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INTRODUCTION
In the past few decades, colorectal surgery has 

changed dramatically regarding techniques and 

outcomes1. Anastomosis is an integral part of 

these procedures, which guarantees continuity of 

the gastrointestinal tract after resection2. 

Anastomosis technically means joining two parts 

of the bowel together, and the method of 

performing anastomosis directly affects the 

surgical outcome, recovery, and quality of life for 

the patient3-4. Traditionally, anastomoses were 

hand-sewn on the operating table, which required 

careful suturing done by the surgeon5. On the 

other hand, mechanical devices for stapling 

introduce a new picture in surgery because of the 

time-effectiveness and uniformity they provide6. 

 

Nevertheless, the superiority of stapled versus 

hand-sewn anastomosis has not been fully 

settled, requiring more prospective randomized 

investigations. Colorectal cancer and other 

diseases that warrant surgical bowel resections 

are much burdening to the world in morbidity and 

mortality. At present, it is reported that colorectal 

cancer is the third most commonly diagnosed 

cancer and the second leading cause of cancer-

related mortality worldwide7. Early detection and 

adjuvant therapies have contributed to improving 

survival; however, resection remains the gold 

standard in treatment for those with potentially 

resectable colorectal cancer. With the increased 
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ABSTRACT 

Background: Colorectal cancer is the third most commonly diagnosed cancer and the second leading cause of cancer-related 

mortality worldwide. For patients undergoing colorectal surgery, anastomotic methods are essential. Although the data for 

comparable findings between the two techniques is consistent for different outcomes, they will likely be very valuable in their 

application. Thus, the study aimed to compare the clinical disparities between hand-sewn and stapled anastomosis in colorectal 

surgery. 

Methods: This single-blinded randomized trial was conducted from July 2023 to September 2024 at Allama Iqbal Teaching 

Hospital, Dera Ghazi Khan, Punjab, Pakistan. One hundred fourteen patients undergoing elective colorectal surgery were randomly 

assigned to Group-A, who hand-sewn anastomosis, and Group-B, who received stapled anastomosis using a computer-generated 

random number sequence. Outcomes included post-operative time, surgical site infection and length of hospital stay. Data was 

analyzed using intention-to-treat analysis, and outcomes were compared using the chi-square test. 

Results: Mean operating time was significantly more excellent in the Group-A (96.0 ± 9.2 minutes) than in the Group-B (82.5±8.5 

minutes, p<0.001). The duration of hospital stay was significantly low in group B, who received stapler anastomosis, compared to 

Group-A, who received hand-sewn anastomosis (12.12±1.21 vs 14.01±1.32, p<0.01), respectively. Early surgical complications, 

including hematoma and wound infection, were rare. 

Conclusion: Stapled and hand-sewn anastomoses demonstrated comparable rates of anastomotic leaks and surgical site 

infections. However, stapled anastomosis was associated with a reduced operative time. Both methods are considered adequate 

in colorectal surgery, with the choice often influenced by the surgeon’s preference and specific patient-related factors. 

Keywords: Colorectal surgery, Hand-sewn anastomosis, Randomized controlled trial, Stapled anastomosis, Surgical outcomes. 
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numbers, optimizing surgical techniques, 

including anastomosis techniques, becomes a 

priority in improving patient output. 

 

By using a mechanical tool to make consistent 

and firm connections between bowel segments, 

the stapled anastomosis may cut down on the 

operating time and unpredictability that come with 

hand suturing. On the other hand, hand-sewn 

anastomosis gives the surgeon more control over 

the procedure because it depends on their ability 

to stitch the gut ends together manually8-9. Each 

technique’s proponents make a case for its 

benefits; stapled anastomosis is praised for its 

speed and uniformity, while hand-sewn 

anastomosis is recommended in situations that 

call for accuracy and customization, including 

small bowel sizes or delicate tissues10. There is a 

lot of research and debate surrounding the results 

of these two methods. Anastomotic leakage rates, 

post-operative complications, operational time, 

cost-effectiveness, and long-term functional 

results are critical comparison parameters11-12. A 

serious complication, such as anastomotic 

leakage, may result in peritonitis, sepsis, and 

death. Research has yielded varying results, with 

some indicating low leakage rates in stapled 

anastomoses and some showing no significant 

difference13. Post-operative complications, 

including stricture formation, infection, and bowel 

obstruction, also complicate the comparison of 

methods14. 

