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ABSTRACT 

Background: Low rectal carcinoma presents unique surgical challenges, balancing oncological safety with the 

preservation of continence and patient quality of life. Traditionally, abdominoperineal resection with permanent 

end colostomy has been the mainstay for tumors close to the anal sphincter. However, permanent stomas have 

substantial psychosocial and functional implications for patients. Over the past decades, surgical innovations have 

aimed to improve outcomes, leading to the development of the continent perineal colostomy (CPC), which seeks 

to restore a more natural route for defecation and maintain continence. 

Aim: This review critically evaluates the role of continent perineal colostomy in the management of low rectal 

carcinoma. It provides a comprehensive overview of surgical techniques, patient selection, oncological safety, 

functional outcomes, complications, and future directions. The goal is to inform surgeons, oncologists, and 

multidisciplinary teams about the evolving evidence and clinical considerations regarding CPC.  

Conclusion: Continent perineal colostomy represents a promising alternative for patients with low rectal cancer 

who are not candidates for sphincter-preserving surgery. Available evidence suggests that CPC can offer 

satisfactory oncological safety and improved quality of life compared to traditional permanent end colostomy. 

Nevertheless, technical demands, patient selection criteria, and long-term outcomes remain areas for further 

research. Standardization of surgical techniques and prospective comparative studies are needed to clarify the 

precise benefits and risks associated with CPC. As surgical management of low rectal cancer continues to evolve, 

the continent perineal colostomy offers renewed hope for a select group of patients, potentially transforming the 

approach to this challenging malignancy. 
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Introduction 

Low rectal carcinoma, defined as tumors located within 5-6 cm from the anal verge, remains a 

formidable challenge for colorectal surgeons due to its anatomical proximity to the anal sphincter and 
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pelvic floor structures. Achieving the dual goals of optimal oncological resection and preservation of 

anorectal function is complex, often necessitating difficult decisions between curative resection and 

quality of life considerations. Historically, abdominoperineal resection (APR) resulting in a permanent 

end colostomy has been the standard approach for tumors not amenable to sphincter-saving procedures. 

However, permanent stomas have significant psychosocial, functional, and quality of life implications, 

including body image disturbance, stoma-related complications, and social stigmatization[1,2]. 

In recent decades, advancements in surgical techniques, neoadjuvant therapy, and perioperative care 

have expanded the indications for sphincter-preserving operations, even in cases of very low rectal 

tumors. Nonetheless, a significant subset of patients still require radical excision with loss of the native 

anorectal mechanism. To address this gap, the continent perineal colostomy (CPC) was developed, 

aiming to create a neo-sphincter at the perineum using autologous tissues or prosthetic materials. The 

CPC concept seeks to provide an alternative route for defecation while restoring voluntary continence 

and eliminating the need for an abdominal stoma[3,4]. 

Despite promising early reports, CPC has not yet achieved widespread adoption, partly due to technical 

complexity, variable results, and limited long-term data. The evidence base is fragmented, with studies 

differing in patient selection, operative details, and outcome measures. As a result, a comprehensive 

synthesis of the current evidence is warranted to clarify the role of CPC in modern rectal cancer 

management. 

Aim: 

The aim of this review is to critically appraise the literature regarding continent perineal colostomy for 

low rectal carcinoma, including indications, techniques, outcomes, and future directions. Special 

emphasis is placed on oncological safety and functional restoration, identifying areas where further 

research is necessary to optimize patient care[5]. 

Evolution of Surgical Management in Low Rectal Cancer 

The management of low rectal cancer has evolved significantly over the last century, with a constant 

balance between achieving adequate oncological resection and preserving patient quality of life. In the 

early 20th century, Miles described the abdominoperineal resection (APR), which became the gold 

standard for tumors involving the lower rectum and anal canal. APR involved en bloc removal of the 

distal rectum and anus, with the creation of a permanent abdominal colostomy. While oncologically 

effective, this approach resulted in permanent loss of anorectal function and imposed significant 

lifestyle changes on patients[6]. 
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Fig. (1): Double-contrast barium enema. AP view. Rectal tumor with circumferential growth in the 

sigmoid colon with severe stenosis of the colonic lumen (arrow) [7]. 

