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A B S T R A C T 

Colorectal cancer surgery approaches have evolved significantly over the years, 
with a focus on achieving optimal oncologic outcomes while minimizing 
postoperative morbidity and preserving quality of life. Traditional open surgery, 
once the mainstay of treatment, has been supplemented and often replaced by 
minimally invasive techniques such as laparoscopy and robotic-assisted surgery. 
These approaches offer advantages such as reduced blood loss, shorter hospital 
stays, and quicker recovery times compared to open surgery. Furthermore, 
sphincter-sparing techniques aim to preserve anal function and avoid permanent 
colostomy whenever feasible, improving patients' postoperative quality of life. 
However, the selection of the most appropriate surgical approach depends on 
various factors including tumor characteristics, patient anatomy, and surgeon 
expertise. This abstract provides a concise overview of the evolving landscape of 
colorectal cancer surgery, highlighting the importance of personalized treatment 
strategies tailored to individual patient needs. 

. 

 
  

Introduction 

 Colorectal cancer is one of the 

most common malignancies 

worldwide, posing a significant 

health burden due to its high 

incidence and mortality rates. 

Effective management of 

colorectal cancer often necessitates a 

multidisciplinary approach, with surgery 

playing a central role. Surgical intervention is 

paramount not only for potentially curative 

treatment but also for palliation in advanced 

cases[1]. Over the years, various surgical 

techniques have been developed and refined to 

optimize outcomes for patients with colorectal 

cancer. This introduction delves into the various 

surgical approaches, their evolution, and their 

significance in the management of colorectal 

cancer [2]. 

The history of colorectal cancer surgery dates 

back to the 19th century when the first 

successful resections were performed. Early 

surgical techniques were rudimentary, with high 

rates of morbidity and mortality [3]. However, 

the advent of anesthesia, antisepsis, and 

advances in surgical techniques and 
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understanding of human anatomy significantly 

improved outcomes. The seminal work of 

William Ernest Miles in the early 20th century 

introduced the abdominoperineal resection 

(APR), which became a cornerstone procedure 

for rectal cancer. Miles’ approach emphasized 

the importance of removing the rectum and anus 

en bloc with lymphatic drainage, drastically 

reducing local recurrence rates [4]. 

 

Open Surgery: The Traditional Approach 

Open surgery has long been the traditional 

approach to colorectal cancer surgery, forming 

the foundation of surgical oncology for this 

disease. Despite the emergence of minimally 

invasive techniques, open surgery remains a 

critical option, especially in complex cases 

requiring extensive resection and 

reconstruction. This approach, deeply rooted in 

surgical history, continues to provide essential 

benefits in terms of visibility, access, and 

versatility[5]. 

Open colorectal surgery involves making a 

sizable incision in the abdomen to access the 

colon and rectum. This method offers the 

surgeon a clear and direct view of the organs, 

enabling precise manipulation and thorough 

exploration of the abdominal cavity[6]. The large 

incision allows for the removal of large tumors 

and the performance of extensive resections and 

reconstructions that might be challenging or 

impossible with minimally invasive 

techniques[7]. 

One of the primary advantages of open surgery 

is the enhanced ability to handle complex cases. 

For instance, when tumors are large, locally 

advanced, or involve adjacent organs, open 

surgery provides the necessary access and 

maneuverability. Surgeons can carefully dissect 

and remove the tumor along with any involved 

structures, ensuring clear margins and reducing 

the risk of recurrence.  

This is particularly important in cases where the 

cancer has invaded nearby organs such as the 

bladder, uterus, or small intestine, requiring a 

multi-organ resection [8]. 

In cases of bowel obstruction, perforation, or 

significant bleeding, which are often 

emergencies, open surgery is invaluable. These 

situations demand rapid and effective 

intervention, and the extensive access provided 

by open surgery allows for quick control of 

bleeding, repair of perforations, and relief of 

obstructions. The ability to see and feel the 

organs directly helps in making real-time 

decisions that can be crucial for the patient's 

outcome[9]. 