 

Operative time and cost are essential factors that 

impact the selection of an anastomosis 

technique15. Stapled anastomosis typically 

reduces operative time due to the efficiency of 

stapling devices, which is particularly 

advantageous in lengthy or complex surgeries. 

However, the expense of disposable staplers can 

be considerably higher than sutures, raising 

concerns about economic viability, especially in 

resource-constrained settings. In contrast, hand-

sewn anastomosis, though more time-intensive, 

provides a cost-effective option and eliminates the 

need for specialized equipment16. 

 

Colorectal surgery continues to evolve, driven by 

technological innovations and growing evidence 

from clinical research. Although randomized 

controlled trials (RCTs) have offered valuable 

insights, inconsistencies in outcome measures 

have resulted in conflicting conclusions about 

whether stapled or hand-sewn anastomosis is 

superior. Consequently, many surgeons rely on 

personal experience and institutional guidelines 

rather than conclusive evidence when choosing a 

technique. This prospective randomized trial 

bridges this gap by directly comparing stapled and 

hand-sewn anastomosis methods in colorectal 

surgery. 

 

METHODOLOGY 
This single-blinded randomized experiment was 

carried out at Allama Iqbal Teaching Hospital, a 

tertiary care hospital at Dera Ghazi Khan, Punjab, 

Pakistan with a high volume of colorectal 

procedures, over fourteen months from July 2023 

to September 2024. All patients provided written 

informed consent before being enrolled in the trial. 

 

Sample Size and Study Population  

A sample of 114 patients was calculated with a 

mean difference of 4.77, a confidence interval of 

95% and a level of significance set at 5%. 

Inclusion criteria included patients aged 18 years 

or older, diagnosed with colorectal pathology 

requiring surgical resection, and deemed fit for 

surgery based on preoperative assessment.  

 

Exclusion criteria included emergency surgeries, 

prior radiation to the pelvis, or abdominal 

surgeries. 

 

Randomization and Allocation 

Participants were randomly allocated to one of 

two groups: Group-A (n=57) received hand-sewn 

anastomosis, and Group-B (n=57) received 

stapled anastomosis. 

 

Randomization was done using a computer-

generated random number sequence and group 

allocation concealed in sequentially numbered, 

opaque envelopes. The operating surgeon only 

revealed the allocation following patient 

preparation in the operating room. Follow-up and 

postoperative assessments of patients were done 

non-consecutively and independent of the 

intervention, with blinding of physicians assessing 

those outcomes to the intervention. 

 

Surgical Technique 

The surgeons experienced in colorectal surgery 

performed all surgeries under standardized 



 

 
Nadeem al. 2025 
 

   

Page | 7  
 

protocols. General anaesthesia was used for the 

procedure, and the patient was in the supine 

position. The skin was prepared, and then sterile 

draping was used. An incision was made around 

the ileostomy, approximately 1 to 2 mm from its 

lateral edge, to detach it from the abdominal wall. 

The following step was to dissect the 

subcutaneous tissue to expose the fascial layer. 

The intestine was mobilized carefully from the 

surrounding tissues and fascia to access the 

intraperitoneal cavity. 

 

 Group-A: Hand-sewn Anastomosis 

In this approach, the bowel ends were 

manually sutured end-to-end using a two-

layer technique. The outer seromuscular layer 

was closed with interrupted non-absorbable 

sutures, while the inner mucosal layer was 

joined using absorbable sutures. 

Alternatively, depending on the surgeon’s 

preference, a single-layer anastomosis was 

performed using continuous or interrupted 

absorbable sutures. Anastomotic patency 

was verified, and additional reinforcement 

sutures were applied if necessary. 

 

 Group-B: Stapled Anastomosis 

The anastomosis was done with the diseased 

bowel segment removed and both ends 

aligned. The anastomosis technique required 

either a circular or linear stapler, depending 

on the location and type of anastomosis. The 

ends of the bowel were dual stapled while 

excising redundant tissue during the 

operation. 

 

Post-Operative Care 

Patients were transferred to the surgical ward 

after the procedure, where they were monitored 

with a nasogastric (NG) tube. Following the first 

gas passage, oral feeding began. Starting with 

liquids, feeding progressed to a soft diet and, if 

well tolerated, to a regular diet. The timing of gas 

passage, faeces, and food initiation were among 

the recorded post-operative and surgical details. 

