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INTRODUCTION

Oral cancer constitutes about 20 persons per 1 lakh population 
in India which accounts for about 30% of  all types of  cancers. 
Over five people die every hour every day due to oral cancer. 
International Agency for Research on Cancer has predicted 
that the Indian incidence of  oral cancer will be 1.7 billion by 
2035. Around 90‑95% of  oral cancers in India are squamous 
cell carcinomas (SCCs).[1]

Conventional SCC is relatively easy to diagnose on 
histopathology. Oral squamous cell carcinoma (OSCC) can 
be keratinizing or non‑keratinizing. Non‑keratinizing SCC 
shows absence of  keratinisation and keratin pearl formation 
whereas this is the most common feature of  keratinizing SCC.[2]

OSCC histologically is composed of  dysplastic epithelial 
cells showing variable degrees of  squamous differentiation. 
Well‑differentiated cells almost perfectly recapitulate normal 
squamous cells. These dysplastic cells demonstrate basement 
membrane violation and invade the underlying connective tissue 
in the form of  nests, islands, sheets etc. The tumour cells show 
disorganized growth, loss of  polarity, dyskeratosis, keratin 
pearls, intercellular bridges, an increase in nuclear cytoplasmic 
ratio, nuclear chromatin irregularities and increased mitotic 
figures as the most common findings.[3,4]

The pattern of invasion at the advancing front of the tumour 
is significant and is an independent predictor of  both local 
recurrence and overall survival. The most unfavourable pattern is 
described as diffuse infiltration with cellular dissociation, while the 
most favourable pattern is well defined with ‘‘pushing’’ border.[2]

An inflammatory infiltrate consisting predominantly of  
lymphocytes, plasma cells and macrophages is seen at the 
tumour‑stroma interface. Variable desmoplastic fibrous stroma, 
tumour associated fibroblasts and endothelial cells can also 
be seen.[4,5]

Although OSCC is the most common malignancy of  oral 
cavity which can be diagnosed effortlessly based on the above 
described features, some cases show rare histopathological 
deviations which are not commonly found in conventional 
OSCC. These include clear cell change, epithelial mesenchymal 
transition (EMT), stromal desmoplasia, hyalinization, neural 
invasion, vascular invasion, tissue eosinophilia, giant cell and 
tertiary lymphoid follicle formation.

CLEAR CELL CHANGE

Clear squamous cells are characterized by empty appearing 
or “bubbled” cytoplasm. Clear cells in OSCC were first 
described by Kuo in 1980. He described it to be a degenerative 
phenomenon, whereas some of  the recent studies have 
demonstrated glycogen accumulations in the cytoplasm of  clear 
cells. The content of  the clear cells has to be confirmed using 
special stains. The presence of  glycogen in the cells predicts 
unfavourable prognosis as it suggests aggressiveness in the 
tumour cells whereas degenerative phenomenon predicts better 
prognosis as the cells are about to degenerate[6,7] [Figure 1].

EPITHELIAL‑MESENCHYMAL TRANSITION

EMT is the process by which epithelial cells acquire a 
mesenchymal phenotype or fibroblast‑like property involving 
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reorganization of  their cytoskeleton followed by breaking 
out connections with the adjacent cells. Once the transition 
process is complete, the cells dissolve the extracellular matrix 
and spread to the surrounding tissues. The process of  EMT is 
linked with cancer cell metastasis and invasion, which directly 
correlates with poor prognosis[8] [Figure 2].

STROMAL DESMOPLASIA

Stromal desmoplasia is defined as the response of host cells to 
inductive stimuli exerted by tumour cells. In response to this the 
host stromal cells produce collagen and extracellular proteins 
regarded as stromal desmoplasia. The biological relevance of the 
desmoplastic host reaction is not fully understood. Previously, it 
was recommended that desmoplasia plays a protective role and 
borders the process of  tumour invasion.  Recently, evidences 
suggest that molecular crosstalk between neoplastic cells and 
stromal cells, and cancer induced changes in the stroma, modify 
the differentiation, proliferative capacity and invasive capacity of  
tumour cells.[9] Tumour desmoplasia occurs in highly developed 
invasive tumours of  OSCC[10] [Figure 3]. The collagen and 
extracellular matrix proteins secreted by stromal cells initiates the 
desmoplastic retort to arbitrate the invasion process.[10]

STROMAL HYALINIZATION

Homogenous eosinophilic condensation of collagen with less 
number of cells characterizes stromal hyalinization. It is an attempt 
by the host cells to wall‑off the invasive tumour cells [Figure 4].