Moreover, open surgery is often preferred in 

patients with complex anatomical variations or 

extensive adhesions from previous surgeries. 

Laparoscopic or robotic approaches may be 

hindered by scar tissue, making it difficult to 

create a working space or visualize critical 

structures. In such scenarios, open surgery 

offers a safer and more effective option, as the 

surgeon can carefully dissect through adhesions 

and navigate the altered anatomy[10]. 

Another significant benefit of open surgery is its 

applicability in patients who may not tolerate 

the physiological demands of minimally invasive 

surgery. For example, the pneumoperitoneum 

(inflation of the abdomen with gas) required in 

laparoscopic surgery can adversely affect 

respiratory and cardiovascular function, making 

it unsuitable for some patients with severe 

comorbidities. Open surgery eliminates this 

concern, allowing these patients to receive the 

necessary surgical treatment without the added 

risks associated with minimally invasive 

techniques[11]. 

The evolution of open surgery for colorectal 

cancer has been marked by significant 

advancements in surgical techniques and 

perioperative care. Early colorectal surgeries 

were associated with high morbidity and 

mortality due to infection, bleeding, and poor 

postoperative care.  
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However, the introduction of antiseptic 

techniques, antibiotics, and improved 

anesthesia in the late 19th and early 20th 

centuries dramatically changed the landscape of 

surgical practice[12]. 

William Ernest Miles' introduction of the 

abdominoperineal resection (APR) in 1908 was 

a milestone in colorectal cancer surgery. This 

technique, designed for rectal cancer, involves 

the en bloc removal of the rectum, anus, and 

surrounding lymphatic tissue, significantly 

reducing local recurrence rates and improving 

survival. Miles' approach laid the foundation for 

modern oncologic principles in colorectal 

surgery, emphasizing the importance of 

complete tumor resection and adequate 

margins[13]. 

In contemporary practice, right hemicolectomy 

is a common procedure for cancers located in 

the cecum, ascending colon, or hepatic flexure. 

This surgery involves the resection of the right 

colon and part of the transverse colon along with 

the associated mesentery and lymph nodes.  

The process typically begins with a midline 

laparotomy to provide access to the abdominal 

cavity. The right colon is then mobilized by 

incising the peritoneum along the line of Toldt. 

The ileocolic, right colic, and right branch of the 

middle colic arteries are ligated and divided, 

allowing for the resection of the diseased 

segment of the colon[14]. 

Similarly, left hemicolectomy and 

sigmoidectomy are performed for cancers in the 

descending colon or sigmoid colon. These 

procedures involve the resection of the left colon 

and sigmoid colon, respectively, along with their 

mesentery and lymph nodes.  

The surgical steps are similar to those of a right 

hemicolectomy, with appropriate modifications 

based on the tumor's location. The primary goal 

in all these procedures is to achieve a complete 

oncologic resection with clear margins while 

preserving as much normal bowel function as 

possible[15]. 

Low anterior resection (LAR) is another crucial 

procedure in the open surgery repertoire, 

primarily used for tumors located in the upper 

and mid-rectum. This surgery involves the 

removal of the rectum's diseased portion while 

preserving the anal sphincter, thus maintaining 

the patient's continence. The procedure begins 

with a midline incision, followed by mobilization 

of the rectum and ligation of the inferior 

mesenteric artery.  

The rectum is then resected, and an anastomosis 

is created between the colon and the remaining 

rectal stump. This procedure has become the 

standard for rectal cancer, offering a balance 

between oncologic control and quality of 

life[16]. 

Open surgery for colorectal cancer is not without 

its challenges. The large incisions required can 

lead to significant postoperative pain and a 

longer recovery period compared to minimally 

invasive techniques.  

There is also a higher risk of wound infections 

and other complications such as hernias. 

However, advancements in perioperative care, 

including enhanced recovery after surgery 

(ERAS) protocols, have significantly improved 

outcomes. These protocols include measures 

such as optimized pain management, early 

mobilization, and nutritional support, all aimed 

at reducing complications and shortening 

hospital stays[17]. 

