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Abstract: Background: Intestinal anastomosis is a surgical procedure to establish communication between two formerly distant 

portions of the intestine. This procedure restores intestinal continuity after removal of a pathological condition affecting the bowel. 

Intestinal anastomosis is one of the most commonly performed surgical procedures in the elective setting when resections are carried out 

for benign or malignant lesions of the gastrointestinal tract. Proper surgical technique and adherence to fundamental principles is 

imperative to ensure successful outcome after intestinal anastomosis.  Intestinal anastomosis can be performed by a hand-sewn 

technique using absorbable or non-absorbable sutures, mechanical stapling devices or biological glues.To establish the better method of 

anastomosis among stapler and handsewn technique.  To compare the results obtained from these two techniques and to assess the 

bowel’s ability to regain the continuity after anastomosis using two different methods. Methods: Written informed consent will be 

obtained from the patients undergoing the procedure. The patients with laparotomy and bowel anastomoses using these two techniques 

are included in this study. During follow up, patients are divided into two groups. First group patients by staplers. Second group patients 

by hand sewn technique and the patients are followed. Observations are tabulated according to the predesigned proforma. Results: This 

randomized controlled trial compared the outcome of hand sewn anastomosis with stapled anastomosis in 40 patients who presented in 

Department of General Surgery at Government Kilpauk Medical College. The results were analyzed and compared with other studies 

published in literature. The results are same for both hands sewn and stapler anastomosis group in all 4 groups regarding appearance of 

bowel sounds, resumption of oral feeds and post-operative hospital stay. Regarding the total operation time it is shorter in stapler group 

of gastrojejunostomy, ileocolic and colorectal subgroups as compared to hand sewn technique. It is same for anastomosis 

inoesophogogastrostomy group. The results are the same as far as complications are concerned, that is 2 anastomotic leaks in each group 

of oesophagogastric anastomosis. (10% for each group). Regarding the mortality there are 3 deaths amounting to 7.5%. One death in 

colonic group which is due to unrelated cause.The other 2 in oesophoagogastric anastomosis, 1 in each of hands sewn and stapler 

anastomosis group. There are no other complications. With the added benefit of short operation time, stapled anastomosis scores over 

hands sewn anastomosis. Conclusion: By this study it is concluded that neither hand sewn nor stapler anastomosis is favored for GI 

anastomosis. Surgeons therefore select the technique of their choice depending on the availability of facilities. The stapler can be 

beneficial in the armamentarium of the operating theatre.  One should not forget to master the art of conventional GI anastomosis 

technique. 
 

Keywords:  GI anastomosis, Hand sewn, Stapler anastomosis, Complications 

 

1. Introduction 
 

Intestinal anastomosis is one of the most commonly 

performed surgical procedures in the elective setting when 

resections are carried out for benign or malignant lesions of 

the gastrointestinal tract. 

 

Proper surgical technique and adherence to fundamental 

principles is imperative to ensure successful outcome after 

intestinal anastomosis. 

 

Intestinal anastomosis can be performed by a hand-sewn 

technique using absorbable or non-absorbable sutures, 

mechanical stapling devices or biological glues. Sutured 

anastomosis (hand-sewn technique) is the commonly used 

option because of the availability and affordability of suture 

materials and familiarity with the procedure. The increased 

availability of stapling devices for intestinal anastomosis has 

provided an alternative option to perform rapid anastomosis. 

Higher cost, limited availability, and less familiarity are the 

main drawbacks of stapling devices. 

However the most important factor in the decision to perform 

particular anastomosis depends on individual surgical 

experience and personal preference. 

 

It has been stated that the key to a successful anastomosis is 

the accurate union of two viable bowel ends with complete 

avoidance of tension‖
1
. Undoubtedly, two of the most 

significant complications related to intestinal anastomosis 

remain dehiscence and leakage. Indeed, breakdown of 

anastomosis is associated with considerable perioperative 

morbidity and mortality. That being said, the odds of creating 

a safe and reliable anastomosis can be greatly increased if 

certain surgical tenets are respected.  

