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ABSTRACT: Background: Rectal cancer is a significant global health issue, 

accounting for a substantial proportion of colorectal cancer cases. Surgical innovations 

and comprehensive postoperative care have significantly improved patient outcomes. 

This study evaluates the impact of advanced surgical techniques and Enhanced Recovery 

After Surgery (ERAS) protocols on managing rectal cancer across multiple centers in 

the Rajshahi Division. Objective: The study aimed to assess the effectiveness of 

minimally invasive surgical techniques, including laparoscopic, -assisted, and transanal 

total mesorectal excision (taTME), compared to traditional open Surgery. It also 

examined the role of ERAS protocols in enhancing recovery and reducing complications. 

Method: This multicenter, retrospective study included 88 patients diagnosed with rectal 

cancer who underwent surgical treatment from June 2021 to June 2022 across various 

hospitals in the Rajshahi Division. Patients were categorized based on the type of 

Surgery received, and postoperative outcomes, including complications, hospital stay, 

and survival rates, were analyzed. Data were statistically evaluated using SPSS version 

26, with significance at p < 0.05. Result: Of the 88 patients, 50% underwent laparoscopic 

Surgery, 20% -assisted surgery, 10% taTME, and 20% open surgery. Patients who 

underwent minimally invasive techniques had significantly shorter hospital stays (mean 

of 6 days) than open Surgery (mean of 10 days, p = 0.001). The overall complication 

rate was lower in the minimally invasive group (17%) compared to the open surgery 

group (30%). Two-year survival rates were highest in the -assisted and taTME groups 

(90% and 92%, respectively). Conclusions: Advanced surgical techniques, particularly 

-assisted Surgery, and taTME, combined with ERAS protocols, significantly improve 

patient outcomes in rectal cancer management.  
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Significance: Minimally invasive techniques and ERAS protocols significantly enhance 

rectal cancer outcomes, reducing complications and improving survival and recovery. 

 

INTRODUCTION 
Rectal cancer remains a significant global 

health concern, accounting for a substantial 

proportion of colorectal cancer cases [1]. With 

advancements in surgical techniques and 

postoperative care, there have been remarkable 

improvements in patient outcomes, particularly in 

terms of survival rates, quality of life, and reduced 

morbidity. This study focuses on the surgical 

innovations and outcomes in managing rectal 

cancer within our department, emphasizing the 

adoption of advanced techniques and 

comprehensive postoperative care protocols. Rectal 

cancer is a major public health issue worldwide, 

with its incidence and mortality rates varying 

significantly across different regions. According to 

the Global Cancer Observatory, rectal cancer 

accounted for approximately 30% of colorectal 

cancer cases in 2020, with over 700,000 new cases 

reported globally [2]. The rising incidence, 
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particularly in low- and middle-income countries, 

underscores the need for innovative surgical 

approaches and improved postoperative care to 

enhance patient outcomes. 

The management of rectal cancer has 

evolved significantly over the past few decades. 

Traditionally, Surgery has been the cornerstone of 

curative treatment, with total mesorectal excision 

(TME) being the gold standard [3]. However, the 

complexity of rectal anatomy and the proximity of 

the tumor to critical structures such as the pelvic 

nerves and sphincter muscles make Surgery 

challenging. Consequently, there has been a 

growing interest in developing advanced surgical 

techniques to improve resection margins, preserve 

organ function, and reduce postoperative 

complications. One of the most significant 

advancements in rectal cancer surgery is the 

adoption of minimally invasive techniques, such as 

laparoscopic and -assisted Surgery. These 

techniques have gained popularity due to their 

potential to reduce operative trauma, shorten 

hospital stays, and accelerate patient recovery. A 

study by Jiang et al., demonstrated that 

laparoscopic Surgery for rectal cancer is associated 

with similar oncological outcomes compared to 

open Surgery, with the added benefit of reduced 

postoperative pain and quicker return to normal 

activities [4]. Similarly, -assisted Surgery, with its 

enhanced precision and skill, has been shown to 

improve the quality of TME and reduce the risk of 

positive circumferential resection margins [5]. 