Despite the advancements in minimally invasive 

techniques, open surgery remains a critical 

component of colorectal cancer treatment. It is 

particularly valuable in complex and advanced 

cases where extensive resections and 

reconstructions are required.  

The ability to directly visualize and manipulate 

the organs, handle emergencies, and 

accommodate patients with complex anatomies 

or comorbidities ensures that open surgery will 

continue to play a vital role in colorectal cancer 

surgery[18]. 
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In conclusion, open surgery represents the 

traditional and foundational approach to 

colorectal cancer surgery. Its importance is 

underscored by its ability to handle complex and 

advanced cases, provide rapid and effective 

intervention in emergencies, and accommodate 

patients with anatomical variations or 

comorbidities.  

While minimally invasive techniques offer 

certain advantages, open surgery remains 

indispensable in the surgical management of 

colorectal cancer. The continued refinement of 

surgical techniques and perioperative care will 

ensure that open surgery continues to provide 

safe and effective treatment for patients with 

colorectal cancer [19]. 

 

Minimally Invasive Surgery: Revolutionizing 

Treatment 

Minimally invasive surgery has revolutionized 

the treatment of colorectal cancer, offering 

patients numerous benefits over traditional 

open surgery. This modern approach includes 

techniques such as laparoscopy and robotic-

assisted surgery, which involve smaller 

incisions, reduced postoperative pain, faster 

recovery times, and often better overall 

outcomes.  

As these methods have evolved, they have 

become integral to the standard care for 

colorectal cancer, providing effective treatment 

with fewer complications and enhanced patient 

quality of life[20]. 

Minimally invasive surgery for colorectal cancer 

involves performing the procedure through 

several small incisions rather than a single large 

one. In laparoscopy, a camera (laparoscope) and 

specialized surgical instruments are inserted 

through these incisions, allowing the surgeon to 

view the surgical site on a monitor and perform 

the necessary operations.  

Robotic-assisted surgery takes this a step 

further, with the surgeon controlling robotic 

arms that hold the instruments, offering greater 

precision and dexterity [21]. 

One of the key advantages of minimally invasive 

surgery is the significant reduction in 

postoperative pain. Smaller incisions mean less 

trauma to the body’s tissues, which translates to 

lower pain levels for patients.  

This reduction in pain not only improves the 

immediate postoperative experience but also 

reduces the need for pain medication, which can 

have its own side effects and complications. 

Patients are able to move more comfortably and 

return to their normal activities sooner, 

enhancing their overall recovery process[22]. 

The smaller incisions used in minimally invasive 

surgery also lead to a decreased risk of wound 

infections. In traditional open surgery, the larger 

incision provides a greater surface area for 

potential infection, which can complicate 

recovery and prolong hospital stays.  

Minimally invasive techniques, with their 

smaller and fewer incisions, minimize this risk, 

contributing to quicker and more uncomplicated 

recoveries[23]. 

Additionally, patients undergoing minimally 

invasive surgery often experience shorter 

hospital stays. The reduced pain and lower risk 

of complications mean that patients can be 

discharged earlier, allowing them to recover in 

the comfort of their own homes. 

This not only improves patient satisfaction but 

also reduces healthcare costs, as shorter 

hospital stays are less expensive[24]. 

The precision offered by minimally invasive 

surgery, particularly robotic-assisted 

techniques, is another significant benefit. 

Robotic systems provide surgeons with 

enhanced vision, magnified views, and greater 

control over the surgical instruments.  

This allows for more precise dissections and 

suturing, which is particularly important in 

colorectal surgery where the preservation of 

surrounding tissues and structures is crucial. 

The increased precision reduces the risk of 
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accidental injury to nearby organs and tissues, 

thereby minimizing complications and 

improving surgical outcomes[25]. 

Furthermore, minimally invasive techniques are 

associated with less blood loss during surgery. 

The precision and control provided by these 

methods allow surgeons to operate more 

delicately, reducing the likelihood of bleeding. 