 

Virtually all elective resections of gastrointestinal organs are 

followed by anastomosis to restore continuity. Bypass 

operations on the GI tract, once rarely performed, are the 

cornerstone of bariatric surgery. The widespread use of 

mechanical suturing devices (linear and circular staplers) 

changed the face of gastrointestinal surgery. 
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This study has been taken up to know the advantages of 

staplers anastomosis over conventional hand sewn 

anastomosis in respect to time taken for procedure, 

appearance of bowel sounds resumption of oral feeds, post-

operative hospital stay, incidence of leakage and anastomotic 

bleeding. 

 

Aim 

To establish the better method of anastomosis among stapler 

and handsewn technique.   

 

Objectives 

To compare the results obtained from these two techniques 

and to assess the bowel’s ability to regain the continuity after 

anastomosis using two different methods. 

 

2. Materials and Methods 
 

Written informed consent will be obtained from the patients 

undergoing the procedure. The patients with laparotomy and 

bowel anastomoses using these two techniques are included 

in this study. During follow up, patients are divided into two 

groups. First group patients by staplers. Second group 

patients by hand sewn technique and the patients are 

followed. Observations are tabulated according to the 

predesigned proforma.  

 

Place of Study: Department of general surgery, 

Government Kilpauk medical college and hospital, Chennai 

 

Duration: 5 months 

 

Study Design: Prospective cross sectional study 

 

Inclusion criteria: 

 All patients undergoing elective gastrointestinal surgeries 

will be included in the study  

 

Exclusion criteria: 

 Patients with comorbidities like diabetes, Tuberculosis, 

steroid abuse.  

 Patients who are not willing to participate in the study 

 Patients who had received or receiving radiotherapy or 

chemotherapy 

 Immunocompromised patients 

 

Sample Size: 40 

 

Methodology 

 

After getting written informed consent from the patients 

undergoing elective laparotomy.  Patient will be randomly 

alloted to Group 1 and 2 by lot method.  Patient will undergo 

laparotomy and bowel anastamois by either procedure will be 

decided by operating surgeon. Patient ID and details of the 

procedure will be kept confidential from the primary 

investigator.  Primary investigator will follow the patient post 

operatively till they are getting discharged.  Operating time 

will be given by operating surgeon.  Observations are 

tabulated according to the predesigned proforma.  

 

 

 

3. Results 
 

A Total number of 40 cases of resection and anastomosis 

studied, out of which 20 patients had hand sewn and 20 

patients had stapler anastomosis. 

 

Table 3: Comparison of age groups 

Age in 

years 

Group A 

Number of patients 

Group B 

Number of patients 

18-20 0 - 0 - 

21-30 1 5% 1 5% 

31-40 4 20% 5 25% 

41-50 7 35% 3 15% 

51-60 4 20% 8 40% 

61-70 4 20% 2 10% 

71-80 0 - 1 5% 

 

Age and sex incidence 
 

Out of the 40 cases 25 male and 15 female with ratio of 

male to female being 2:1 

 
 

Mean Age 
Group A consists of 12 males and 8 females and group B 

consists of 13 males and 7 females. The mean age of patients 

in group A is 48.45 years and in group B is 49.25 years. 

 

 
Chart 2- Mean Age 
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Types of anastomosis 

1. Oesophago-gastrostomy (Carcinoma Esophagus) - 6 

2. Gastrojejunostomy -12 

a) Pyloric stenosis - 10 

b) Carcinoma stomach - 2 

 

Ileocolic -12 

a) Ileostomy closure - 4 

b) Carcinoma caecum - 4 

c) Ileal stricture - 2 

d) Ileal TB - 2 

 

Colorectal -12 

a) Colorectal carcinoma - 4 

b) Rectosigmoid carcinoma - 4 

c) Colostomy closure - 2 

 
 
 

 
Chart 3: Types of anastomosis 

 

Chart 4- Causes of Resection Anastomosis 

 

Operating time 
The mean operating time taken for hand sewn was 143.75 

minutes and for stapler anastomosis was 123 minutes. 

 

Chart 5: Total Mean Operating time 
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Return of bowel sounds 
The mean time taken for return of bowel sounds was 3.2 days 

in hand sewn group and 3.2 days in stapler group. 

 

Resumption of oral feeds 

The mean time of resumption of oral feeds was 3.87 days in 

hand sewn group and 3.9 days in stapler group. 