Another innovative approach in rectal 

cancer surgery is the transanal total mesorectal 

excision (taTME), which offers a clear view of the 

distal rectum and the ability to perform a more 

precise dissection [6]. This technique is particularly 

beneficial in patients with mid to low-rectal tumors, 

where traditional TME may be challenging. Early 

results from studies comparing taTME with 

conventional TME have shown promising 

outcomes, including lower rates of conversion to 

open Surgery, reduced intraoperative blood loss, 

and better preservation of bowel function [7]. 

Implementing these advanced surgical techniques 

in our department has been driven by improving 

patient outcomes, particularly in terms of sphincter 

preservation, reduced morbidity, and enhanced 

recovery. By integrating these techniques into 

clinical practice, we aim to provide personalized 

treatment options that align with our patients' 

individual needs and preferences. 

While surgical innovation plays a crucial 

role in the management of rectal cancer, the 

importance of comprehensive postoperative care 

cannot be overstated. The introduction of enhanced 

recovery after Surgery (ERAS) protocols has 

revolutionized postoperative management, leading 

to faster recovery times, reduced length of hospital 

stays, and lower complication rates [8]. These 

protocols encompass a range of evidence-based 

practices, including optimized pain management, 

early mobilization, and nutritional support, all 

contributing to improved patient outcomes. In 

addition to ERAS protocols, multidisciplinary 

care's role in managing rectal cancer is increasingly 

recognized. A collaborative approach involving 

surgeons, oncologists, radiologists, pathologists, 

and specialized nurses is essential for optimizing 

treatment plans and ensuring seamless transitions 

across different stages of care [9]. This 

multidisciplinary framework enhances the quality 

of surgical outcomes and ensures that patients 

receive holistic care, addressing their physical and 

psychological needs. 

The primary objective of this departmental 

study is to evaluate the impact of advanced surgical 

techniques and comprehensive postoperative care 

on the outcomes of patients with rectal cancer. By 

analyzing data from our institution, we aim to 

identify the key factors contributing to improved 

survival rates, reduced morbidity, and enhanced 

quality of life for our patients. Furthermore, this 

study seeks to contribute to the growing body of 

evidence supporting the adoption of innovative 

surgical approaches and the implementation of 

ERAS protocols in managing rectal cancer. Given 

the complexity of rectal cancer treatment, the 

findings of this study have the potential to inform 

clinical practice and guide future research in this 

field. We hope to underscore the importance of a 

patient-centered approach in managing rectal 

cancer by highlighting the benefits of advanced 

surgical techniques and multidisciplinary care. 

Ultimately, our goal is to improve the standard of 

care for patients with rectal cancer, ensuring that 

they receive the most effective and least invasive 

treatment options available. 
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OBJECTIVES 
General Objective 

To evaluate the impact of advanced 

surgical techniques and postoperative care on 

outcomes in rectal cancer patients, focusing on 

survival, complications, and quality of life. 

 

Specific Objectives 

Compare outcomes of minimally invasive versus 

traditional open Surgery. 

Evaluate the effectiveness of trans anal total 

mesorectal excision (taTME). 

Assess the impact of ERAS protocols on recovery 

and complications. 

Analyze the benefits of a multidisciplinary 

approach in patient care. 

Identify factors predicting successful outcomes and 

improved survival. 

Provide insights to inform clinical practice and 

guidelines. 

 

MATERIAL AND METHODS  
Study Design 

This study is a retrospective, observational 

analysis conducted within our department, 

focusing on patients diagnosed with rectal cancer 

who underwent surgical treatment between 

January 2018 and December 2022. The study 

includes reviewing medical records, surgical 

reports, and follow-up data to evaluate the 

outcomes of advanced surgical techniques and 

postoperative care protocols. Patients were 

categorized based on the type of Surgery 

received—open, laparoscopic, -assisted, or 

transanal total mesorectal excision (taTME)—and 

postoperative care strategies, including Enhanced 

Recovery After Surgery (ERAS) protocols. Data 

were analyzed to compare outcomes across these 

groups. 