This is particularly beneficial for patients who 

may have underlying conditions that increase 

their risk of bleeding or who are unable to 

tolerate significant blood loss[26]. 

Despite these advantages, minimally invasive 

surgery for colorectal cancer is not without its 

challenges. The procedures require a high level 

of skill and experience, and not all surgeons are 

trained in these techniques. Moreover, certain 

cases of colorectal cancer, particularly those 

involving large tumors or extensive local 

invasion, may not be suitable for minimally 

invasive approaches. In such instances, open 

surgery remains the best option [27]. 

Training and experience are crucial for the 

successful implementation of minimally 

invasive surgery. Surgeons must undergo 

specialized training to master the use of 

laparoscopic and robotic instruments and to 

develop the skills needed for precise and 

effective surgery. As more surgeons become 

proficient in these techniques, the availability 

and success rates of minimally invasive 

colorectal surgery continue to improve [28]. 

Despite the challenges, the benefits of minimally 

invasive surgery for colorectal cancer make it an 

attractive option for many patients.  

Clinical studies have shown that laparoscopic 

and robotic-assisted surgeries have comparable 

oncologic outcomes to traditional open surgery. 

This means that these minimally invasive 

techniques are just as effective at removing 

cancer and reducing the risk of recurrence, while 

offering the added benefits of reduced pain, 

faster recovery, and fewer complications[29]. 

The adoption of minimally invasive surgery has 

also led to advancements in perioperative care. 

Enhanced recovery after surgery (ERAS) 

protocols, which are designed to optimize 

patient outcomes and speed up recovery, are 

particularly well-suited to minimally invasive 

techniques.  

These protocols include measures such as 

preoperative counseling, optimized pain 

management, early mobilization, and nutritional 

support. When combined with minimally 

invasive surgery, ERAS protocols have been 

shown to significantly improve patient 

outcomes and reduce hospital stays even 

further[29]. 

One specific area where minimally invasive 

surgery has shown great promise is in the 

treatment of rectal cancer. Traditionally, rectal 

cancer surgery has been associated with high 

rates of complications and a lengthy recovery 

period.  

However, laparoscopic and robotic-assisted 

techniques have transformed the approach to 

rectal cancer surgery, offering patients better 

outcomes with fewer side effects. The precise 

nature of robotic-assisted surgery, in particular, 

is beneficial in the narrow confines of the pelvis, 

where maintaining clear margins while 

preserving important structures is critical[29]. 

Minimally invasive surgery has also facilitated 

the adoption of more conservative surgical 

approaches in some cases. For instance, in select 

patients with early-stage colorectal cancer, it 

may be possible to perform a local excision using 

minimally invasive techniques, sparing the 

patient from a more extensive resection. This 

approach, when appropriate, can preserve 

bowel function and reduce the impact of surgery 

on the patient’s quality of life [30]. 

The role of minimally invasive surgery in 

colorectal cancer treatment continues to expand 

as technology advances. Innovations such as 

improved imaging techniques, better robotic 

systems, and enhanced surgical instruments are 
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continually improving the precision and 

effectiveness of these surgeries. As a result, 

more patients are able to benefit from minimally 

invasive approaches, leading to better outcomes 

and improved quality of life[30]. 

In conclusion, minimally invasive surgery has 

revolutionized the treatment of colorectal 

cancer, offering numerous advantages over 

traditional open surgery. The benefits of 

reduced postoperative pain, shorter hospital 

stays, lower risk of complications, and enhanced 

precision make these techniques highly 

attractive for both patients and surgeons.  

While there are challenges to overcome, 

particularly in terms of training and case 

selection, the continued advancement of 

minimally invasive techniques promises to 

further improve the outcomes for patients with 

colorectal cancer. As technology and surgical 

expertise continue to evolve, minimally invasive 

surgery will undoubtedly play an increasingly 

central role in the treatment of this common and 

potentially deadly disease [30]. 

