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Abstract

Post-operative radiotherapy (RT) or chemoradiation (CRT) is
indicated in the presence of adverse features “extracapsular nodal
spread, positive margins, pT3 or pT4 primary, N2 or N3 nodal
disease, selected pT2NO-N1 disease, nodal disease in levels IV or
V, perineural invasion, vascular embolism” The prognostic factors
that may modify the outcome have been described as patient-
related (gender, age, smoking, drinking, chewing betel quid),
tumor-related (site, stage, thickness, extracapsular spread,
differentiation, perineural invasion, angiogenesis, human papilloma
virus infection), and treatment-related factors (resection margin,
adjuvant post-operative therapy, and cervical lymph node

dissection).
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Introduction

Oral cancer is the eighth most common cancer worldwide, with epidemiologic
variations between different geographic regions (1). The World Health Organization

(WHO) expects a worldwide rising incidence in the next decades (2).

Surgery is the main stay for resectable oral squamous cell carcinoma (OSCC).
Post-operative radiotherapy (RT) or chemoradiotherapy (CRT) is indicated in the

presence of specific adverse features (3).

Numerous prognostic factors have been identified including clinical,
anatomical and pathological risk factors; however, and in spite of the ready
accessibility of the oral cavity to direct examination, these malignancies still often not
detected until a late stage, and the survival rate for oral cancer has remained

essentially unchanged over the past three decades (4).

The possibility of identifying novel prognostic factors in oral cancer may help

in stratifying different risk groups and personalizing the cancer management process.

Recently, standardized uptake value (SUV), a simplified index of glucose
uptake of the tumor measured from '°F-fluorodeoxyglucose positron emission
tomography/computed tomography ('*F-FDG PET/CT), has been strongly introduced
as a possible prognostic factor in many cancers, including head and neck cancer (5-
10). However, some drawbacks are inherent to the use of SUV, one of these

drawbacks 1s being a single pixel value not reflecting the real tumor heterogeneity

(11).

The concept of total lesion glycolysis (TLG) has been introduced by Larson et
al. to study the change of glucose metabolism pre- and post-therapy (12). It was
calculated as the product of tumor volume from PET/CT and the average SUV within

this volume.
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Their results set the stage for other groups at Memorial Sloan-Kettering Cancer
Center to study TLG among other parameters in evaluation of lung cancer after
radiation treatment (13) and to predict long-term outcomes in patients with rectal
cancer (14). They found good correlation between TLG with treatment response and
outcomes. TLG also was investigated in patients with esophageal cancer (15, 16), soft

tissue sarcoma (17), osteosarcoma (18) and melanoma (19), with encouraging results.

The potential prognostic role of baseline SUV and TLG measured at the
primary tumor and neck lymph nodes has not been studied in patients with OSCC.
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Aim of the Work

To evaluate the potential prognostic role of presurgical standardized uptake
value (SUV) and total lesion glycolysis (TLG), measured from FDG PET/CT at the
primary tumor and neck lymph nodes, in identifying different risk groups of oral

cavity squamous cell carcinoma (OSCC) and predicting their outcomes.
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Anatomy of the Oral Cavity

Oral cancer can be divided into two main categories: one arising in the
oropharynx and one arising in the oral cavity. The latter, which is the focus of this

review, is subdivided into oral cavity proper and lip vermilion (Figure 1) (4).

Hard Palate

Retromolar trigone

Vestibule of the mouth
Mucosa of upper lip

Soft palate
] Oropharynx
la

Mucasa of lower lip Retromolar trigone

Lower gum

Lower gum
Vestibule of the mouth

Figure 1: Anatomical sites and sub-sites of the oral cavity (20)
Lips
The lip begins at the junction of the vermillion border, which marks the
beginning of the red transitional zone between the skin and the mucous membrane of
the lip, and includes only the vermillion surface (that portion of the lip that comes

into contact with the opposing lip). It is well defined into an upper and lower lip

joined at the commissures of the mouth (20).

Beneath the lip skin is a layer of subcutaneous tissue with many muscles,
nerves, and vessels. This subcutaneous tissue lies just superficial to the orbicularis
oris muscle, which forms the main bulk of the lips. Deep to that muscle are numerous

labial salivary glands, each with a small duct penetrating the mucosal membrane. The




