HPV negative disease and has beemeosthat HPV positive HNSCC
has overall better survival rate than the HPV nggatlisease. Also, enhanced

sensitivity to chemoradiation is observed with HRsitive OSCE8 110

Our study was done to detect human papilloma viiestion in cases of oral
carcinoma using pl6 immunohistochemistry and tcerdehe the association of
human papilloma virus with the histological gradiafjoral carcinoma using pl6
immunohistochemistry. A total of 50 cases of OS®@@&s evaluated for the pl6

overexpression.

Table 16: Comparing mean age for OSCC with other studies

Study Mean Age (years)
Deng Z et al. 61.8
Caihua Liang et al. 56.4 + 9.2
Pandey P et al. 46.5+ 14.4
Ralli et al. 54.3+ 11.3
Present study 53.7+ 11.7
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In the present study, age of the patients rangewh 81 to 70 years with a
mean age of 58412 years62% of cases were more than 50 years old and 3&fé w

below 50 years.

When compared to Deng Z et al. and Liang C ettatiss and Pandey P et
al., the mean age for OSCC were 32, 61.6, 569and 47 +14

respectively>°’**1: The mean age of the present study is similartudysdone by

Ralli et al**?

Table 17: Comparison of sex distribution of OSCC patients with other studies.

Liang C et al. study

Sex of the patients Intensity p-value
Negative Positive
Male 120 (72.3%) 46 (27.7%)
Female 59 (88.1%) 8 (11.9%) 0.01
Total 179 (77%) 54 (23%) 233 (100%)

Kanyilmaz G et al. study

Sex of the patients Intensity p-value
Negative Positive
Male 69 (95%) 47 (82%)
Female 4 (5%) 11 (18%) 0.01
Total 73 (56%) 58 (44%) 131 (100%)

Deng Z et al. study

Sex of the patients Intensity p-value

Negative Positive
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Male 103 (81.1%) 24 (18.9%)
Female 17 (73.9%) 6 (26.1%) 0.408
Total 120 (80%) 30 (20%) 150 (100%)
Ralli et al. study
Sex of the patients Intensity p-value
Negative Positive
Male 13 (20.3%) 51 (79.7%) 0.331
Female 3 (27.3%) 8 (72.7%)
Total 16 (21.3%) 59 (78.7%) 75 (100%)
Present study
Sex of the patients Intensity p- value
Negative Positive
Male 23 (88.5%) 18 (75%)
Female 3 (11.1%) 6 (25%) 0.902
Total 26 (52%) 24 (48%) 50 (100%)

In our study, male patients showed 75% of p16 oymession as compared to

female’s 25% but there was no significant p valettie gender participants.

A study done by Liang C et al. and Kanyilmaz G kt also found male
patients more with pl6 overexpression as compasetkrnmale with significant p
value****3 This may be due to habit of consumption of tobaeither chewing or
smoking and alcohol consumption which are more comamong males. All these

etiologies play a role in the development of OSCC.
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Studies done by Deng Z et al., Ralli et al. amalgresent study showed pl16

overexpression more in males without any statiksimificant p valug®**2

Table 18: Comparison of distribution of sites of OSCC patientswith other

studies.
Study Site of Lesion
Bai XX et al. Tongue>Gingiva> buccal mucosa
Prakash P et al. Tongue >buccal mucosa > cheek
Pires FR et al. Border of Tongue > Alveolar mucGsagiva> Floor of

mouth/ventral tongue

A. Sudhakaran et al. Buccal mucosa> Lip> Alveolus

Present study Buccal mucosa> Tongue> Gingivobuccal sulcus

In our study the most common site of involvemens waccal mucosa (50%)
and the least was lip (4%) when compared to BaieX4l., Prakash P et al. and Pires

FR et al. studies most common site involved waguef’**1*

Another study done by A. Sudhakaran et al. alsmdoouccal mucosa as the
predominant site of involvement for OSCC which wascordance with my stu?ﬂ/
This may be due to consumption of common forms rablgless tobacco which

include khaini, gutkha, betel quid with tobaccod aarda.

World Health Organization (WHO) has also mentiomesdirly 267 million
adults (>15 years and above) in India are usertolbdcco as per Global Adult

Tobacco Survey India, 2016-17 and the most prevdmm used in India is the

Page 88



Discussion

above mention smokeless tobacco and smoking fonuside cigarette, bidi and

hookalt*e.

