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Proposed Title: Prognostic Significance of Circulating Tumour Cells and Emboli in Oral Tongue Squamous Cell Carcinoma (OTSCC): A Prospective Single- Center Study
Background
Oral tongue squamous cell carcinoma (OTSCC) is one of the most common cancers affecting the oral cavity. Although treatment methods have improved over the years, many patients still develop recurrence or metastasis after treatment. Early identification of patients at high risk of recurrence remains a major challenge.
Circulating tumour cells (CTCs) are cancer cells that detach from the primary tumour and enter the bloodstream. Sometimes these cells travel as groups, called circulating tumour microemboli (CTM) or tumour emboli. Studies have shown that tumour cell clusters have a much higher ability to form metastasis than single tumour cells.
Aim
To evaluate the prognostic significance of circulating tumour cells and tumour emboli in patients with oral tongue squamous cell carcinoma and to determine their association with clinicopathological characteristics, recurrence, disease-free survival, and overall survival.
Methods
This prospective observational cohort study included newly diagnosed patients with oral tongue squamous cell carcinoma who underwent curative surgery at a tertiary cancer centre. Peripheral blood samples were collected before surgery for CTC and CTM analysis using the OncoDiscover immunomagnetic enrichment platform. Patients were followed after treatment to record recurrence and survival outcomes.
Expected Outcome
The study aims to determine whether circulating tumour cells and tumour emboli can serve as reliable prognostic biomarkers for predicting recurrence and survival in OTSCC. The findings may help identify high-risk patients who require closer follow-up and personalized treatment.
BACKGROUND
Oral cancer is one of the most common cancers worldwide and remains a major public health problem. According to global cancer statistics, oral cavity cancers account for a significant proportion of cancer-related deaths, particularly in developing countries.
Among oral cancers, oral squamous cell carcinoma (OSCC) accounts for nearly 90–95% of all cases. The tongue is one of the most frequently affected sites. In India, oral tongue squamous cell carcinoma represents a major health burden because of the high prevalence of tobacco use, alcohol consumption, and other lifestyle-related risk factors.
Despite improvements in surgery, radiotherapy, chemotherapy, and targeted therapy, the survival rate of patients with OTSCC has improved only slightly over the last few decades. Many patients develop local recurrence, regional lymph node metastasis, or distant metastasis even after receiving appropriate treatment.
One of the main reasons for treatment failure is the spread of tumour cells from the primary tumour to distant organs. Before visible metastasis develops, tumour cells may enter the bloodstream and travel to different parts of the body. These cells are called circulating tumour cells (CTCs).
CTCs can travel as single cells or as clusters of tumour cells. Tumour cell clusters, also known as circulating tumour microemboli (CTM), have been shown to possess a much greater metastatic potential than isolated tumour cells. These clusters are more resistant to apoptosis, survive better in circulation, and are more likely to establish metastatic lesions.
Recent advances in liquid biopsy technology have made it possible to detect CTCs using peripheral blood samples. Liquid biopsy is a minimally invasive technique that provides real-time information about tumour biology and disease progression.
Although CTCs have been studied extensively in breast, colorectal, prostate, and lung cancers, there are relatively few prospective studies evaluating their prognostic significance in oral tongue squamous cell carcinoma. Furthermore, limited information is available regarding the clinical significance of circulating tumour emboli in OTSCC.
RATIONALE
Most patients with oral tongue squamous cell carcinoma are diagnosed at an advanced stage. Although treatment has improved considerably, recurrence and metastasis remain common causes of treatment failure and death.
Currently available prognostic indicators mainly depend on clinical stage and histopathological findings after surgery. These parameters do not always accurately identify patients who are at high risk of recurrence.
Circulating tumour cells and tumour emboli represent important biomarkers of tumour dissemination. Detecting these cells before surgery may provide additional prognostic information that cannot be obtained through routine pathological examination.
The present study was therefore designed to investigate whether CTCs and tumour emboli detected in peripheral blood could predict recurrence, disease-free survival, and overall survival in patients with oral tongue squamous cell carcinoma.
CURRENT RELEVANCE
Liquid biopsy has emerged as an important tool in precision oncology. Unlike tissue biopsy, it is minimally invasive and can be repeated during different stages of treatment.
Several studies have demonstrated the prognostic value of circulating tumour cells in different solid malignancies. However, evidence regarding their role in oral tongue squamous cell carcinoma remains limited.
This study provides prospective clinical evidence regarding the association between circulating tumour cells, tumour emboli, and patient outcomes in OTSCC. The findings may contribute to improved risk stratification, individualized follow-up, and future development of precision oncology approaches in oral cancer.
STUDY HYPOTHESIS 
Patients with detectable circulating tumour cells and tumour emboli before treatment have a higher risk of recurrence and poorer survival compared with patients without detectable circulating tumour cells.
STUDY OBJECTIVES
Primary Objective
To evaluate the prognostic significance of circulating tumour cells and tumour emboli in patients with oral tongue squamous cell carcinoma.
Secondary Objectives
· To assess the association between CTCs and disease recurrence. 
· To determine the relationship between CTCs and disease-free survival. 
· To evaluate whether tumour emboli provide additional prognostic information beyond conventional clinicopathological parameters. 
STUDY DESIGN
This was a prospective observational cohort study conducted at a tertiary care cancer centre.
Eligible patients with newly diagnosed OTSCC to be enrolled consecutively after obtaining written informed consent. Blood samples to collected before surgery for circulating tumour cell analysis. Patients who undergoes standard treatment according to institutional protocols and are followed prospectively to assess recurrence and survival outcomes. No additional intervention was performed as part of the study.
Study Description
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Fig 1: Flow chart of Study Design
(a) Study Design
This is a prospective observational study conducted to evaluate the prognostic significance of circulating tumour cells (CTCs) and circulating tumour cell clusters (tumour emboli) in patients with OTSCC. Patients will be enrolled before treatment and followed after treatment to assess disease recurrence and survival. 
(b) Study Setting
The study will be carried out at the Department of Head and Neck Oncology and the Department of Pathology, Amrita Institute of Medical Sciences (AIMS), Kochi, a tertiary care referral centre for cancer treatment. Patients diagnosed with oral tongue squamous cell carcinoma who meet the eligibility criteria will be included in the study. 
(c) Short Description of the Conduct of the Study
Patients with newly diagnosed oral tongue squamous cell carcinoma will be screened for eligibility. After explaining the study and obtaining written informed consent, demographic details, clinical history, and tumour characteristics will be recorded.
Peripheral blood samples will be collected before surgery for circulating tumour cell analysis. The collected blood samples will be processed using the approved OncoDiscover liquid biopsy technology, which is based on immunomagnetic enrichment for circulating tumour cell detection.
All patients will receive standard treatment as planned by the treating Head and Neck Oncology team. Surgical specimens and lymph node specimens will be examined by the Department of Pathology. Histopathological findings, including tumour characteristics and nodal status, will be recorded.
Patients will be followed after treatment according to the institutional follow-up schedule. Information regarding recurrence, disease-free survival, and overall survival will be collected and analysed to determine the prognostic significance of circulating tumour cells and tumour emboli.
Clinical information, laboratory findings, histopathological parameters, and follow-up data will be entered into a structured database for analysis. Patient confidentiality will be maintained throughout the study.

