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Intestinal anastomosis is mostly performed procedure in both elective and emergency cases and therefore, it is necessary for surgeons and residents to be acquainted with the art of bowel anastomosis. This study is to determine the efficacy of single layer intestinal anastomosis in comparison with double layer intestinal anastomosis in terms of time duration required to perform anastomosis, postoperative complications like anastomotic leak, duration of hospital stay and cost effectiveness. This prospective comparative study carried out from July 2019 to June 2020 in the National Medical College and Teaching Hospital's Department of General Surgery. This study included 57 patients, and they were divided into two groups, group A (Double layer) and group B (Single layer) and cases were allotted to 
either groups
 after fulfilling inclusion and exclusion criteria. The mean age in group A was 40 ±16.657 years and in group B was 45±11.72 years. Strangulated Inguinal Hernia was diagnosed in 13 (22.80%) cases and 
ileoileal
 anastomosis was performed in 31 (54.39%) cases. Other cases were Ileal perforation due to trauma (8), Jejunal 
Stricture(
7), Ileal Stricture(6), Status Post Ileostomy(6), Ileal perforation due to trauma(6), Jejunal perforation due to trauma(4), Status Post Colostomy(3), Gangrenous Ileum(1), Status Post 
Ileocolostomy
(1), 
Caecal
 Perforation(1) and 
Ileocaecal
 Tuberculosis(1). In group A mean duration to perform anastomosis was 27.06 minutes and 18.78 minutes in Group B. The mean difference between two groups was 8.276 minutes, and p-value was <0.001. Overall complication in the form of anastomotic leak was noted in 8 patients (6%). In group A leak was observed in 6 cases whereas in Group B leak was observed in 2 cases; the p value was not significant. There was no statistical significance in hospital stay. Cost of single layer was less as compare with double layer. Our study revealed that Single layer extra mucosal intestinal anastomosis can be constructed in shorter period of time and is safe, cost effective with less post operative complications as compared to double layer anastomosis. 
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INTRODUCTION
The word anastomosis is derived from the Greek word ‘ana’ that means without, and ‘stoma’ that means a mouth that is when a tubular viscous (bowel) or vessel (arteries mostly) are joined after resection or bypass without exteriorization[endnoteRef:1]. [1:  	Earley MJ. Wounds, tissue repair and scars. In: Connell PR, Williams NS &  McCaskie AW, editors. Bailey and love’s Short Practice of Surgery. 27th ed. New York: 2017.24-32.] 

The intestinal anastomosis can be either end to end, end to side or side to side purely based on the surgery and the operating surgeon. This includes single layer serosubmucosal, single layer full thickness, double layer inverted and everted, staples, glue and different other modern techniques[endnoteRef:2]. [2:  	Sajid MS, Siddiqui MR, Baig MK. Single layer versus double layer 











suture anastomosis of the gastrointestinal tract. Cochrane Database of Systematic Reviews. 2012(1).] 

The complications related to intestinal anastomosis are anastomotic leak, fistula formation, necrosis, stricture causing peritonitis and many more[endnoteRef:3]. The factors like suturing technique, suture materials, infection, poor vascularity and others are the predisposing factors responsible for such complications[endnoteRef:4].  [3: 








 Nadeem Khan, Ata-ur-Rahman, Muzaffar-ud-DinSadiq- single layer
interrupted serosubmucosal intestinal anstomoses:A prospective study of 100
patients. Journal of medical sciences. January 2006, vol.14.]  [4:  Aslam V, Bilal A, Khan A, Bilal M, Zainulabideen AM. Gastroesophageal
anastomosis: single-layer versus double-layer technique—an experience on 50
cases. J Ayub Med Coll Abbottabad. 2008;20(3):6-9.] 

The drawback of the traditional double layer anastomosis is that it rejects the principles of the accurately apposing the clean-cut edges and incorporation of the large amount of ischemic tissue in the suture line that may increase the risk of leakage[endnoteRef:5]. The outer seromuscular layer may lead to stricture at the site of anastomosis whereas the inner layer may raise the chance of strangulation of the mucosa due to damage to the submucosal vascular plexus[endnoteRef:6]. [5:  Ashkanani F, Krukowski ZH. Intestinal anastomosis. Surgery (Oxford). 2002
May 1;20(5):104-7.]  [6:  	Khalid SM, Hanif F. Single layer interrupted serosubmucosal intestinal anastomosis-an equally safe alternative. Journal-College Of Physicians And Surgeons Of Pakistan. 2002;12:583-7.] 

The aim of this study is to compare the outcome of single layer versus double layer intestinal anastomosis in small and large bowel in terms of duration required to perform intestinal anastomosis and post operative complications, hospital stay and cost effectiveness in each group.