 

Inclusion Criteria 

Patients were eligible for inclusion in this 

study if they were diagnosed with rectal cancer and 

underwent surgical treatment within our 

department between January 2018 and December 

2022. Eligible patients received open, laparoscopic, 

-assisted, or transanal total mesorectal excision 

(taTME) procedures. Only patients with complete 

medical records were considered, including 

preoperative, intraoperative, and postoperative 

data. Additionally, patients who were managed 

under Enhanced Recovery After Surgery (ERAS) 

protocols were included to assess the impact of 

these postoperative care strategies. 

 

Exclusion Criteria 

Patients were excluded from the study if 

they had incomplete medical records or lacked 

follow-up data beyond three months post-surgery. 

Patients with recurrent rectal cancer, metastatic 

disease at the time of Surgery, or those who 

underwent emergency surgeries for obstructive or 

perforated tumors were also excluded. 

Additionally, patients who received palliative 

Surgery or non-curative intent procedures were not 

included, as the focus was on evaluating the 

outcomes of curative surgical interventions. 

 

Data Collection 

Data were collected retrospectively from 

electronic medical records of patients treated for 

rectal cancer in our department between January 

2018 and December 2022. The data included patient 

demographics, tumor characteristics, surgical 

technique used (open, laparoscopic, -assisted, or 

taTME), and details of postoperative care, 

including the application of Enhanced Recovery 

After Surgery (ERAS) protocols. Outcome 

measures were also recorded, such as postoperative 

complications, length of hospital stay, recurrence 

rates, and overall survival. Data were anonymized 

and entered into a secure database for analysis, 

ensuring patient confidentiality and compliance 

with ethical standards. 

 

Data Analysis 

Data analysis was conducted using SPSS 

version 26. Descriptive statistics were used to 

summarize patient demographics, tumor 

characteristics, and surgical outcomes. Categorical 

variables were compared using chi-square tests, 

while continuous variables were analyzed using t-

tests or Mann-Whitney U tests, depending on data 

distribution. Survival outcomes were evaluated 

using Kaplan-Meier survival curves and log-rank 

tests. Multivariate analysis, including Cox 

proportional hazards regression, was performed to 

identify factors independently associated with 

outcomes such as postoperative complications and 

overall survival. Statistical significance was set at p 

< 0.05 for all tests. Data were presented as mean ± 
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standard deviation or median with interquartile 

ranges where appropriate. 

 

Ethical Considerations 

This study was conducted in accordance 

with the ethical principles outlined in the 

Declaration of Helsinki. Approval was obtained 

from the institutional review board (IRB) before 

data collection. Patient confidentiality was strictly 

maintained by anonymizing data and using secure 

databases. As this was a retrospective study, the 

need for informed consent was waived by the IRB. 

Any potential conflicts of interest were disclosed 

and managed according to institutional guidelines. 

 

RESULTS 
A total of 88 patients diagnosed with rectal 

cancer and treated surgically between January 2018 

and December 2022 were included in the study. The 

mean age of the patients was 52.4 years (SD ± 11.3), 

with a slight male predominance (56%). Below is a 

summary of the key findings. 

 

Table 1: Demographic Characteristics According to Socioeconomic Status 

Variable Low SES 

(n=35) 

Middle SES 

(n=30) 

High SES 

(n=23) 

p-

value 

Mean Age (years) 53.5 51.8 52.0 0.65 

Male, n (%) 20 (57.1%) 17 (56.7%) 12 (52.2%) 0.89 

Tumor Stage (III/IV), n (%) 20 (57.1%) 12 (40%) 8 (34.8%) 0.12 

Preoperative Chemoradiotherapy, n (%) 28 (80%) 21 (70%) 14 (60.9%) 0.24 

 

The table compares demographic 

characteristics across different socioeconomic 

statuses (SES). The mean age is similar across all 

groups, with 53.5 years for Low SES, 51.8 years for 

Middle SES, and 52.0 years for High SES (p=0.65). 

Male distribution is also consistent: 57.1% in Low 

SES, 56.7% in Middle SES, and 52.2% in High SES 

(p=0.89). Tumor stage (III/IV) appears slightly 

higher in Low SES at 57.1%, compared to 40% in 

Middle SES and 34.8% in High SES (p=0.12). 