(d) Study Duration
The study will be conducted over the period specified in the approved protocol. Patient recruitment, blood sample collection, laboratory analysis, treatment, and follow-up will be completed during the study period.

10. Study Tools
The following tools and procedures will be used during the study:
· Clinical examination and patient records. 
· Histopathological evaluation of surgical specimens. 
· Peripheral blood sample collection for circulating tumour cell analysis. 
· OncoDiscover liquid biopsy platform for isolation and enumeration of circulating tumour cells. 
· Follow-up records for recurrence and survival assessment.
Sample Size
[bookmark: _Hlk208919376]No previous study with a similar design was available during protocol preparation. The appropriate sample size is calculated based on the standard formula for estimating a population proportion: n = (Z² × p × (1 − p)) / d², z = Co-efficient of significance (1.96), α = Level of significance (5.0%),= Prevalence of oral tongue tumour (50.0%)  = 1- (50.0%), d = Desired precision (10.0%). Based on this calculation, a minimum sample size of 55 patients was considered adequate for exploratory or preliminary analyses, although a sample size of 90 patients would be more desirable.
Sample Selection
(a) Selection Process
Patients attending the Department of Head and Neck Oncology with a diagnosis of oral tongue squamous cell carcinoma will be screened for eligibility. Eligible patients who fulfil the inclusion criteria and provide written informed consent will be enrolled in the study.
Histopathologically examined lymph nodes will be selected based on the pathological findings for further analysis. 
b) Inclusion Criteria
· Patients with newly diagnosed oral tongue squamous cell carcinoma. 
· Patients who have not received any previous treatment. 
· Patients with oral tongue squamous cell carcinoma staged from T1 to T4. 
· Patients with or without lymph node metastasis. 
· Patients who have undergone only a diagnostic biopsy before definitive treatment. 