NEURAL INVASION

The incidence of perineural invasion (PNI) in head and neck 
cancers is as high as 80% and about 31% of OSCC cases show 
perineural invasion which is characterized by presence of tumour 
cells in the perineural space [Figure 5]. The various patterns of  
PNI include complete encirclement, incomplete “crescent‑like” 
encirclement, sandwiching “onion skin,” partial invasion and 
neural permeation. It is a form of tumour spread exhibited by 
neurotropic malignancies that correlate with aggressive behaviour, 
disease recurrence and increased morbidity and mortality. PNI is 
due to tropism of tumour cells for nerve bundles in the surrounding 
stroma, a feature seen either in intra/extra tumoral areas.[11,12]

VASCULAR INVASION

It is defined by the presence of  tumour cells in the vascular 
spaces [Figure 6] and about 17.2% of OSCC cases show vascular 
invasion. Studies have shown that vascular invasion is significantly 
associated with increased death rates at 5‑year follow up.[11,13]

TISSUE EOSINOPHILIA

Tumour associated tissue eosinophila is intense and seems to 
reflect the stromal invasion of  OSCCs that occur in advanced 

clinical stage. However, various studies suggest that tumour 
eosinophila showed no prognostic value in relation to 5‑year 
or 10‑year survival rate of  OSCC[14] [Figure 7].

Figure 1: Photomicrograph showing clear cell change in oral squamous 
cell carcinoma tumour islands (H&E stain, ×40)

Figure 2: Photomicrograph showing epithelial-mesenchymal transition 
of the tumour cells (H&E stain, ×200)

Figure 3: Photomicrograph of oral squamous cell carcinoma showing 
desmoplasia in the tumour stroma (H&E stain, ×40)
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GIANT CELLS

Giant cells in OSCC can be detected as a result of  foreign 
body reaction to keratin or due to the formation of  malignant 
tumour giant cells in poorly differentiated carcinomas. The 
foreign body giant cells [Figure 8] tend to locate in the 
vicinity of  devitalized and keratinized tumour tissue and are 
believed to serve a resorptive function. Moreover, areas of  
extensive keratinization demonstrate large keratin granulomas. 
These foreign body giant cells are thought to originate from 
monocyte‑macrophage system and are CD68 positive.

Malignant tumour giant cells are formed by fusion of small tumour 
cells or arrest in G1 phase of cell division of the tumour cells 
leading to incomplete DNA synthesis and accumulation of energy 
substrates. This results in enlargement of cells. Such giant cells can 
re‑enter cell cycle with incomplete division causing multinucleation 
and polyploidization. The giant cells exhibiting pleomorphism of  
the nuclei predicts bad prognosis of the tumour.[15‑17]

TERTIARY LYMPHOID FOLLICLES 

The immune cells infiltrating into the sites of chronic inflammation 
organize themselves both anatomically and functionally similar to 
secondary lymphoid organs. It consists of B‑cells, follicular dendritic 
cells and T‑cells, and is termed as tertiary lymphoid structures. 
These have been detected in about 21% of oral cancers and have 
been found to be positive prognostic predictors for a patient with 
OSCC [Figure 9]. The tertiary lymphoid strucutres (TLSs) are 
chiefly found in the peri‑tumoural stroma within 0.5 mm distance 
from the tumour front, in lymphocyte rich areas.[18]

CONCLUSION

Although easily diagnosed, certain histopathological features 
in conventional OSCC gives us a clue to assess the severity of  
the case even after it has been diagnosed as well differentiated 
OSCC. Thus tumours of  the same clinical stage may respond 
differently to the same treatment and may also have distinct 

Figure 4: Photomicrograph of oral squamous cell carcinoma showing 
stromal hyalinization (H&E stain, ×40)

Figure 5: Photomicrograph showing perineural invasion by tumour 
cells of oral squamous cell carcinoma (H&E stain, ×200)

Figure 6: Photomicrograph showing vascular invasion by tumour cells 
(H&E stain, ×100)

Figure 7:  Photomicrograph showing t issue eosinophi l ia 
(H&E stain, ×400)
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clinical tertiary outcomes. Features such as lymphoid follicle 
formation predicts better prognosis for the patient, whereas 
features such as EMT, neural invasion, vascular invasion and 
desmoplasia predicts poor prognosis. This article attempts to 
present some of  the infrequent histopathological features that 
are uncommon in conventional OSCC.
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Figure 9: Photomicrograph showing tertiary lymphoid follicles among 
inflammatory cells and tumor cells (H&E stain, ×40)

Figure 8: Photomicrograph showing (a) Foreign body giant cells (H&E stain, x100) and (b) Tumour giant cells (H&E stain, ×400)
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