 

Outcome Measures 

The study's primary outcome was the incidence of 

anastomotic leakage, defined as clinical or 

radiological evidence of leakage within 30 days 

post-surgery. Secondary outcomes included 

surgical site infection, operative time, and length 

of hospital stay. Surgical site infections were 

classified as superficial or deep based on CDC 

criteria. Operative time was recorded from the first 

incision to skin closure. 

 

Data Collection 

Demographic and clinical data were collected 

preoperatively, including age, gender, 

comorbidities, and indication for surgery. 

Intraoperative details such as the type of surgery, 

anastomosis technique, and any complications 

were documented.  

 

Post-operative outcomes were assessed through 

clinical examination and imaging, as necessary. 

All data were recorded in a standardized case 

report form. 

 

Statistical Analysis 

Data was analyzed based on intention-to-treat 

principles, whereby all randomized participants 

were included in their assigned groups for 

analysis. Continuous variables (operative time 

and length of hospital stay) were expressed as 

mean and standard deviation and compared using 

independent t-tests. Categorical variables 

(incidence of anastomotic leakage and surgical 

site infections) were expressed as frequencies 

and percentages and analyzed using chi-square 

or Fisher's exact tests. A p-value <0.05 was 

considered statistically significant. 

 

Ethical Considerations 

The study adhered to the principles of the 

Declaration of Helsinki. Ethical approval was 

obtained from the hospital’s review board, and 

patient confidentiality was maintained throughout 

the study. Adverse events were monitored and 

managed according to hospital protocols. 

 

RESULTS 

Table-1 shows the demographic and preoperative 

laboratory data of 114 patients divided into Group-

A, hand-sewn anastomosis (n = 57) and Group-B, 

Stapled anastomosis (n = 57). The mean age of 

patients was 55.92±12.34 years, and there were 

no significant differences between the two groups. 

Most patients were male, 62.28%, and there were 

more males in the stapled anastomosis group 

(71.92%) than in the hand-sewn group (52.63%). 

The mean BMI of Group-B was slightly higher than 

that of Group-A, recording a BMI of 29.04±2.86 
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kg/m² and 26.81 ± 4.21 kg/m², respectively; 

however, this difference was not statistically 

significant (p = 0.06). Preoperative laboratory 

values for haemoglobin, albumin, and WBC count 

showed no significant difference between the 

groups. The haemoglobin levels of Group-B were 

slightly higher (12.81±1.31 g/L) than those of 

Group-A (11.21±0.99 g/L, p = 0.56). Thus, it can 

be assumed that both groups were comparable in 

terms of baseline characteristics in terms of 

surgery.

 

Table-1 Patients Demographic and Pre-Operative Data 

Variable Total (n = 114) Group A (n = 57) Group B (n = 57) p-value 

Age (years) 

Mean± SD 
55.92±12.34 54.96±11.23 57.23±10.68 0.083 

          Gender, n (%) 

Male 71 (62.28%) 30 (52.63%) 41 (71.92%)  

Female 43 (37.71%) 
27 (47.36%) 

 
16 (28.07%)  

BMI (kg/m2) 

Mean± SD 
28.36±3.23 26.81±4.21 29.04 ± 2.86 0.06 

         Pre-operation Laboratory Data 

          Mean± SD 

Hemoglobin (g/L) 12.31±1.55 11.21±0.99 12.81±1.31 0.56 

Albumin (g/L) 3.46±0.32 3.12±0.12 4.11±0.86 0.23 

WBC (× 109/L) 5.31±1.64 5.35 ±1.81 5.23 ±1.63 0.072 

Group-A; Hand-sewn anastomosis, Group-B; Stapled anastomosis, WBC; White blood cell, SD; Standard deviation 

Accidental partial injury occurred in 7.0% of 

cases, with a similar distribution between the 

groups. Mean operating time was significantly 

greater in the group A (96±9.2 minutes) than in the 

Group-B (82.5±8.5 minutes, p<0.001). The 

number of gauze used was also significantly 

higher in Group-A (p<0.001). The length of 

hospital stay was significantly lower in Group-B, 

who received stapler anastomosis, compared to 

Group-A, who received hand-sewn anastomosis 

(12.12±1.21 vs. 14.01±1.32, p<0.01), 

respectively. The stapled anastomosis group had 

a more significant number of medical 

complications, although they were not statistically 

significant. Early surgical complications included 

hematoma and wound infection and were rare 

(Table-2). 