(c) Exclusion Criteria
· Patients with recurrent tumours. 
Informed Consent
Written informed consent will be obtained from all eligible participants before enrolment into the study. Each participant will receive a Participant Information Sheet explaining the purpose of the study, study procedures, possible benefits, and confidentiality of the collected information. The consent form will be available in English and Malayalam, as mentioned in the original protocol. 
Participation in the study will be completely voluntary. Participants may withdraw their consent at any stage without affecting their routine medical care.
 Study Interventions
Data Collection
Procedure for Measurements
The study will be conducted in the Department of Head and Neck Oncology and the Department of Pathology, Amrita Institute of Medical Sciences (AIMS), Kochi. Histopathological specimens from patients included in the study will be collected and examined. Patients will be selected after obtaining written informed consent. 
Patients aged 18–70 years with newly diagnosed oral tongue squamous cell carcinoma will be included in the study. 

Blood Sample Collection
For circulating tumour cell (CTC) evaluation, peripheral blood samples will be collected with minimum trauma before surgery. The blood samples will be stored at 2–8°C until processing. CTCs will be isolated using the approved OncoDiscover liquid biopsy technology, which is based on immunomagnetic CTC enrichment and enumeration. 
Blood samples will be processed according to the manufacturer's recommended protocol to ensure uniform sample handling and analysis.

Patient Treatment
Patients aged 18–70 years with newly diagnosed oral tongue squamous cell carcinoma undergoing curative treatment will be included in this prospective study. The study will include patients with T1 to T4 tumours, with or without lymph node metastasis.
All patients will undergo the planned surgical treatment. Adjuvant therapy will be given whenever indicated according to the treating oncologist. All surgical specimens will undergo routine gross examination and histopathological evaluation. Participation in the study will not influence the patient's treatment plan. All treatment decisions will be made according to the institutional treatment protocol.
Details of Data to be Collected
The following information will be collected from each participant:
· Demographic details. 
· Clinical history. 
· Tumour site. 
· Tumour stage. 
· Histopathological findings. 
· Lymph node status. 
· Circulating tumour cell results. 
· Presence or absence of tumour emboli. 
· Treatment details. 
· Follow-up findings. 
· Disease recurrence. 
· Survival status. 
The collected data will be entered into a structured data collection form before statistical analysis.
Statistical Analysis
The probability of disease-free survival (DFS) will be estimated using the Kaplan–Meier method. Survival curves will be compared using the log-rank test. 
Descriptive statistics will be used to summarise the demographic and clinicopathological characteristics of the study population. Appropriate statistical tests will be used to evaluate the association between circulating tumour cells, tumour emboli, clinicopathological parameters, recurrence, and survival outcomes. A p-value of less than 0.05 will be considered statistically significant.
Data Management
All study data will be recorded using a structured case record form and entered into a password-protected electronic database. Each participant will be assigned a unique study identification number to maintain confidentiality. Only authorised members of the research team will have access to the study data.
Ethical Considerations
The study will be conducted after approval from the Institutional Ethics Committee of Amrita Institute of Medical Sciences. Written informed consent will be obtained from all participants before enrolment. The study will follow the ethical principles of the Declaration of Helsinki and applicable institutional guidelines.
 Confidentiality
All personal information collected during the study will be kept confidential. Participants will be identified only by study identification numbers during data analysis and publication. No information that could identify an individual participant will be disclosed. This study is a prospective observational cohort study. No experimental intervention to be performed as part of the study.
All patients received the standard treatment recommended by the multidisciplinary Head and Neck Oncology team. The treatment plan, including surgery and adjuvant therapy when indicated, was based entirely on routine clinical practice. Participation in the study may not alter patient management or treatment decisions.Blood collection for circulating tumour cell analysis to be performed as an additional research procedure before surgery after obtaining written informed consent.

Study Budget
	Items
	Year 1
	Year 2
	Year 3
	Total

	Consumables
	7,88000
	8,17000
	8,65000
	23,40000

	Manpower
	90000
	1,80000
	90000
	3,60000

	Travel Expenses
	00
	0000
	30000
	30000

	Contingency
	25000
	20000
	25000
	650000

	Total (Rs)  
	9,03000
	10,8700
	10,0000
	30,40000

	
	
	
	
	



	External Funding Available?
	Technically Approved- ICMR -DHR 

	Submitted to any external agency for funding?
	Yes
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