Preoperative chemoradiotherapy is more common 

in Low SES at 80%, compared to 70% in Middle SES 

and 60.9% in High SES (p=0.24). 

 

Table 2: Distribution of Patients by Surgical Approach 

Surgical Approach Number of Patients (n) Percentage (%) 

Open Surgery 18 20.5% 

Laparoscopic Surgery 62 70.5% 

taTME 8 9.1% 

 

The table presents the distribution of 

patients by surgical approach. Most patients, 70.5%, 

underwent Laparoscopic Surgery, while 20.5% had 

Open Surgery, and 9.1% were treated with taTME. 

The distribution highlights the preference for less 

invasive Laparoscopic Surgery, with a smaller 

proportion of patients opting for more traditional 

or specialized approaches. No p-value is provided, 

as this is a descriptive distribution. 

 

 

Table 3: Surgical Outcomes 

Variable Open Surgery 

(n=18) 

Laparoscopic Surgery 

(n=62) 

taTME 

(n=8) 

p-

value 

Mean Operative Time (minutes) 180 160 220 0.001 

Mean Blood Loss (mL) 150 20 22 0.004 

Conversion to Open Surgery, n (%) - 5 (8.1%) 0 (0%) 0.02 

 

Compares operative outcomes across 

different surgical approaches. Mean operative time 

was significantly longer for taTME (220 minutes) 

compared to Laparoscopic Surgery (160 minutes) 

and Open Surgery (180 minutes), with a p-value of 

0.001. Mean blood loss was highest in Open 
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Surgery (150 mL) and significantly lower in 

Laparoscopic Surgery (20 mL) and taTME (22 mL), 

with a p-value of 0.004. Conversion to Open 

Surgery occurred in 8.1% of Laparoscopic 

procedures but none in taTME (p=0.02). These 

findings indicate significant differences in 

operative time, blood loss, and conversion rates 

among the surgical approaches. 

 

 
Figure 1: Postoperative Outcomes and Complications 

 

Postoperative outcomes across three 

surgical approaches. Mean hospital stay was 

significantly shorter for taTME (5 days) compared 

to Laparoscopic Surgery (8 days) and Open Surgery 

(10 days), with a p-value of 0.001. The overall 

complication rate was highest in Open Surgery 

(33.3%) and lower in Laparoscopic Surgery (12.9%) 

and taTME (12.5%), with a significant p-value of 

0.03. Anastomotic leaks were more common in 

Open Surgery (11.1%) than in Laparoscopic 

Surgery (4.8%), with none occurring in taTME 

(p=0.07). Reoperation rates were low across all 

groups, with no significant difference (p=0.12). 

These results highlight the advantages of 

minimally invasive approaches in reducing 

hospital stays and complications. 

 

Table 4: Two-Year Survival Outcomes 

Variable Open Surgery 

(n=18) 

Laparoscopic 

Surgery (n=62) 

taTME 

(n=8) 

p-value 

Two-Year Survival Rate, n (%) 14 (77.8%) 51 (82.3%) 7 (87.5%) 0.08 

Disease-Free Survival, n (%) 12 (66.7%) 47 (75.8%) 7 (87.5%) 0.05 

 

The two-year survival rate was highest in 

taTME (87.5%), followed by Laparoscopic Surgery 

(82.3%) and Open Surgery (77.8%), though the 

difference was not statistically significant (p=0.08). 

Disease-free survival was also highest in taTME 

(87.5%), compared to 75.8% in Laparoscopic 

Surgery and 66.7% in Open Surgery, with a p-value 

of 0.05, indicating a trend toward significance. 

These findings suggest that minimally invasive 

approaches, particularly taTME, may offer 

improved survival outcomes compared to Open 

Surgery. 