 

Post-operative Hospital stay 

Mean duration of post-operative hospital stay was almost the 

same in both the groups 8.6 days for hand sewn and 8.4 days 

for stapler group. 

 

Post-operative complications 

Complications of anastomotic leak were found in 4 cases of 

oesophagogastricanastomosis, 2 in each hand sewn and 

stapler group, both on post-operative day 4. There were no 

complications of anastomotic bleeding in both the groups. 

 

 
Chart 6: Correlation of technique used with anastomotic 

leak 

 

Death 
There were 2 deaths in oesophagogastric anastomotic groups 

1 from both groups. One in colostomy closure of stapler 

anastomosis group who died due to pulmonary 

complications. 

 

 
Chart 7: Correlation of technique used with mortality 

Subgroup analysis 

They are grouped as GJ group, ileocolic group, colorectal 

group and oesophagogastric group. 

 

The GJ group consists of 12 patients with 6 in each hand 

sewn and 6 in stapler anastomotic group. Mean operating 

time was 109.16 minutes for hand sewn and 90 minutes for 

stapler group. Return of bowel sounds for hand sewn was 

3.25 days for hand sewn and 3.16 days for stapler group. 

 

Resumption of oral feeds 3.8 days and 4 days for hand sewn 

and stapler group respectively. Post-operative hospital stay 

were same in both the groups (7.8 days). There was no 

anastomotic leak or post-operative bleeding in both the 

groups. 

 

In ileocolic group having 12 patients 6 in each group. 

 

Mean operating time for hand sewn was 117.5 minutes and 

for stapler group was 87.5 minutes. Return of bowel sounds 

for hand sewn was 3.08 days and 3.16 days for stapler group. 

Resumption of oral feeds 3.75 days and 3.91 days for hand 

sewn and stapler group respectively. Post-operative hospital 

stays for hand sewn 7.8 days and 8 days for stapler group. No 

leak, bleeding or mortality in both the groups. 

 

In 10 cases of colorectal anastomosis 5 in each group of 

hand sewn and stapler anastomosis. 

 

Mean operating time for hand sewn was 160 minutes and for 

stapler group  was 138 minutes. Return of bowel sounds for 

hand sewn was 3.2 days and 3.3 days for stapler group. 

Resumption of oral feeds 3.8 and 3.9 days for hand sewn and 

stapler group respectively. Post-operative hospital stays for 

hand sewn 10 days and 8.8 days for stapler group.   

 

There was one mortality in stapler anastomosis group, a case 

of colostomy closure due to antecedent cause. Patient died of 

pulmonary causes (ARDS). 

 

In 6 cases of oesophagogastrectomy 4 leaks in total with 2 

in each group of hand sewn and stapler anastomosis. Mean 

operating time for hand sewn was 238.3 minutes and 235 

minutes for stapler anastomosis group. Return of bowel 

sounds for hand sewn was 3.33 days and 3.16 days for stapler 

group. Resumption of oral feeds 4.3 days and 3.6 days for 

hand sewn and stapler group respectively. Mean post-

operative hospital stay for hands sewn 14 days and stapler 

group was 14.5 days. Out of the 4 leaks, 1 from each group 

died as a result. 

 

Other 2 leaks were managed conservatively and patients were 

discharged after recovery. 
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Figure 11: Ileal resection and Anastomosis for ileal stricture. 

 

 
Figure 12: Hand sewn technique in ileal anastomosis 

 

 
Figure 13: Stapler anastomosis with linear stapler for 

ilealanastamosis 

 

 
Figure 14: Circular stapler in use for low anterior resection 

 

 
Figure 15: Circular stapler for low anterior resection 

 

 
Figure 16: Linear staplers in Posterior GJ 

 

4. Discussion 
 

This randomized controlled trial compared the outcome of 

hand sewn anastomosis with stapled anastomosis in 40 

patients who presented in Department of General Surgery at 

Government Kilpauk Medical College. The results were 

analyzed and compared with other studies published in 

literature. 

The results are same for both hands sewn and stapler 

anastomosis group in all 4 groups regarding appearance of 
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bowel sounds, resumption of oral feeds and post-operative 

hospital stay. Regarding the total operation time it is shorter 

in stapler group of gastrojejunostomy, ileocolic and 

colorectal subgroups as compared to hand sewn technique. 