With growing awareness of the psychological and physical burdens associated with permanent stomas, 

efforts intensified to preserve the sphincter whenever possible. The introduction of total mesorectal 

excision (TME) in the 1980s was a pivotal moment, as it enabled more precise oncological resection 

while sparing the autonomic nerves and, in selected cases, the anal sphincter. This advance was 

complemented by improvements in preoperative imaging, neoadjuvant chemoradiotherapy, and the 

refinement of surgical stapling devices, collectively broadening the indications for sphincter-

preserving procedures such as low anterior resection (LAR) and intersphincteric resection (ISR)[7,8]. 

Despite these advances, a substantial proportion of patients with low rectal cancer are still not 

candidates for sphincter-saving surgery, often due to tumor proximity to the sphincter, poor 

preoperative continence, or extensive local disease. Recognizing the profound impact of permanent 

stomas, surgeons began to explore alternative reconstructive options. The concept of a perineal 

colostomy, first described in the mid-20th century, aimed to restore a form of voluntary continence by 

redirecting the colon to the perineum and constructing a neosphincter using autologous tissues or 

prosthetic materials[9,10]. 

More recently, minimally invasive surgical approaches, such as laparoscopic and robotic techniques, 

have further reduced the morbidity associated with pelvic surgery and improved postoperative 

recovery. Nevertheless, the fundamental challenge remains: how to combine oncological radicality 

with the best possible functional outcome. This ongoing evolution highlights the need for 

individualized treatment strategies and continued innovation in surgical techniques for low rectal 

cancer[11]. 

Indications and Patient Selection for Perineal Colostomy 

Patient selection for continent perineal colostomy (CPC) is critical to achieving optimal outcomes. 

CPC is primarily indicated for patients with low rectal carcinoma who require abdominoperineal 

resection but are motivated to avoid a permanent abdominal stoma. Ideal candidates are those in whom 
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sphincter-preserving procedures are not feasible due to tumor invasion of the sphincter complex, 

inadequate distal margins, or poor baseline anorectal function. In these patients, conventional end 

colostomy would otherwise be the default surgical option[12,13]. 

Comprehensive preoperative assessment is essential and should include detailed pelvic MRI to 

evaluate tumor location, size, and relationship to the sphincter and levator ani muscles. Colonoscopy 

and endorectal ultrasound may further delineate tumor extent and sphincter involvement. Additionally, 

patient comorbidities, functional status, and personal preferences should be considered. CPC may be 

more suitable for younger, highly motivated patients who possess the cognitive and physical capacity 

to adapt to the postoperative regimen, including self-irrigation and ongoing care of the neoperineal 

stoma[14,15]. 

Contraindications for CPC include locally advanced tumors with invasion into the pelvic floor or 

adjacent organs, poor healing potential, or significant preoperative fecal incontinence. Patients with 

prior pelvic radiation, extensive pelvic surgery, or severe comorbidities may be at higher risk for 

complications such as wound breakdown, infection, or neosphincter failure. Psychological readiness 

is also an important consideration, as postoperative adaptation can be demanding and requires active 

patient engagement[16]. 

The decision to proceed with CPC should be made within a multidisciplinary team, including 

colorectal surgeons, oncologists, radiologists, and specialized stoma care nurses. Thorough 

preoperative counseling regarding the procedure, expected outcomes, potential complications, and 

required lifestyle changes is mandatory. Ultimately, patient-centered care remains paramount, with 

surgical strategy tailored to the individual's disease characteristics and quality of life priorities[17,18]. 

Surgical Techniques of Continent Perineal Colostomy 

The surgical creation of a continent perineal colostomy (CPC) is a complex and technically demanding 

procedure, involving several steps aimed at reconstructing a neosphincter mechanism at the perineum. 