Table 19: Comparing p16 overexpression in OSCC with other studies.

Study Number of cases showing Per centage of cases
positivity showing positivity (%)

Tokuzen N et al. 10/100 10

de C. Ferreira C et al. 81/252 32
Hashmi AAet al. 64/144 44
Azizi SA et al. 26/28 93
Patil S et al. 26/30 87

Pandey P et al. 60/100 60

Sudhakaran A et al. 15/30 50

Present study 24/50 48

Studies done by Tokuzen N et al. and de C. Ferf@ie al. found very low

prevalence of p16 positivity with 10% and 32% casspectively* '’

whereas Azizi SA et al. and Patil S et al. studs®wed a very high

prevalence of p16 positivity with 93% and 87% resipely”®:

Other studies done by Pandey P et al., Hashmiah,ednd Sudhakaran A et al.
observed 60% 44% and 50% p16 positivity respectiwdlich was concordance with

the present study with 48% p16 positivity*°":
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This variability may be due to ethnicity, geograplexposure to tobacco

products, alcohol consumption, greater oral sexosue and number of samples

analyzed in their study.

Another attributing factor causing this variabilitpuld be variations in the
interpretation of the results due to different ofit values used while assessing or

scoring the intensity, percentage of tumor cellsngtd as well as pattern of staining

using p16 IHC and the types of antibodies usedifgrdnt authors.

Table 20: Comparison of Association of HPV with the histopathological grading

of oral carcinoma casesusing p16 IHC with other studies

pl6 Histological grading p-value
Deng Z et
al. study Well Moderately Poorly
differentiated differentiated differentiated
Absent 11 (57.9%) 51 (81%) 58 (85.3%)
Present 8 (42.1%) 12 (19%) 10 (14.7%) 0.030
Total 19 (12.7%) 63 (42%) 68 (45.3%)
Meng et al. Histological grading
study
Well Moderately Poorly <0.05
differentiated differentiated differentiated
Absent 443 (31.9%) 798 (57.4%) 148 (10.79
Present 24 (29.6%) 20 (24.7%) 37 (45.7%
Total 467 (31.8%) 818 (55.6%) 185 (12.6%)
Ralli et al. Histological grading
study
Well Moderately Poorly 0.045
differentiated differentiated differentiated
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Absent 2 (3.5%) 51 (91%) 3 (5.5%)
Present 4 (21%) 11 (58%) 4 (21%)
Total 6 (8%) 62 (82.7%) 7 (9.3%)
Pandey P et Histological grading 0.36
al. study
Well Moderately Poorly
differentiated differentiated differentiated
Absent 28 (70%) 11 (27.5%) 1 (2.5%)
Present 33 (55%) 24 (40%) 3 (5%)
Total 61 (61%) 35 (35%) 4 (4%)
Present Histological grading
study
Well M oder ately Poorly 0.304
differentiated differentiated differentiated
Absent 6 (23.1%) 16 (61.5%) 4 (15.4%)
Present 4 (16.7%) 19 (79.2%) 1 (4.2%)
Total 10 (20.0%) 35 (70.0%) 5 (10.0%)

A study done by Meng et al. found pl6 positive sasgore in poorly
differentiated OSCC (Grade3) whereas Pandey P &wid maximum cases positive

in well differentiated OSCC (Grade1y®

In the present study the most common histologicaldg observed was
moderately differentiated (70%) followed by wellffdrentiated (20%) and poorly
differentiated (10%) and the maximum number of pbSitive cases was found in
histological Grade 2 which was similar to the stisdilone by Deng Z et al. and Ralli

et al>>112
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Discussion

Studies done by Deng Z et al., Meng et al. and Bail. showed a significant
association of human papilloma virus with the Hegecal grading of OSCC using

p16. (p< 0.05) %112

However, in our study there was no statisticalyngicant association of HPV
with the histopathological grading of oral carcirntases using p16 IHC (p value-

0.304) which is in concordance with study doneRandey P et al. and Yuen et

al .97,118.

