Clinical Diagnosis and Patient Selection
The diagnosis of rectal cancer was established based on patient history and clinical examination, including digital rectal examination, fiberoptic colonoscopy, and computed tomography (CT) of the lower abdomen or rectal magnetic resonance imaging (MRI). The inclusion criteria were as follows: patients with both pre-treatment biopsy and postoperative pathological reports confirming rectal adenocarcinoma; aged between 18 and 75 years; essentially normal coagulation function and vital organ (heart, lung, liver, kidney) function; and suitability to tolerate preoperative chemoradiotherapy and surgery.

Neoadjuvant Therapy and Surgical Intervention
All patients received standard long-course neoadjuvant chemoradiotherapy (nCRT). Radiation therapy was delivered to the primary tumor and high-risk regions with a total dose (DT) of 45–50.4 Gy in 25–28 fractions, at 1.8–2.0 Gy per fraction. Concurrent chemotherapy consisted of single-agent 5-fluorouracil or capecitabine. Total mesorectal excision (TME) was performed 6–8 weeks after completion of nCRT. The resected specimens were subjected to pathological assessment.