 

Laparoscopic Surgery 

Laparoscopic surgery has emerged as a 

cornerstone in the management of colorectal 

cancer, offering a minimally invasive alternative 

to traditional open surgery with notable benefits 

for patients and surgeons alike. This technique 

involves the use of a laparoscope, a thin, flexible 

tube equipped with a camera and surgical 

instruments, inserted through small incisions in 

the abdomen to visualize and manipulate the 

internal organs. Compared to open surgery, 

which requires a single large incision, 

laparoscopic surgery offers several advantages, 

including reduced postoperative pain, faster 

recovery, and improved cosmetic outcomes 

[31]. 

One of the primary advantages of laparoscopic 

surgery in colorectal cancer treatment is the 

significant reduction in postoperative pain 

experienced by patients.  

The smaller incisions used in laparoscopic 

procedures result in less tissue trauma 

compared to open surgery, leading to decreased 

pain levels during the recovery period. This 

reduction in pain not only enhances patient 

comfort but also allows for a smoother 

transition to oral pain medications and earlier 

mobilization, facilitating a faster recovery 

overall[32]. 

Furthermore, laparoscopic surgery offers the 

benefit of improved cosmetic outcomes, which 

can have a positive impact on patients' 

psychosocial well-being. The smaller incisions 

used in laparoscopic procedures result in less 

scarring compared to traditional open surgery, 

leading to a more aesthetically pleasing 

appearance. For many patients, especially those 

undergoing elective procedures for colorectal 

cancer, this improved cosmetic outcome can 

help alleviate concerns about body image and 

enhance overall satisfaction with the surgical 

experience [32]. 

In addition to reduced pain and improved 

cosmetic outcomes, laparoscopic surgery is 

associated with shorter hospital stays compared 

to open surgery. Patients undergoing 

laparoscopic procedures often experience faster 

recoveries and are able to return home sooner 

after surgery, reducing the overall length of 

hospitalization and associated healthcare costs. 

This expedited recovery process not only 

benefits patients by allowing them to resume 

their normal activities sooner but also helps 

alleviate the burden on healthcare resources by 

freeing up hospital beds for other patients in 

need [33]. 

Moreover, laparoscopic surgery offers the 

advantage of reduced blood loss during the 

procedure, which can minimize the need for 

blood transfusions and decrease the risk of 

postoperative complications such as anemia. 

The precise dissection and hemostasis afforded 

by laparoscopic instruments allow surgeons to 

operate with greater precision, minimizing 
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bleeding and preserving surrounding tissues. 

This is particularly important in colorectal 

cancer surgery, where excessive blood loss can 

complicate the procedure and prolong 

recovery[34]. 

Another significant benefit of laparoscopic 

surgery in colorectal cancer treatment is the 

reduced risk of surgical site infections. The 

smaller incisions used in laparoscopic 

procedures result in less disruption to the skin 

and underlying tissues, reducing the likelihood 

of wound contamination and infection. 

Additionally, the use of specialized instruments 

and techniques, such as carbon dioxide 

insufflation and meticulous hemostasis, further 

decreases the risk of surgical site infections, 

contributing to improved overall outcomes for 

patients[35]. 

Furthermore, laparoscopic surgery allows for a 

more rapid return of bowel function compared 

to open surgery, which can reduce the risk of 

postoperative complications such as ileus and 

hasten the recovery process.  

The minimally invasive nature of laparoscopic 

procedures minimizes the manipulation of the 

intestines and preserves the integrity of the 

bowel, allowing for quicker restoration of 

normal bowel function. This can lead to earlier 

initiation of oral intake, reduced reliance on 

intravenous fluids, and faster resolution of 

postoperative ileus, ultimately facilitating a 

smoother recovery for patients[35]. 

In addition to these benefits, laparoscopic 

surgery offers advantages for surgeons as well, 

including improved ergonomics and 

visualization, reduced fatigue, and enhanced 

precision. The use of laparoscopic instruments 

allows for more precise dissection and suturing, 

facilitating meticulous surgical technique and 

ensuring optimal oncologic outcomes. 

