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Value of irregular (conformal) distal-margin resection in functional sphincter preservation for ultra-low rectal
cancer
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[ Abstract ] The surgical management of ultra-low rectal cancer faces a challenging balance between oncological
radicality and functional preservation. This review focuses on the bottleneck of functional sphincter preservation for ultra-
low rectal cancer, systematically elaborates the theoretical basis and clinical value of irregular (conformal) distal-margin
resection, and proposes this approach as the core strategy for functional sphincter preservation. This approach employs
personalized and conformal precision excision to maximize the preservation of intestinal tissue and sphincter muscles while
ensuring oncological radicality, thereby significantly improving postoperative anal function. With advances in neoadjuvant
therapy, immunotherapy, and surgical techniques, this strategy provides a framework for balancing radical tumor control and
functional preservation in patients with ultra-low rectal cancer. The evolution of this concept is expected to pave a way for
future sphincter-preserving surgery.
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Fig1 Schematic diagram of several innovative
functional sphincter-preserving procedures with

irregular (conformal) distal-margin resection
ISR: Intersphincteric resection; CSR: Conformal sphincter
resection; CSPO: Conformal sphincter preservation operation;

CPSP: Conformal proctectomy with sphincter preservation.
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Tab 1 Innovative functional sphincter-preserving procedures based on ISR
Procedure  Proposer (year) Core concept & innovation Technical key point
CSPO Zhang Wei First proposing irregular (conformal) distal Designing resection margins by tumor location
(2014) margin resection concept for tumor targeted under direct vision, ensuring =1 c¢m safe margin
resection and maximizing functional with maximal preservation of contralateral normal
preservation tissue'
NOSES-PPS Liu Zhongcheng Combining NOSES with sphincter-preserving Employing transparent threaded anal dilator and
(2019) principles and improving transanal visualization L’s TAM system for precise inferior tumor margin
via instrumental innovation localization and resection" ™"
CSR Xiang Jianbin Extending irregular resection strategy below Performing extended resection on tumor bearing
(2023) dentate line and introducing ISC concept side with maximal contralateral preservation;
emphasizing complete ISC excision for better
oncological outcomes >
CPSP Lin Guole (2024) Standardizing the irregular resection angle Aligning resection line at about 45° to dentate line
(about 45°) to balance tissue preservation and to avoid insufficient preservation or blood supply
blood supply impairment[m
EP-CSPO  Tang Jiangiang Resolving visual field limitations via anal Everting anal canal after intersphincteric space
(2025) eversion and mitigating functional impacts of dissection for precise direct vision resection;
anastomotic height through irregular resection  applying “longitudinal cut transverse suture”
reconstruction to elevate anastomotic heightBSJ
ppISR Li Shaotang Performing quantitatively precise irregular Setting distal resection margin by T stage (T1-2:
(2025) resection using tumor T stage based intramural 5 mm; T3: 10 mm); performing “U” shaped
invasion data mobilization with imbricated anastomosis/flap
graft reconstruction
Q-ISR Li Dawei (2025) Planning bowel via circular quadrant view to Excising internal sphincter of tumor involved

define and simplify irregular resection scope

quadrant; preserving sphincter and nerve plexus

in non-tumor quadrants via submucosal dissection

ISR: Intersphincteric resection; CSPO: Conformal sphincter preservation operation; NOSES-PPS: Natural orifice specimen

extraction surgery-precision functional sphincter-preserving surgery; CSR: Conformal sphincter resection; CPSP: Conformal

proctectomy with sphincter preservation; EP-CSPO: Eversion and plasty-conformal sphincter preservation operation; ppISR: Precision

partial intersphincteric resection; Q-ISR: Quadrant intersphincteric resection; NOSES: Natural orifice specimen extraction surgery;

ISC: Intersphincteric complex; L’s TAM: Liu’s transanal microsurgery.
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