These dissimilarity findings could be attributedtt® difference in sample
size, duration of study, geographic distributiortwhor, different types of antibodies

used while staining and scoring criteria used Iffeint authors.
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CONCLUSION

The present study revealed p16 overexpression/B0248%) cases of OSCC
with maximum cases showing 25-50% of tumor cellgifiga a moderate degree of
staining intensity. This finding suggests a lowvalence of HPV infected OSCC in
this region. Our study also showed an associatigratent’s age with percentage of

positive tumor cells among p16 positive OSCC (uead.016).

pl6 IHC is an important biomarker, particularly fbigh-risk HPV types
infection, which makes it useful in evaluating HR¥sociated squamous carcinoma.
Therefore, knowing the HPV status by IHC is a mimasible, easy, cost effective,
and reproducible test as compared to HPV polymechsen reaction (PCR) and
could impact patient management and survival aeddi#avelopment of prophylactic

vaccines based on their viral capsids.

However, our study also concluded that there isstatistically significant
association between the expression of pl6 and thpathological grading of

OSCC.

LIMITATIONS

e Sample size was limited in our study (50). Our gtutid not reveal a
significant association between pl6 and the hishmpagical grading of
OSCC. The study on higher numbers would probably be dbldind an
association if any.

e Our study considered pl16 positive equivalent to HBMA and did not
compare it with PCR, which is the gold standard fiesHPV DNA due to the

higher cost of PCRA Comparative study with PCR would be confirmatory.
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SUMMARY

This cross-sectional study was done at Histopatjyolaboratory at KLE'S
DR. PRABHAKAR KORE CHARITABLE HOSPITAL and KLE'S DR
PRABHAKAR KORE HOSPITAL and MEDICAL RESEARCH CENTER
BELAGAVI by collecting data and blocks of Oral sauaus cell carcinoma
cases from January 2021 and December 2021.

The objectives of the study were to detect humapillpana virus infection
in cases of oral carcinoma using pl6 immunohistodstey and to
determine the association of human papilloma visith the histological
grading of oral carcinoma using p16 immunohistocisam

The study took into account 50 samples of oral sgues cell cancer.

Of the 50 OSCC cases, there were 41 male patiewt® demale patients.
The patients' ages ranged from 31 to 71 yearsatd,a mean age of 5412
years.

pl6 overexpression was found in 24/50 (48%) of @I®CC patients in the
current study. With a sex ratio of 4.5:1, p16 pesimale OSCC cases were
more common than female p16 positive OSCC cases.

The most frequent site of occurrence for p1l6 pasitases of OSCC was
buccal mucosa, followed by tongue and alveolus.

It was discovered that the majority of cases showedlerate degree of
staining intensity (Score 2) with 25-50% of tumaetls staining, followed
by 25%, 50-75%, and only one case showed >75%is¢aof tumour cells.

This was determined by studying the immunohistocgbalrexpression of
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pl6 when nuclear and cytoplasmic staining werertak&éo account. Only
cytoplasmic staining and total absence were coreideegative.

The association of patient’'s age with percentageastditive tumor cells
among pl6 positive OSCC was found statisticallynificant (p value-
0.016)

Out of 50 cases of OSCC, the histological gradé Wit highest frequency
was moderately differentiated (70%), followed byllvefferentiated (20%)
and poorly differentiated (10%) cases.

No statistically significant association was fouretween human papilloma
virus infections with the histological grading ofSOC using p16 IHC.
(p value- 0.304)

Similarly, no association was found between a p#tieage and sex with

histopathological grading of p16 positive oral @aocna cases.
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ANNEXURE - |- INFORMED CONSENT FORM

‘DETECTION OF HUMAN PAILLOMA VIRUS INFECTION IN CAS ES OF

ORAL CARCINOMA USING p16 IMMUNOHISTOCHEMISTRY”

Principal Investigator: Dr.

Guide: Dr.

Purpose of the study:The purpose of this study is to detect the HPVatiée in

cases of oral carcinoma using pl6 immunoexpressiodh its association with
histological grading .You are being asked to erirothis study as you are eligible for
participation in this study. If you are diagnoseihworal carcinoma, you will be

included in this study.

Procedure: During this study, you will be asked questions rdgsy history and
background and you are supposed to answer to tteobgour knowledge. If you
agree to enroll yourself in this study, you will imerviewed regarding your present,

past and family history and your clinical manifestas.