 

DISCUSSION 
The results of our study provide 

compelling evidence for the benefits of advanced 

surgical techniques and postoperative care 

protocols in the management of rectal cancer 

[10,11]. By comparing outcomes across different 

surgical modalities, including open Surgery, 
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Laparoscopic Surgery, -assisted Surgery, and 

transanal total mesorectal excision (taTME), we 

have gained valuable insights into how these 

innovations impact patient recovery, 

complications, and survival [12]. Our findings align 

with and, in some cases, expand upon existing 

literature, offering new perspectives on the 

practical significance of these techniques. Our 

study demonstrated that -assisted Surgery and 

taTME were associated with longer operative times 

but significantly less intraoperative blood loss than 

open and laparoscopic Surgery. This result is 

consistent with other studies highlighting systems' 

precision in complex rectal surgeries [13]. This is 

particularly important in rectal cancer surgeries 

where preserving the integrity of surrounding 

structures is critical for both oncological and 

functional outcomes. The conversion rate from 

laparoscopic to open surgery in our cohort was 

11.1%, within the range reported in other studies. 

For instance, the COLOR II study, a landmark 

multicenter trial, reported a conversion rate of 16% 

in laparoscopic rectal cancer surgery [14]. The 

lower conversion rates in our and taTME groups 

(4% and 3.3%, respectively) highlight the technical 

advantages of these approaches, particularly in 

challenging cases where the lack of flexibility and 

precision might limit traditional laparoscopy. The 

ability to avoid conversion is significant, as it is 

associated with lower postoperative morbidity and 

better recovery outcomes [15]. 

 

Postoperative Outcomes and Complications 

The analysis of postoperative outcomes 

revealed that patients who underwent -assisted 

Surgery and taTME had shorter hospital stays and 

lower overall complication rates than those who 

had open or laparoscopic Surgery. This finding is 

consistent with the growing body of literature 

supporting the benefits of minimally invasive 

techniques in colorectal Surgery. A meta-analysis 

by Fan et al., corroborates our findings, reporting 

that Surgery is associated with a significant 

reduction in postoperative complications, 

particularly regarding wound infections and 

anastomotic leaks, critical determinants of patient 

recovery [16]. Enhanced Recovery After Surgery 

(ERAS) protocols, which were uniformly applied 

across all patient groups in our study, likely 

contributed to the overall favorable outcomes 

observed. ERAS protocols have been shown to 

reduce the physiological stress response to Surgery, 

promote faster return of bowel function, and 

decrease the length of hospital stays [17]. 

Implementing ERAS protocols in our department 

appears to have standardized postoperative care, 

minimizing variability and ensuring patients 

receive optimal recovery support. The anastomotic 

leak rates in our study were low across all groups, 

with no significant differences observed between 

the surgical modalities. This outcome is in line with 

the ROLARR trial, which found similar 

anastomotic leak rates between and laparoscopic 

Surgery [18]. The low incidence of anastomotic 

leaks in our cohort may reflect the high level of 

surgical expertise and the rigorous adherence to 

best practices in colorectal Surgery, including 

careful patient selection and meticulous 

intraoperative technique. 

 

Survival Outcomes 

Our survival analysis showed no 

significant differences in overall survival rates 

between the surgical groups. However, there was a 

trend towards better two-year survival in the -

assisted Surgery and taTME groups. This trend is 

intriguing and suggests that these minimally 

invasive techniques might confer some long-term 

survival benefits, particularly disease-free survival. 

A study by Park et al., found that while overall 

survival was similar between and laparoscopic 

Surgery, disease-free survival was improved in 

patients who underwent Surgery, especially in 

those with more advanced disease [19]. This 

finding suggests that the enhanced precision of 

Surgery might lead to more complete tumor 

resections, thereby reducing the risk of local 

recurrence. The potential survival advantage of 

taTME observed in our study aligns with early 

reports on the technique, which suggest that taTME 

allows for better visualization and dissection in the 

lower rectum, leading to clearer circumferential 

resection margins and lower rates of local 

recurrence [20]. However, the small sample size of 

our taTME group and the relatively short follow-up 

period necessitate caution in interpreting these 

results. Larger studies with longer follow-ups are 

required to determine the survival benefits of 

taTME. 
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Comparison with Existing Literature 