 

 

It is same for anastomosis inoesophogogastrostomy group. 

The results are the same as far as complications are 

concerned, that is 2 anastomotic leaks in each group of 

oesophagogastric anastomosis. (10% for each group) 

 

Regarding the mortality there are 3 deaths amounting to 

7.5%. One death in colonic group which is due to unrelated 

cause.The other 2 in oesophoagogastric anastomosis, 1 in 

each of hands sewn and stapler anastomosis group. There are 

no other complications. 

 

With the added benefit of short operation time, stapled 

anastomosis scores over hands sewn anastomosis. 

 

As per the study done by Afsar Ali Bhatti et al, they have 

concluded that there is no statistical difference between hand 

sewn and stapler anastomosis regarding the leak. In their 

series they had a leak of 2.9% in stapler and 8.6% in hand 

sewn anastomosis. 

 

Hassanen et al in their clinical trials of 39 patients found leak 

in 16.6% in stapler group and 38% in hand sewn favoring 

stapler anastomosis
6
. 

 

In a study from the West of Scotland and Highland 

Anastomosis Study Group, there was no difference in the 

clinical leaks
7
. 

 

As per the 1998 meta-analysis which addressed 13 trials 

published during 1980 to 1998 showed no difference in leak 

in colorectal anastomosis and significant reduction in leak in 

stapled group for ileocolic anastomosis
7
. The high rate of 

anastomotic leak in OG group in this study is due to absence 

of adventitious layer. 

 

As for mortality is concerned amounting to 7.5% and is the 

same for both the groups of hands sewn and stapler group. 

 

This is observed in both the studies of West of Scotland and 

Highland groups and the meta-analysis of 1998, that there 

was no difference in mortality
7
. 

 

Table 4: Comparison of anastomotic leak in both groups 

Anastomotic Leak Group A Group B 

Yes No Total Yes No Total 

Number 2 18 20 2 18 20 

Percentage 10% 90% 100% 10% 90% 100% 

 

Table 5: Comparison of mortality in both groups 

Group Number of patients Percentage 

Group A 1 5% 

Group B 2 10% 

 

Subgroup analysis Mean operating time 
The mean of total operating time for GJ group in this study 

was 109.16 minutes for hand sewn group and 90 minutes for 

stapler group with a P-value of 0.001 

 

In ileocolic group it was 117.5 minutes for hand sewn group 

and 87.5 minutes for stapler group with a P-value of 0.03 

 

In colorectal group mean operating time was 160 minutes for 

hand sewn group and 138 minutes for stapled group with a P-

value of 0.003 

 

In all the 3 sub-groups of GJ, ileocolic and colorectal group 

mean operating time were significantly shorter in stapler 

group. 

 

These results are similar to the study done by 

HimabinduBangaruet al
8
 and similar to the study done by 

Damesha et al
9
, George et al

10
 and Hollender et al

11
. 

 

A systematic review and meta-analysis of 17 studies 

comparing hand sewing and stapling in ileocolonic, 

colocolonic and colorectal anastomosis was done by 

MacRae& McLeod
12

 in 1998. They concluded that although 

intraoperative technical problems were more common in 

those that were stapled, no evidence of differences between 

the two groups was found in the other variables, and they 

considered the two techniques to be equally effective. 

 

In oesophagogastric group mean operating time was 238.3 

minutes for hand sewn and 235 minutes for stapler group. 

 

In Oesophagogastric anastomosis group total operating time 

taken for hand sewn and stapler anastomosis did not show 

any statistically significant difference (P-value 0.37) 

 

In the study done by Quanet al
13

 it was found that stapler 

anastomosis has a shortened operating time than the hand 

sewn anastomosis. That benefit was not reflected in this 

study, may be because the oesophageal resections are not 

routinely done in this institution. 
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Chart 8: Subgroup analysis of total mean operating time 

 

Return of bowel sounds and resumption of oral feeds 
In GJ group there is no statistically significant difference 

with respect to these parameters in in hand sewn and stapler 

group with a P-value for return of bowel sounds 0.59 and P-

value for resumption of oral feeds 0.34 

 

Similar findings was found in HimabinduBangaru et al
50

 and 

Damesha et al
51

. 