Risks and benefits: There are no risks involved in taking part in tkisidy and
benefit is we will be able to detect HPV infectioncases of oral carcinoma using p16
immunoexpression. Knowing the HPV status by IHGiisore feasible, easy, cost
effective, reproducible test than HPV polymerasairtireaction (PCR) and could
impact patient management and survival and the loprent of prophylactic

vaccines based on their viral capsids.
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Alternatives: Taking part in this study is voluntary. You may oke not to take part
in this study or if you decide to take part nowuywan later change your mind and
withdraw from the study. The study doctor may terabé your participation in this

study anytime.

Privacy and confidentiality: All information collected about you during the cserr
of this study will be kept confidential to the extepermitted by law. The code
numbers will identify you in this research recdrformation from this study will be
published but your identity will be confidential any publication. No information
about you or information provided by you duringaasch will be disclosed to other

without your written permission except:

1. In emergency to protect your rights and welfare.

2. If required by law.

Financial incentives for participation: You will not be paid / offered any gift
/incentives for participating in this study.

Authorization to publish results: The results of this study would be forwarded to the
KAHER, Belagavi as a part of requirement towards completion of MD degree,
review and publishing.

Questions: In case you have any questions related to the studyture you can

contact:

1. If you have any queries about your rights as aystubject, you may call
Dr. Harsha Hegde, Chairman of J.N. Medical Collegstitutional Ethical
Committee & scientist D, ICMR, National Instituté ®raditional Medicine,

Phone No- 9480422500, at J.N. Medical College, d®la
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CONSENT STATEMENT

| voluntarily agree to take part in this study lignéng below. | may withdraw at any
time. | am not giving up any legal rights by signmithis form. My signature below
indicates that | have read or it has been readedims entire consent form and have

had all my questions answered.

Name of the participant: (Signature/thumbprint)

Name of the witness: (Signature/thumbprint)

Name of the investigator: (Signature)

Date:
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ANNEXURES Il - PROFORMA

PROFORMA FOR ORAL CARCINOMA

PATIENT HISTORY

Name: Age: Sex: IP no.:

History:

Clinical diagnosis with stage:

Type of sample: Biopsy/Complete excision/Any otheycedure

Gross:

Size:

Extension:

Lymph node involvement:

No. of Lymph nodes involved:

Groups of lymph node:

Microscopy:

1. Histopathological diagnosis and grade:
2. IHC staining:
» Pattern of staining:
» Percentage of tumour cells stained by p16:

» Score based on staining intensity:
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8.

9.

ANNEXURE- I

HEMATOXYLIN AND EOSIN STAINING PROTOCOL

Deparaffinize in Xylene | and Il and Ill changed#ll change use warmed
xylene) (5 minutes in each)
Rehydrate using
a. Absolute ethanol 100% (5 minutes)
b. Absolute Ethanol 100% (5 minutes)
Rinse in distilled water (5 minutes)
Rinse in running tap water (5 minutes)
Stain in Harris’s haematoxylin by progressive meittid minutes) Fresh and
filtered
Rinse in running tap water (20 minutes)
Decolorize in 1% acid alcohol (1 second)
Rinse well in tap water (5 minutes)

Immerse in hot water bath, 55°C for blueing (3 s&is)

10.Rinse in tap water (5 minutes)

11.Counterstain in Eosin (15 seconds)

12.Dehydrate with absolute alcohol 100% (2-4 dips)

13.Clear in xylene | and Il (5 minutes)

14. Mount with DPX.
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Stock solution — Eosin:

Stock — 1% aqueous Eosin — Y

Stock — 1% aqueous Phloxin B

Working Solution — Eosin:

100ml stock Eosin

10 ml stock Phloxin B

780 ml 95% Ethanol

4 ml glacial acetic acid

Working Solution — Hematoxylin

Harris Hematoxylin, 1 litre

Working solution — 0.25% Acid alcohol

95% Ethanol, 2578 ml

dH20, 950 ml

HCI, 9ml

Result: Nuclei — blue, cytoplasm — pink, RBCs — red

Reference: Bancroft D, Laylon C. The haematoxylin and eodm, Kim SS Ed,
Bancroft's Theory and practice of histopathologitathniques. &th Ed., China,

Churchill Livingstone; 2013: p173-187.
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ANNEXURE- IV