 

 

Table-2 Intraoperative and Post-operative Characteristics of Patients Categorized by Surgical Approach 

Variable Total (n = 114) Group A (n = 57) Group B (n = 57) p-value 

Accidental Partial Damage  

n (%) 
8 (7%) 3 (5.3%) 5 (8.8%) 0.601 

Operation Duration (Minutes) 

Mean± SD 
87.50±10.5 96±9.2 82.5±8.5 <0.001* 

Number of Gauzes 

Mean± SD 
3.2±0.8 3.3±0.9 3.5±0.7 <0.001* 

Medical Complication 

n (%) 
    

Hypokalemia 20 (17.5%) 8 (14%) 12 (21.1%) 
0.090 

Hyponatremia 5 (4.4%) 3 (5.3%) 2 (3.5%) 
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Both 4 (3.5%) 2 (3.5%) 2 (3.5%) 

None 85 (74.6%) 44 (77.2%) 41 (71.9%) 

Length of Hospital Stay (Days) 

n (%) 
12.91±3.2 14.01±1.32 12.12±1.21 <0.05 

Early Surgical Complications 

n (%) 
    

Hematoma 2 (1.8%) 1 (1.8%) 1 (1.8%) 0.315 

Wound infection 3 (2.6%) 2 (3.5%) 1 (1.8%) 0.097 

Group-A; Hand-sewn anastomosis, Group-B; Stapled anastomosis, WBC; White blood cell, SD; Standard deviation 

DISCUSSION 
This study compares the outcomes of hand-sewn 

and stapled anastomosis techniques in elective 

colorectal surgery, providing valuable insights into 

their respective advantages and limitations. The 

findings indicate that both methods are safe and 

effective, with some notable differences in 

secondary outcomes. The incidence of 

anastomotic leakage, a critical complication, was 

slightly lower in the hand-sewn group (5.3%) 

compared to the stapled group (8.8%). However, 

this difference was not statistically significant (p = 

0.601), aligning with similar studies that report 

comparable leakage rates between the two 

techniques, suggesting equivalent safety profiles 

for anastomotic integrity17. Surgical site infection 

rates were also similar (1.8 % for stapled vs. 3.5% 

for hand-sewn; p = 0.097), consistent with 

previous literature emphasizing the importance of 

standardized infection control practices over the 

choice of technique. One of the most significant 

findings was the reduced operative time 

associated with stapled anastomosis (82.5 ± 8.5 

minutes) compared to hand-sewn anastomosis 

(96.0±9.2 minutes, p<0.001), a difference widely 

reported in the literature and potentially beneficial 

in high-volume surgical centres for reducing 

operating room costs and surgeon fatigue18. While 

both techniques demonstrated comparable safety 

and efficacy, the shorter operative time with 

stapled anastomosis may offer a strategic 

advantage in specific contexts. However, cost, 

surgeon expertise, and patient-specific 

anatomical variations remain essential. Some 

studies19-20 have highlighted the higher cost of 

stapling devices as a potential limitation, 

particularly in resource-constrained settings. 

Overall, while the clinical outcomes were 

essentially equivalent, the efficiency of stapled 

anastomosis positions it as a preferred choice 

where operative time is a critical consideration, 

contributing to optimizing surgical practices and 

improving patient outcomes in colorectal surgery. 

Strengths of this study include its prospective 

randomized design, outcome measures, and 

comprehensive comparison of primary and 

secondary outcomes. Nonetheless, limitations 

such as the single-centre setting, relatively small 

sample size, and absence of long-term follow-up 

constrain the generalizability of the findings. 

Future research should consider multi-centre 

trials involving larger cohorts and longer follow-

ups to validate these results and investigate other 

factors that affect surgical outcomes. Ultimately, 

the type of anastomosis performed, either stapled 

or hand-sewn, should depend on particular patient 

attributes, the experience of the surgeon, and the 

medical resources available for a specific 

institution, focusing only on what is best for the 

patient in terms of care and surgical efficiency.  

 

CONCLUSION 

Hand-sewn and stapled anastomosis techniques 

are equivalent in safety and efficacy in colorectal 

surgery, but some particular advantages favour 

the stapled method. The lesser operative time in 

the stapled group underlines the case for usage in 

high-volume settings, which could make surgery 

more efficient and reduce costs. Both techniques 

led to similar rates of anastomotic leakage and 

surgical site infections, confirming their safety. 

However, the cost of stapling devices and 

specialized skill requirements might keep them off 

the mainstream in resource-poor settings. 
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