Various techniques have been described, but the fundamental principle involves redirecting the colon 

to the perineum and fashioning a controllable outlet to allow voluntary fecal continence. The procedure 

typically begins with a standard abdominoperineal resection, including removal of the rectum and 

anus, with preservation of the levator ani and gluteal muscles if feasible[19]. 

After resection, the sigmoid or descending colon is mobilized and brought down through the perineal 

wound. One of the most commonly utilized techniques is the creation of a neosphincter by wrapping 

an autologous muscle, such as the gracilis or gluteus maximus, around the terminal colon segment. 

The muscle can be transposed as a free or pedicled flap and secured around the colon to act as a new 

sphincter. In some centers, a dynamic graciloplasty is performed, where the muscle is electrically 

stimulated postoperatively to enhance continence by promoting muscle fiber transformation and 

contractility[20,21]. 
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Other techniques involve construction of a pseudo-valve at the end of the colon, achieved by 

intussuscepting the colonic wall or creating a spiral valve. Some authors advocate combining both 

mechanical (muscle wrapping) and anatomic (valve creation) methods to maximize continence 

potential. In select cases, prosthetic materials such as silicone bands or artificial sphincters have been 

employed, although these approaches carry additional risks of infection and erosion[22,23]. 

The perineal wound is meticulously closed around the colostomy, with particular attention to 

preventing dead space and minimizing the risk of wound dehiscence. Early postoperative management 

includes education in self-irrigation techniques, which allow the patient to empty the neoperineal 

reservoir at scheduled intervals, reducing the risk of incontinence and skin irritation. Surgical success 

depends heavily on careful technique, preservation of vascular supply to the colon and transposed 

muscle, and individualized adaptation of the method to patient anatomy and preferences[24,25]. 

Comparison of CPC With Conventional Colostomy 

When evaluating surgical options for patients requiring abdominoperineal resection, it is essential to 

compare continent perineal colostomy (CPC) with the conventional end colostomy in terms of 

functional, psychosocial, and oncological outcomes. Conventional end colostomy, created by 

exteriorizing the colon through the abdominal wall, is a reliable procedure but often associated with a 

significant burden of complications such as parastomal hernia, prolapse, retraction, and peristomal skin 

irritation. Moreover, the permanent presence of an abdominal stoma can have a detrimental effect on 

body image, self-esteem, and social reintegration, particularly in younger or more active 

patients[26,27]. 

CPC aims to mitigate these disadvantages by eliminating the need for an abdominal stoma and 

restoring a more physiological route for defecation. Studies have shown that patients with CPC 

experience greater satisfaction regarding body image, less restriction in clothing choices, and improved 

participation in physical and social activities compared to those with an abdominal colostomy. 

Continence outcomes are generally favorable when appropriate patient selection and surgical 

technique are observed, with most patients achieving voluntary control of defecation through regular 

irrigation of the perineal neostoma[28,29]. 

However, CPC is technically more demanding and may be associated with unique complications, such 

as perineal wound dehiscence, neosphincter dysfunction, or prolapse of the neoperineal stoma. The 

learning curve for the procedure is significant, and success depends on surgical expertise, meticulous 

technique, and patient commitment to postoperative care. Additionally, long-term data remain limited, 

and there is variation in reported continence rates and complication profiles across published 

series[30]. 

From an oncological perspective, CPC and conventional end colostomy offer equivalent cancer control 

when performed as part of a radical abdominoperineal resection with clear margins. There is no 
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evidence to suggest that the route of colostomy (abdominal vs. perineal) affects local recurrence or 

disease-free survival, provided that the principles of oncological resection are maintained[31,32]. 

Thus, the choice between CPC and conventional colostomy should be individualized, weighing 

technical feasibility, patient preferences, and the resources available for perioperative support. 

