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Causal Inference of Oral Microbiota on Postoperative Complications and Long-

term Prognosis in Oral Squamous Cell Carcinoma
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Oral squamous cell carcinoma (OSCC) is the sixth most common cancer globally and ranks as the
fourth most prevalent cancer among men in Taiwan. It is characterized by high recurrence rates and
significant mortality, with a five-year overall survival rate of only 41.7%. Recurrence is a critical
factor influencing prognosis, while perioperative complications, such as aspiration pneumonia, vessel
compromise, wound infection, and delirium, significantly impact patients’ recovery and quality of
life. These complications also contribute to increased healthcare costs and higher mortality risks.
Recent studies have highlighted the importance of the oral microbiome in the development and

progression of OSCC, yet its association with perioperative complications and long-term outcomes



remains underexplored. Existing research is often limited by cross-sectional designs, which fail to
establish causal relationships, insufficient adjustment for confounding factors, and the inability to
address bias arising from competing risks such as death. This study utilizes a comprehensive dataset
from 203 OSCC patients at Chang Gung Memorial Hospital, combining long-term clinical data with
oral microbiome profiles. By integrating biodiversity analysis, functional pathway analysis, and
causal inference models, we aim to systematically investigate the role of the oral microbiome in both
short-term complications, such as aspiration pneumonia, vessel compromise, wound infection, and
delirium, and long-term outcomes, including recurrence rates and five-year survival. The objectives
of this study are to analyze the causal relationship between the oral microbiome and postoperative
complications and to explore the microbiome’s influence on long-term prognostic outcomes. This
research leverages a robust local dataset and advanced causal inference methodologies to fill critical
gaps in understanding OSCC prognosis. The findings are expected to enhance knowledge of OSCC
prognostic mechanisms, provide essential insights for improving postoperative management and
personalized medical strategies, and promote the application of microbiome-based approaches in

cancer carc.
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