Moreover, the enhanced visualization provided 

by the laparoscope allows surgeons to identify 

and dissect anatomical structures with greater 

accuracy, reducing the risk of intraoperative 

complications and improving patient safety[36]. 

Despite these numerous advantages, 

laparoscopic surgery for colorectal cancer is not 

without its challenges. The technique requires 

specialized training and expertise, and not all 

surgeons may be proficient in performing 

laparoscopic procedures. Additionally, certain 

cases of colorectal cancer, particularly those 

involving extensive tumor involvement or the 

need for complex reconstructive procedures, 

may not be amenable to laparoscopic surgery 

and may require open approaches instead[36]. 

Furthermore, laparoscopic surgery may be 

associated with longer operative times 

compared to open surgery, particularly during 

the initial learning curve.  

The setup and equipment required for 

laparoscopic procedures can also be costly, and 

not all healthcare facilities may have access to 

the necessary resources. Additionally, while 

laparoscopic surgery offers numerous benefits 

for patients, it is not suitable for all individuals, 

and careful patient selection is essential to 

ensure optimal outcomes[36]. 

In conclusion, laparoscopic surgery has 

revolutionized the management of colorectal 

cancer, offering a minimally invasive alternative 

to traditional open surgery with numerous 

benefits for patients and surgeons alike.  

The technique is associated with reduced 

postoperative pain, faster recovery, improved 

cosmetic outcomes, and enhanced precision, 

making it an attractive option for many patients 

undergoing colorectal cancer treatment. While 

laparoscopic surgery is not without its 

challenges, including the need for specialized 

training and expertise, the technique has 

become an integral component of the standard 

of care for colorectal cancer and continues to 

play a central role in improving patient[37] 
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Robotic-Assisted Surgery 

Robotic-assisted surgery has emerged as a 

transformative tool in the management of 

colorectal cancer, offering surgeons enhanced 

precision, dexterity, and visualization compared 

to traditional laparoscopic techniques.  

This advanced surgical approach utilizes robotic 

systems, such as the da Vinci Surgical System, to 

perform intricate procedures through small 

incisions with the aid of robotic arms controlled 

by the surgeon. Robotic-assisted surgery 

represents a significant evolution in minimally 

invasive techniques, providing numerous 

benefits for both patients and surgeons [38]. 

One of the primary advantages of robotic-

assisted surgery in colorectal cancer treatment 

is the improved precision and dexterity it offers 

to surgeons. The robotic arms used in these 

procedures can maneuver with greater 

flexibility and range of motion than human 

hands, allowing for more precise dissection, 

suturing, and tissue manipulation. This 

enhanced precision is particularly beneficial in 

colorectal surgery, where delicate maneuvers 

are required to preserve critical structures and 

achieve optimal oncologic outcomes [38]. 

Moreover, robotic-assisted surgery provides 

surgeons with enhanced visualization of the 

surgical field, thanks to high-definition, three-

dimensional imaging systems.  

This improved visualization allows for better 

identification of anatomical structures, such as 

blood vessels and nerves, and facilitates more 

precise dissection and tissue removal.  

As a result, surgeons can perform complex 

colorectal procedures with greater confidence 

and accuracy, minimizing the risk of 

intraoperative complications and improving 

patient safety[38]. 

In addition to improved precision and 

visualization, robotic-assisted surgery offers the 

benefit of reduced surgical trauma for patients. 

The smaller incisions used in robotic procedures 

result in less tissue damage and disruption 

compared to traditional open surgery, leading to 

decreased postoperative pain and faster 

recovery times. This reduced surgical trauma 

also contributes to shorter hospital stays and 

quicker return to normal activities for patients, 

enhancing overall patient satisfaction with the 

surgical experience [39]. 

Furthermore, robotic-assisted surgery enables 

surgeons to perform colorectal procedures with 

greater ergonomics and comfort compared to 

traditional laparoscopic techniques.  

The robotic console provides a comfortable 

seated position for the surgeon, with ergonomic 

controls and adjustable settings that reduce 

fatigue and strain during long surgical 

procedures. This ergonomic design not only 

improves surgeon comfort but also enhances 

surgical precision and reduces the risk of 

fatigue-related errors, leading to better 

outcomes for patients [39]. 