Functional Outcomes and Quality of Life 

Functional outcomes and quality of life are paramount considerations following abdominoperineal 

resection for low rectal cancer, especially when weighing the options between conventional colostomy 

and continent perineal colostomy (CPC). CPC seeks to restore more natural bowel function and 

improve patient autonomy by creating a controllable neoperineal stoma. Several studies report that, 

with adequate training and motivation, most patients with CPC achieve voluntary defecation and 

continence through scheduled irrigation, with reported continence rates ranging from 60% to 90% in 

experienced centers[33,34]. 

In terms of quality of life, patients with CPC frequently report improved body image and self-

confidence compared to those with an abdominal colostomy. The perineal location allows for greater 

discretion, reducing visible stigmata and enabling participation in a broader range of physical and 

social activities. These advantages are reflected in quality-of-life questionnaires, which demonstrate 

higher scores for domains such as social functioning, sexual health, and overall well-being among CPC 

recipients[35]. Additionally, the elimination of an abdominal appliance mitigates issues like peristomal 

skin irritation and clothing restrictions[36]. 

However, achieving optimal function with CPC requires active participation from the patient, 

including routine colonic irrigation, attention to perineal hygiene, and early recognition of 

complications. Some patients may experience difficulties such as mucous discharge, minor leakage, or 

perineal discomfort, especially during the initial adaptation period. Success is highly dependent on 

both surgical expertise and patient selection, underscoring the need for thorough preoperative 

counseling and postoperative support from a multidisciplinary team, including stoma therapists[37,38]. 

Long-term satisfaction rates are generally favorable, with most patients expressing willingness to 

undergo the procedure again if faced with the same choice. However, it is important to recognize that 

not all individuals are suitable candidates for CPC, and careful assessment of cognitive, physical, and 

psychological factors is necessary to ensure good functional outcomes. Comparative studies also 

emphasize the importance of individualized care, as a minority of patients may struggle to achieve full 

continence or encounter difficulties with irrigation and stoma management[39,40]. 

Oncological Safety and Margins 

Oncological safety is the cornerstone of any surgical intervention for low rectal carcinoma, and 

continent perineal colostomy (CPC) must be evaluated within this context. Radical abdominoperineal 

resection, whether followed by conventional colostomy or CPC, is performed with the primary aim of 
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achieving clear circumferential and distal resection margins to minimize the risk of local recurrence 

and maximize disease-free survival. Published data indicate that, when meticulous oncological 

principles are followed, CPC does not compromise cancer control compared to conventional end 

colostomy[41,42]. 

Several series have demonstrated that rates of local recurrence, distant metastasis, and overall survival 

after CPC are similar to those reported for standard APR with an abdominal stoma. The key 

determinants of oncological outcome remain complete mesorectal excision, adequate distal and 

circumferential margins, and appropriate lymphadenectomy. As with all rectal cancer surgery, 

preoperative imaging, multidisciplinary evaluation, and adherence to total mesorectal excision (TME) 

protocols are essential to optimize oncological results[43,44]. 

Some early concerns regarding potential for tumor cell implantation or spread at the perineal stoma 

site have not been substantiated by clinical studies. Large case series and systematic reviews have 

shown no increase in perineal or pelvic recurrence following CPC compared to traditional APR, 

provided that the perineal wound is managed according to established oncological standards and the 

colon is adequately mobilized and isolated during resection[45,46]. 

Importantly, the choice of reconstructive technique—whether CPC or abdominal stoma—should never 

supersede oncological priorities. If CPC cannot be performed without compromising oncological 

margins due to tumor location, local extension, or technical considerations, then conventional stoma 

remains the safer choice. Thus, careful patient selection, operative planning, and strict adherence to 

oncological principles are paramount in all cases[47,48]. 

Complications and Management 

Complications and Management 

Surgical intervention for low rectal carcinoma—particularly with techniques such as continent perineal 

colostomy (CPC)—carries inherent risks of both early and late complications. Understanding the full 

spectrum of complications, their timing, and appropriate management strategies is essential for 

optimizing patient outcomes and quality of life. 

