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[Abstract] Rectal cancer surgery has become increasingly standardized and precise, and total
mesorectal excision (TME) has been established as the cornerstone of surgical treatment for rectal cancer.
However, numerous challenges remain in clinical practice, including how to balance oncological radicality
and functional preservation, accurately define the scope of lymph node dissection, precisely identify and
maintain the correct anatomical plane, avoid damage to the mesorectal fascia and neurovascular structures,
and rationally determine distal resection margins. Currently, the key issues in membranous anatomy of rectal
cancer focus on the precise identification of multilayer fascial structures around the rectum, the unified
definition of the "holy plane" of mesorectum, the embryonic origin and anatomical layers of Denonvilliers’
fascia and Waldeyer’s fascia, the protection strategy of lateral space and pelvic autonomic nerves, and the
mechanism of mesorectal integrity affecting tumor recurrence and prognosis. This article systematically
reviews the evolution of radical resection of rectal cancer from D3 lymphadenectomy to TME, analyzes key
anatomical points and technical difficulties combined with clinical practice and research progress of
membranous anatomy, summarizes the quality control criteria of TME guided by membranous anatomy, and
prospects the future development of precise and function—preserving surgery. The purpose of this paper is to
provide theoretical and practical references for optimizing surgical strategies, improving radical outcomes and
quality of life of patients.
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