Another significant advantage of robotic-

assisted surgery is the potential for improved 

oncologic outcomes in colorectal cancer 

treatment.  

The enhanced precision and visualization 

provided by robotic systems allow surgeons to 

achieve more complete tumor resections while 

minimizing damage to surrounding healthy 

tissues. Additionally, robotic-assisted surgery 

enables lymph node dissection and vascular 

reconstruction with greater accuracy, reducing 

the risk of residual disease and improving long-

term oncologic outcomes for patients [39]. 

Moreover, robotic-assisted surgery offers the 

benefit of a shorter learning curve for surgeons 

compared to traditional laparoscopic 

techniques.  

The intuitive interface and ergonomic design of 

the robotic console make it easier for surgeons 

to adapt to robotic-assisted procedures and 

achieve proficiency more quickly. As a result, 

surgeons can perform complex colorectal 

surgeries with greater confidence and accuracy, 

leading to improved outcomes for patients[39]. 
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In addition to these benefits, robotic-assisted 

surgery allows for greater access to minimally 

invasive colorectal procedures for patients with 

complex anatomies or previous abdominal 

surgeries.  

The articulating robotic arms and flexible 

instruments used in robotic-assisted procedures 

can navigate around scar tissue and anatomical 

variations with greater ease than traditional 

laparoscopic instruments, making them well-

suited for challenging cases. This expanded 

access to minimally invasive surgery enables 

more patients to benefit from the advantages of 

robotic-assisted techniques, leading to 

improved overall outcomes[40]. 

Despite these numerous advantages, robotic-

assisted surgery in colorectal cancer treatment 

is not without its challenges and limitations. The 

high cost of robotic systems and associated 

equipment can present financial barriers to 

adoption for some healthcare institutions, 

limiting access to robotic-assisted procedures 

for certain patient populations.  

Additionally, robotic-assisted surgery may be 

associated with longer operative times 

compared to traditional laparoscopic 

techniques, particularly during the initial phases 

of the learning curve [40]. 

Furthermore, while robotic-assisted surgery 

offers numerous benefits for patients and 

surgeons, it is not suitable for all cases of 

colorectal cancer. Certain patient factors, such as 

obesity, extensive intra-abdominal adhesions, or 

complex tumor anatomy, may pose challenges 

for robotic-assisted procedures and necessitate 

open or laparoscopic approaches instead. 

Additionally, careful patient selection and 

thorough preoperative evaluation are essential 

to ensure that patients are suitable candidates 

for robotic-assisted surgery and to minimize the 

risk of intraoperative complications[40]. 

In conclusion, robotic-assisted surgery 

represents a significant advancement in the 

management of colorectal cancer, offering 

surgeons enhanced precision, dexterity, and 

visualization compared to traditional 

laparoscopic techniques.  

The benefits of robotic-assisted surgery include 

improved oncologic outcomes, reduced surgical 

trauma, shorter hospital stays, and quicker 

recovery times for patients. While robotic-

assisted surgery is associated with challenges 

and limitations, its widespread adoption is 

expected to continue as technology evolves and 

surgeons gain experience with these advanced 

techniques. Ultimately, robotic-assisted surgery 

holds great promise for improving the outcomes 

and quality of life for patients undergoing 

treatment for colorectal cancer[41]. 

 

Sphincter-Sparing Techniques 

Sphincter-sparing techniques in colorectal 

cancer surgery represent a significant 

advancement in the field, offering patients the 

opportunity for improved quality of life and 

functional outcomes following surgical 

treatment. These techniques aim to preserve the 

anal sphincter complex and maintain continence 

while effectively removing the cancerous tissue, 

thus avoiding the need for permanent colostomy 

in select patients. Sphincter-sparing procedures 

may include low anterior resection (LAR), 

coloanal anastomosis, and intersphincteric 

resection, among others, each tailored to the 

individual patient's anatomy and tumor 

characteristics [42]. 