Early Complications 

1. Bleeding 

Intraoperative and early postoperative bleeding can result from injury to pelvic vessels or the extensive 

dissection required in the deep pelvis. While meticulous hemostasis is standard, bleeding may 

necessitate transfusion, re-exploration, or interventional radiology in severe cases. The risk of bleeding 

may be heightened in patients with prior pelvic radiation or coagulopathy. Prompt recognition and 

management are critical to minimize morbidity and facilitate recovery[69]. 
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Anastomotic Leakage 

Anastomotic leakage is one of the most feared early complications in colorectal surgery, though its 

incidence is lower in patients undergoing abdominoperineal resection with CPC (since a primary 

colorectal or coloanal anastomosis is often absent). In rare instances where an anastomosis is fashioned 

(such as with a neoreservoir), leakage can present as pelvic sepsis, fever, or wound infection. Early 

diagnosis using clinical, radiological, and laboratory markers is vital, with management ranging from 

antibiotics and percutaneous drainage to surgical intervention in severe cases[70]. 

 Late Complications 

1. Anastomotic Stricture 

Late strictures may develop at any anastomotic site, particularly if primary reconstruction is attempted. 

Strictures can cause obstructive symptoms, difficult irrigation, or discomfort at the perineal stoma. 

Endoscopic or surgical dilatation is often required; in severe or recurrent cases, surgical revision may 

be necessary[71]. 

2. Rectovaginal Fistula 

Rectovaginal fistula is a rare but distressing late complication, particularly in female patients with low 

rectal tumors and extensive pelvic dissection. Fistula formation can result from tissue ischemia, 

infection, or inadvertent injury during surgery. Management is challenging and typically requires 

multidisciplinary evaluation; conservative management is rarely successful, and surgical repair—

potentially including tissue flaps or stoma creation—may be necessary[72]. 

3. Urinary and Sexual Dysfunction 

Pelvic surgery, especially with extensive dissection or nerve damage, can cause varying degrees of 

urinary retention, incontinence, or sexual dysfunction in both genders. Symptoms can include 

difficulty voiding, urinary urgency, erectile dysfunction, and loss of sexual sensation. Prevention 

through nerve-sparing techniques is ideal, but once dysfunction occurs, a combination of 

pharmacological therapy, pelvic floor rehabilitation, and, in some cases, surgical intervention (e.g., 

artificial sphincter) may be indicated[73]. 

4. Incontinence 

Despite efforts to construct a functional neosphincter in CPC, some patients experience partial or total 

fecal incontinence. Contributing factors include poor muscle wrap function, nerve injury, or inadequate 

patient adaptation to irrigation techniques. Conservative measures (scheduled irrigation, dietary 

modification, pelvic floor exercises) are first-line, but severe cases may warrant surgical revision or, 

rarely, conversion to an abdominal stoma[74]. 

5. Recurrence 

Local and distant recurrence remain concerns in all rectal cancer surgery. The risk is influenced by 

tumor biology, margin status, and completeness of excision. Surveillance with clinical exams, imaging, 
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and tumor markers is essential. Recurrences may require additional surgery, radiotherapy, or systemic 

therapy, depending on the location and patient fitness[75]. 

Completeness of Excision and Recurrence Risk 

Incomplete Excision: 

If cancer cells remain at the margin (R1/R2 resection), recurrence rates are high, and survival is poor. 

Early identification through pathology review is critical, with consideration for re-resection, 

chemoradiation, or palliative care depending on individual circumstances[76]. 

Nearly Complete Excision: 

Microscopic involvement (close margins) increases recurrence risk. These patients benefit from 

intensive surveillance and may require adjuvant therapy or early salvage intervention should 

recurrence develop[77]. 

Complete Excision: R0 resection, with negative margins, offers the best chance for long-term disease-

free survival. Even so, ongoing surveillance remains mandatory to detect recurrence early, as even R0 

patients can develop distant metastases due to occult micrometastatic disease[78]. 