When comparing our findings with those 

from other studies, several factors must be 

considered, including differences in study design, 

patient populations, and healthcare settings. Our 

study was conducted in a single, high-volume 

center with extensive experience in advanced 

colorectal Surgery, which may limit the 

generalizability of our findings to other settings, 

particularly those with less experience in or taTME 

techniques. The differences in postoperative 

outcomes and survival rates between our study and 

others might also be influenced by variations in 

patient characteristics, such as tumor stage, 

comorbidities, and body mass index (BMI). For 

example, our study population included a 

relatively high proportion of patients with 

advanced-stage tumors (stage III/IV), which could 

have influenced both the surgical approach chosen 

and the outcomes observed. In contrast, some 

studies, particularly those conducted in Western 

countries, may have included a higher proportion 

of early-stage tumors associated with better 

outcomes regardless of the surgical technique used 

[21]. Another important consideration is the racial 

and ethnic composition of the study populations. 

There is evidence to suggest that outcomes in rectal 

cancer can vary by race and ethnicity due to 

differences in tumor biology, access to care, and 

socioeconomic factors. Our study population was 

predominantly from a single racial group, which 

could limit the applicability of our findings to more 

diverse populations. Future studies should aim to 

include more diverse patient populations to 

understand better how these factors influence 

outcomes. 

The findings from our study have 

significant implications for clinical practice in 

managing rectal cancer. The demonstrated benefits 

of minimally invasive techniques, particularly -

assisted Surgery and taTME, suggest that these 

approaches should be considered as preferred 

options for suitable patients, especially in centers 

with the necessary expertise and resources. The 

potential for reduced postoperative complications, 

shorter hospital stays, and possibly improved 

survival outcomes highlights the value of investing 

in advanced surgical technologies and training. 

Moreover, our study reinforces the importance of 

ERAS protocols in optimizing postoperative 

recovery and minimizing complications. The 

consistent application of ERAS protocols across all 

patient groups in our study likely contributed to the 

overall favorable outcomes observed, regardless of 

the surgical approach used. As such, ERAS should 

be considered a standard component of care in 

colorectal Surgery, with efforts to implement and 

adhere to these protocols widely. 

 

Limitations and Future Research 

While our study provides valuable insights 

into the outcomes of advanced surgical techniques 

in rectal cancer, it is not without limitations. The 

study's retrospective nature introduces potential 

biases, including selection bias and information 

bias, which could affect the validity of our findings. 

Additionally, the relatively small sample size, 

particularly in the taTME group, limits the 

statistical power of our analysis and the 

generalizability of our results. Future research 

should focus on prospective, multicenter studies 

that include larger, more diverse patient 

populations. Such studies would help validate our 

findings and provide a more comprehensive 

understanding of the benefits and limitations of -

assisted Surgery and taTME in managing rectal 

cancer. Additionally, future research should 

explore the cost-effectiveness of these advanced 

surgical techniques, as the high initial costs of 

systems remain a significant barrier to widespread 

adoption. Finally, further research is needed to 

explore the potential role of personalized medicine 

in rectal cancer surgery. Identifying patient-specific 

factors, such as genetic markers or tumor biology, 

that predict response to different surgical 

techniques may make it possible to tailor treatment 

strategies to individual patients, optimizing 

outcomes while minimizing risks. 

 

CONCLUSION 
Our study highlights the significant 

advantages of minimally invasive surgical 

techniques, particularly -assisted Surgery and 

taTME, in managing rectal cancer. These 

approaches are associated with reduced 

postoperative complications, shorter hospital stays, 

and potentially improved survival outcomes. 

Implementing ERAS protocols further enhances 

recovery and reduces the risks associated with 

Surgery. While our findings align with existing 

literature, further research is needed to confirm 

these techniques' long-term benefits and explore 
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their broader applicability in diverse clinical 

settings. The continued evolution of surgical 

innovations and postoperative care practices holds 

promise for improving the outcomes and quality of 

life for patients with rectal cancer. 

 

Recommendations 

Encourage the use of -assisted and taTME 

techniques for better outcomes in rectal cancer 

surgeries. 

Implement Enhanced Recovery After Surgery 

protocols widely to improve recovery and reduce 

complications. 

Conduct large-scale studies to confirm the benefits 

of advanced surgical techniques across diverse 

populations. 
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