IMMUNOHISTOCHEMICAL STAINING PROTOCOL FOR pl16

1. Cut the sections at approximately 3-4 um thicknegsoly L Lysine coated
slides.

2. Bake the sections at 37 degree celsius overnightorB test bake it at 60
degree celsius for 1 hour

3. Deparaffinise steps-
I Xylene I- 10 minutes
il. Xylene I1- 10 minutes
iii. Absolute alcohol I- 10 minutes
iv. Absolute alcohol II- 10 minutes
V. Rinse in water- 5 minutes
Vi. Rinse in distilled water- 1 minute

4. Antigen retrieval by{TRIS buffer +EDTA)- Buffer solution
(Required amount of buffer is prepared and cookstiies in pressure cooker
for 3 whistles)

5. Cooling of sections to room temperature for 15 rrésu

6. Wash with wash buffer 2 times with gap of 30 sesoeach

7. Treatment with 3% hydrogen peroxide for 8-10 masuto block endogenous
peroxidase.

8. Wash withwater buffer 3 times with a gap of 30 seconds

9. Treatment with primarymonoclonal antibody for p16 protein (biogené)
45 to 60 minutes in closed chamber at room temperat

10.Wash with wash buffer 3 times with gap of 30 secoaach
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11.Treatment withpolymer Horseradish peroxidase (HRB) 25 to 30 minutes
in closed chamber at room temperature.

12.Wash with wash buffer 3 times with gap of 30 secoeach

13. Treatment withDiaminobenzidine (DAB) substraisecondary antibody) for
10 minutes to give brown colour to antigens.

14.Wash with water for 2 minutes

15.Wash with distilled water for 1 minute.

16. Counter stain with Harris haematoxylin for 3 mirsite

17.Blueing in warm water- 1minute

18. Clearing with xylene for two minutes. Dry the skdend mount with DPX

PREPARATION OF REAGENTS
1. Antigen retrieval Buffer
TRIS EDTA Buffer- pH: 8.5t0 9.0
Preparation:
TRIS Base- 1.21 gram
EDTA (atomic number: 372)- 0.37 gram
Dissolve in 1000ml of water
2. Wash buffer
TRIS BUFFERED SALINE (TBS)- pH: 7.2t0 7.6
Preparation:
TRIS Base- 8.6 gram
NaCl- 9.6 gram
Dissolve in 1000ml of water.

Adjust pH by using concentrated HCI
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GBS
MT

BM

(R)

(L)
WLE
PMMC
MRND
SOHND
RND
ND
H&E
PD

MD
WD

%

+ve

TC

ANNEXURE- V

KEY TO MASTER CHART

Male

Female

Gingivobuccal mucosa

Molar tooth

Buccal Mucosa

Right

Left

Wide local excision

Pectoralis major myocutaneous flap
Modified radical neck dissection
Supraomohyoid neck dissection
Radical neck dissection

Neck dissection

Hematoxylin and Eosin

Poorly differentiated
Moderately differentiated

Well differentiated

Percentage

Positive

Tumour cells

Nuclear

Cytoplasm

Page 121



ANNEXURE- VI - MASTER CHART

Annexures

IHC expression of p16

Sl. Sample H&E N&C
No. No. Age | Sex Tumor site Surgery performed Diagnosis | staining | % of p16 +ve TCs| Intensity
1 2/21 49 | M GBS + MT + BM Punch biopsy MD N+C 51-75 2+
Composite resection + (L) hemi-
mandibulectomy + composite MRND
2 64/21 50 | M Alveolus + GBS & SOND MD Nil Nil Nil
3 237/21 | 60 | M Alveolus Punch biopsy MD N+C <25 2+
Right WLE of BM & tongue & (R)

4 240/2: 60 | M BM + Tongut hemimandibulectomy + RN MD C <2t 1+
5 435/21 | 52 | M Tongue Incisional biopsy MD C <25 1+
Composite resection + PMMC flap
6 576/21 | 60 | M GBS reconstruction PD N+C 25-50 2+
7 620/21 | 55 | M BM Incisional biopsy WD C <25 1+