Innovations and Future Perspectives 

Recent years have witnessed a resurgence of interest in continent perineal colostomy (CPC) driven by 

advances in reconstructive techniques, improved understanding of pelvic anatomy, and better 

perioperative management. Surgeons are now employing minimally invasive approaches, such as 

laparoscopy and robotics, to facilitate safer and more precise dissection, reducing operative morbidity 

and enabling more individualized reconstruction of the neoperineal stoma[57,58]. 

Biological and tissue engineering innovations are under investigation to improve the durability and 

function of the neosphincter. Research into bioengineered scaffolds, stem cell therapy, and growth 

factor modulation aims to enhance neosphincter integration and regeneration, potentially reducing 

rates of dysfunction and improving continence outcomes. Early experimental studies in animal models 

and small patient series have provided proof-of-concept, but these approaches remain investigational 

and require larger, controlled clinical trials before routine adoption[59,60]. 

Dynamic graciloplasty has evolved with advances in electrical stimulation technology, allowing more 

reliable transformation of muscle fiber type and improved neuromuscular coordination. Integration 

with smart implantable devices and wireless control systems may further optimize functional results 

in selected patients. Meanwhile, imaging modalities, such as high-resolution pelvic MRI and three-

dimensional planning tools, are enhancing preoperative selection and customization of reconstructive 

strategies[61,62]. 

A significant frontier in CPC is the standardization of technique and outcome reporting. Currently, 

heterogeneity in patient selection, surgical steps, and definitions of continence complicate direct 

comparison of results across centers. Prospective multicenter registries and randomized controlled 



Journal of Computational Analysis and Applications                                                              VOL. 33, NO. 6, 2024 

                                                                                                                                     10.48047/jocaaa.2024.33.06.70 

                                                                                          2256                                                 Rizig Hamdi et al. 2247-2260 
 

trials are needed to clarify the indications, refine patient selection criteria, and establish robust 

benchmarks for functional and oncological outcomes. Moreover, ongoing collaboration between 

surgeons, oncologists, rehabilitation specialists, and patient advocates will be crucial to optimizing 

protocols and expanding the evidence base[63,64]. 

Ultimately, the future of CPC will be shaped by continued innovation, multidisciplinary research, and 

patient-centered care. With further refinement, CPC may become an increasingly attractive option for 

a broader population of patients with low rectal cancer, offering the prospect of improved function, 

quality of life, and oncological safety. 

Conclusion 

Continent perineal colostomy (CPC) represents a significant advancement in the surgical management 

of low rectal carcinoma for patients who are not candidates for sphincter-preserving surgery. Through 

innovative reconstruction of a controllable perineal stoma, CPC provides an alternative to conventional 

end colostomy, aiming to preserve continence, improve body image, and enhance quality of life 

without compromising oncological safety. Accumulating evidence indicates that, with proper patient 

selection and meticulous technique, CPC can deliver favorable functional and psychological outcomes 

alongside comparable rates of local recurrence and long-term survival to traditional approaches[65,66]. 

Nevertheless, CPC remains a technically challenging procedure with a unique spectrum of 

complications, including neosphincter dysfunction and perineal wound issues. The need for patient 

education, postoperative irrigation, and long-term follow-up underscores the importance of 

multidisciplinary care and patient motivation. Ongoing innovation in surgical methods, biomaterials, 

and perioperative management, together with growing experience and better standardization, is 

gradually improving the safety, reliability, and accessibility of this technique[67,68]. 

Despite its promise, CPC is not universally applicable, and careful preoperative assessment, 

individualized surgical planning, and transparent counseling about benefits and risks are essential. 

Future research, especially multicenter studies and registries, is needed to refine the technique, 

optimize patient selection, and expand the evidence base. As CPC continues to evolve, it offers 

renewed hope for select patients with low rectal cancer—restoring dignity and function while 

maintaining the rigorous standards of cancer care. 
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