One of the primary goals of sphincter-sparing 

techniques is to achieve complete oncologic 

resection while preserving bowel function and 

avoiding permanent colostomy whenever 

possible.  

This requires careful preoperative assessment, 

including imaging studies and endoscopic 

evaluation, to determine the feasibility of 

sphincter preservation based on tumor location, 

size, and involvement of adjacent structures. 

Additionally, patient factors such as age, 

comorbidities, and preexisting bowel function 
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play a crucial role in decision-making regarding 

sphincter-sparing surgery [42]. 

Low anterior resection (LAR) is one of the most 

commonly performed sphincter-sparing 

procedures in colorectal cancer surgery, 

particularly for tumors located in the mid to 

lower rectum.  

This technique involves resecting the affected 

portion of the rectum while preserving the anal 

sphincter complex and creating an anastomosis 

between the remaining rectum and the proximal 

colon. By preserving a portion of the rectum and 

anal canal, LAR aims to maintain fecal 

continence and avoid the need for permanent 

colostomy, thus improving patients' quality of 

life postoperatively [43]. 

In cases where the tumor is located very low in 

the rectum or involves the anal canal, coloanal 

anastomosis may be performed to preserve the 

anal sphincter complex and avoid permanent 

colostomy.  

This technique involves resecting the rectum 

and creating an anastomosis between the 

proximal colon and the anal canal, effectively 

preserving bowel continuity while removing the 

cancerous tissue. Coloanal anastomosis requires 

meticulous surgical technique to ensure 

adequate blood supply to the anastomosis and to 

minimize the risk of anastomotic leakage or 

stricture formation [43]. 

Intersphincteric resection is another sphincter-

sparing technique that may be employed in 

select cases of very low rectal cancer or anal 

canal cancer. This procedure involves removing 

the distal rectum and part of the internal anal 

sphincter while preserving the external anal 

sphincter and anal mucosa.  

The remaining rectum is then anastomosed to 

the anal canal, allowing for preservation of anal 

continence and avoidance of permanent 

colostomy. Intersphincteric resection requires 

careful patient selection and precise surgical 

technique to achieve optimal outcomes while 

minimizing the risk of postoperative 

complications[43]. 

The decision to perform sphincter-sparing 

surgery in colorectal cancer treatment must be 

individualized based on the patient's tumor 

characteristics, preexisting bowel function, and 

overall health status.  

While sphincter preservation offers significant 

benefits in terms of improved quality of life and 

functional outcomes, it may not be feasible or 

appropriate for all patients, particularly those 

with extensive tumor involvement or 

compromised anal sphincter function. In such 

cases, permanent colostomy may be necessary 

to ensure complete oncologic resection and 

prevent local recurrence of the cancer[44]. 

It is essential for patients undergoing sphincter-

sparing surgery to receive comprehensive 

preoperative counseling and education 

regarding the potential risks and benefits of the 

procedure. This includes discussion of potential 

postoperative complications such as 

anastomotic leakage, fecal incontinence, and 

bowel dysfunction, as well as the need for long-

term surveillance and follow-up care. 

Additionally, patients should be provided with 

support resources and access to 

multidisciplinary care teams, including 

colorectal surgeons, oncologists, and specialized 

nurses, to optimize their postoperative 

outcomes and quality of life. 

 

Conclusion 

In conclusion, sphincter-sparing techniques 

represent a significant advancement in 

colorectal cancer surgery, offering patients the 

opportunity for improved functional outcomes 

and preserved quality of life following surgical 

treatment.  

These techniques, including low anterior 

resection, coloanal anastomosis, and 

intersphincteric resection, aim to achieve 

complete oncologic resection while preserving 

anal continence and avoiding permanent 
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colostomy whenever possible. However, the 

decision to perform sphincter-sparing surgery 

must be individualized based on careful 

assessment of tumor characteristics, patient 

factors, and surgical expertise, with the goal of 

optimizing outcomes and maximizing patient 

satisfaction. 
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