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[ Abstract]  Objective To investigate the application value of 4K laparoscopic pelvic autonomic nerve preservation ( PANP)
radical surgery for low rectal cancer in male patients. Methods This study retrospectively included 113 male patients with low
rectal cancer from April 2020 to April 2025, all of whom underwent PANP laparoscopic low rectal cancer radical surgery. Among them,
59 patients were operated under 4K ultra-high-definition laparoscope (4K group), while 54 patients were operated under conventional
1080P high-definition laparoscope ( HD group). There were no statistically significant differences between the two groups in age, Body
Mass Index, distance of the tumor from the anus, maximum tumor diameter, degree of differentiation, the American Society of
Anesthesiologists ( ASA) classification, pTNM stage, or history of abdominal surgery (P >0.05). Perioperative indicators as well as
urinary and sexual functions at 6 months and 12 months postoperatively were compared between the two groups.  Results The
intraoperative blood loss in the 4K group was less than that in the HD group [46.1 (36.9, 51.7) ml vs. 78.1 (71.1, 83.1) ml],
and the operation time [ 141.0 (127.0, 165.5) min vs. 181.0 (167.0, 189.8) min], catheter removal time [ 1.8 (1.5, 2.5) d
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vs. 2.7 (2.3,3.1) d], and postoperative hospital stay [ 10.6 (9.7, 11.6) d vs. 12.5 (11.3, 13.7) d] were all shorter than those
in the HD group (all P <0.001). There were no statistically significant differences between the two groups in resection margin length,
number of lymph nodes dissected, stoma rate, and time to first ambulation/feeding/flatus postoperatively (P >0.05). At 6 months
postoperatively, urinary function in the 4K group was better than that in the HD group (P <0.05), while the difference in sexual
function was not statistically significant (P >0.05). At 12 months postoperatively, there were no significant differences in urinary and
sexual function between the two groups (P >0.05). The 4K group had 1 case of incision infection, 1 case of anastomotic stricture, and
1 case of lower limb venous thrombosis; the HD group had 1 case of anastomotic leakage, 2 cases of incision infection, 1 case of

postoperative intestinal obstruction, and 1 case of lower limb venous thrombosis. The differences were not statistically significant (xy* =

0.247, P =0.619).

Conclusion Performing PANP radical surgery for low rectal cancer under 4K laparoscope can reduce

intraoperative bleeding, shorten surgery time and hospital stay, and improve postoperative urinary function.
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