Alveolus + GBS + | (R) commando procedure with PMMC
8 653/21 | 63 | M BM flap MD N+C 25-50 2+
9 698/21 | 60 | M Alveolus+ BM Punch biopsy WD N+C 25-50 2+
10 723/21 | 39 | M BM Punch biopsy MD N+C >75 3+
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11 743/21 | 46 BM WLE with PMMC flap WD C <25 1+
12 744/21 | 78 Lip Punch biopsy MD N+C 25-50 2+
13 791/21 | 44 Tongue (R) Hemiglossectomy +(R) MRND WD C <25 1+
Composite resection + (L)
Alveolus + GBS + | hemimandibulectomy + (L) MRND +
14 819/21 | 53 BM PMMC flap MD C 25-50 1+
WLE + (L) hemimandibulectomy +
15 959/2! 61 Tongug PMMC flap reconstructic WD Nil Nil Nil
Hemimandibulectomy + WLE of BM
16 1069/2. | 56 BM + MT + GBS + PMMC flap reconstructic PD C <2t 1+
Composite resection of (L) GBS +
17 1083/2. | 70 BM + GBS MRND + PMMC flap reconstructic WD C <2t 1+
18 1105/21 | 64 BM Punch biopsy MD N+C 25-50 2+
Composite resection of (L) tongue +
19 1473/21 | 45 Tongue segmental mandibulectomy PD C 25-50 1+
20 1587/2: | 70 ongue WLE + ND WD N+C <2E 2+
21 1600/21 | 48 Lip WLE + ND + Reconstruction MD C 51-75 1+
Bite resection + Hemimandibulectomy
22 1652/21 | 38 BM + Segmental maxilllectomy WD C <25 1+
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Commando operation +
23 1721/21 | 34 | M BM Reconstruction + ND MD N+C 51-75 2+
Composite + PMMC flap
24 1972/2. | 48 | M BM reconstructio MD N+C 51-75 2+
25 2031/21 | 70 | F Tongue WLE + SOHND MD N+C <25 1+
26 1746/21 | 44 | M Tongue WLE + ND WD Nil Nil Nil
27 2231/21 | 70 | M Tongue Punch biopsy WD N+C <25 1+
WLE + Marginal mandibulectomy +
28 2307/21 | 52 | M BM Reconstruction + (L) ND MD N+C 25-50 1+
29 2353/21 | 62 | M Tongue WLE + SOND MD C <25 1+
30 2490/21 | 58 | M Tongue WLE + MRND MD C <25 1+
31 2549/21 | 66 | M BM WLE MD C 25-50 1+
32 2373/2. | 68 | M BM Bite resection + RND + PMCC fli MD C <2t 1+
33 2704/21 | 48 | F BM WLE + Hemimandibulectomy + MNL MD C <25 1+
34 2722/21 | 33 | M BM Punch biopsy MD N+C 51-75 3+
WLE + extended SOHND +
35 2738/2. | 65 | F Tongue Glossectom MD Nil Nil Nil
36 2739/21 | 44 | M BM Composite resection MD C <25 2+
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37 2752/21 | 70 | F Tongue Punch biopsy MD N+C <25 3+
38 2804/21 | 42 | M BM WLE (L) BM+ L SOHND MD N+C 25-50 2+
39 2893/21 | 58 | M Tongue Punch biopsy MD N+C <25 2+
40 2886/21 | 59 | M BM Punch biopsy MD C <25 1+
41 2933/21 | 43 | M BM WLE MD C 25-50 1+
(L) BM WLE + Hemimandibulectomy
42 2963/21 | 60 | M BM + MRND MD Nil Nil Nil
43 2998/21 | 60 | M Lip WLE of upper lip + left angle of lip MD N+C 25-50 1+
44 3000/21 | 56 | M BM Punch biopsy MD N+C <25 2+
WLE (R) Tongue +
45 3059/2: | 26 | M Tongue Hemimandibulectomy + PMMC fl MD N+C 25-50 2+
46 3098/21 | 56 | F Tongue Punch biopsy MD N+C 51-75 2+
47 3130/21 | 53 | M BM (L) Commando + PMMC flap + MND MD C <25 1+
(L) BM WLE + Hemimandibulectomy
48 3212/21 | 40 | M GBS + Alveolectomy +MRND PD C <25 1+
49 3237/21 | 31 | M Tongue WLE + (R) MRND + (L) SND WD N+C 25-50 2+
50 3643/21 | 42 | F Tongue Punch biopsy MD N+C 25-50 1+
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