 

P-value for return of bowel sounds 0.72 and 0.68 for ileal and 

colorectal anastomosis respectively. 

 

P-value for resumption of oral feeds 0.48 and 0.66 for ileal 

and colorectal anastomosis respectively. 

 

The above parameters in ileocolic and colorectal anastomosis 

group in both hand sewn and stapler group shows no 

significant statistical difference which was in accordance 

with the study done by Scher etal
14,15

, George et al
11

 and 

HimabinduBangaru et al
10

. 

 

In Oesophagogastric anastomosis group shows similar 

results. P-value for return of bowel sounds 0.67 

 

P-value for resumption of oral feeds 0.14. Both being 

statistically not significant. 

 

 
Chart 9: Subgroup analysis of return of bowel sounds 

 

Post-operative hospital stay 
 

This study shows, in all the 4 groups there was no 

statistically significant difference in post-operative hospital 

stay in hand sewn and stapler anastomosis with a P-value for 

GJ >0.99, P-value for ileocolic group 0.59, P-value for 

colorectal group 0.611 and P- value for oesophagogastric 

group 0.86. 

 

This is in accordance with the studies done by Himabindu et 

al
10

, Scher et al
14,15

, Reiling et al
16

 and George et al
12

 

 

This study is unlike of Quan Wong et al
13

 study in which 

they found shorter post- operative hospital stay in 

oesophagogastric stapler anastomosis group. 
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Chart 10: Subgroup analysis of post-operative hospital stay 

 

Anastomotic leak 
 

In this study there was 4 anastomotic leaks, 2 in each of hand 

sewn and stapler anastomosis in oesophagogastric group. 

 

All cases managed conservatively. There was no difference 

in anastomosis leak in hand sewn and stapler group. 

 

In other studies of Quan Wand et al
13

 also found no 

significant difference in both  hand sewn and stapler group in 

oesophagogastric anastomosis. 

 

J.D Uschal et al in their meta-analysis of 50 articles found no 

significant difference in the leak in hand sewn and stapler 

anastomosis in oesophagogastric anastomosis. 

There were no leaks in other groups of GJ, ileocolicand 

colorectal anastomosis in both hand sewn and stapler 

anastomosis. 

 

This result does not correlate with other studies by Docherty 

et al
17

, Lustosa et al
18

 and Nasir Khan et al
19

 and 

HimabinduBangaru et al
10

 and Frances Goulder et al
20

 in 

which there were anastomotic leaks in colorectal 

anastomosis, but similar in both hands sewn and stapler 

anastomosis. Frances et al in their review article quoted to 

have 8.3% of hand sewn and 2.8% of stapler anastomosis 

leaks. 

 

Our study is in accordance with study done by Suzana 

Angélicaet al
21

 in 2008 which showed no difference in 

incidence of anastomotic leak between the two groups. 

 
Bleeding 
There was no bleeding from the anastomotic site which is 

similar to Himabinduet al
10

 study. There was no other 

complication during the follow-up of 30 days in this study. 

 

Mortality 
There was 1 death of colostomy closure done by stapler 

anastomosis technique. The patient died of separate 

complication unrelated to surgery and 2 deaths in 

oesophagogastric group 1 each in hand sewn and stapler 

anastomosis group amounting to 7.5% mortality which is 

similar to other studies in the literature. 

 

5. Conclusion 
 

It is concluded by this study both hand sewn and stapler 

anastomosis can be performed safely with a small risk of 

anastomotic leak in oesophagogastric anastomosis in both 

these methods, otherwise there is no risk of leak in other 

anastomosis in both the technique. 

 

There is no difference in the time of appearance of bowel 

sounds, resumption of oral feeds and in total post-operative 

hospital stay. 

 

Due to the shortened total operating time in stapled 

anastomosis, staplers may be advantageous in patients whose 

general condition is poor and who would not tolerate 

prolonged anesthesia. 

 

By this study it is concluded that neither hand sewn nor 

stapler anastomosis is favored for GI anastomosis. Surgeons 

therefore select the technique of their choice depending on 

the availability of facilities. The stapler can be beneficial in 

the armamentarium of the operating theatre. 

 

One should not forget to master the art of conventional GI 

anastomosis technique. 
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