Materials and Method:
This prospective comparative study was conducted in the Department of General Surgery, National Medical College and Teaching Hospital over the period of July 2019 to June 2020. Ethical approval was taken from Institutional Review Committee of National Medical College and Teaching Hospital.
The sampling method was Non-Probability (Convenient Sampling). This study included 57 patients, and they were divided into two groups, group A (Double layer) and group B (Single layer) and cases were allotted to either groups after fulfilling inclusion and exclusion criteria. 
Single layer interrupted extra-mucosal anastomotic technique was done using vicryl 3-0 round bodies and double layer; first layer continuous technique with vicryl 3-0 round body & second layer seromuscular interrupted using 3-0 mersilk. Duration was noted and all cases were followed up to discharge. Data analysis was done using SPSS (Statistical package for social sciences), version 23.
RESULT AND OBSERVATION
The study was conducted on 57 patients aged between 18-70 year who underwent resection and anastomosis in Department of Surgery at National Medical College and Teaching Hospital, Birgunj. Among 57 patients, 23 underwent SLA and 34 underwent DLA as shown in Figure 1.

Figure 1; Age-wise distribution of study subjects
In our study we had two groups, Group A (Double layer) and Group B (Single layer). Maximum number of patients in group A (Double layer) were in the age group of 18-27 years i.e. 11 (32.36%) and in group B (Single layer) maximum number of patients were in the age group of 48-57 years i.e. 11 (47.83%). The mean age in group A (Double layer) was 40 years and in group B (Single layer) was 45 years. 



Table 2; Sex-Wise distribution of study group
	Sex
	Group A (Double layer)
	Group B (Single layer)

	Male
	28(82.35%)
	16 (69.57%)

	Female
	6 ( 17.65%)
	7 (30.43%)

	Total 
	34 (100%)
	23 (100%)



In our study, In Group A (Double layer) there were 28 (82.35%) males and 06 (17.65%) females. In group B (Single layer) there were 16 (69.57%) males and 07 (30.43%) females.

Table 3; Type of Anastomosis
	Type of Anastomosis
	Frequency
	Percent

	Double Layer
	34
	59.65

	Single Layer
	23
	40.35

	Total
	57
	100


The study included two different types of anastomosis that is double layer 34 (59.65%) patients and in single layer 23(40.35%) patients. 

Table 4; Suture Material and Cost
	Suture material
	Single Layer
	Double Layer

	Silk 3-0 RB
	-
	1

	Vicryl 3-0 RB
	1
	1

	Cost
	700
	860



In this study, in double layer both suture were used and in single layer only vicryl 3-0 RB was used and the cost of single layer was less than double layer.
Table 5; Time Duration Required for Anastomosis
	Duration of Anastomosis
(in minutes)
	Group A
( Double Layer)
	Group B 
(Single Layer)

	15-20
	-
	22

	21-25
	8
	1

	26-30
	24
	-

	31-35
	2
	-



In this comparative study, In group A (Double layer) the minimum time required to perform anastomosis was between 21 to 25 minutes in 8 patients and maximum time was between 31 to 35 minutes in 2 patients, followed by 24 patients between 26-30 minutes. 
In group B (Single layer) the minimum time required to perform anastomosis was between 15 to 20 minutes in 22 patients and maximum time was between 21 to 25 minutes in 1 patient 
Table 6 Comparison of Time Duration required for anastomosis
	Group
	Time duration required for anastomosis
	Mean difference
	T value
	P value

	
	Range
	Mean±SD
	
	
	

	Single
	16-21
	18.78±1.204
	8.276
	17.656
	<0.001

	Double
	22-32
	27.06±2.014
	
	
	



Mean difference of duration between the two groups was found to be 8.276 and p value was <0.001 which was significant.

Table 7;  Anastomotic Leakage
	Anastomotic Leakage
	Double Layer
	Single Layer

	Present
	6
	2

	Absent
	28
	21

	Chi square: 0.911
	
	P= 0.32



In our comparative study, Anastomotic leakage was observed in group A (Double layer) in 6 patients and that occurred in group B (Single layer) was 2 patients. The p value was 0.32.
Duration of Hospital Stay  

Figure 4; Line Graph showing duration of hospital stay
Minimum hospital was 9 days and maximum was 18 days with median of 13 days.

Table 10; Comparison of Mean Duration of Hospital Stay
[image: A white and green rectangular box with black text

AI-generated content may be incorrect.]
In our comparative study, the mean duration of hospital stay in Single layer was 12.91 days and in Double layer was 13.71±2.182days. Mean difference being 0.793. P value is 0.225 which is insignificant.
DISCUSSION
The present study was conducted at National Medical College and Teaching Hospital. The most important factor in formation of bowel anastomosis included careful tissues handling, good blood supply, proper apposition of bowel and tension free anastomosis without distal obstruction^7. The study assessed the efficiency and safety of single layer and double layer anastomosis. The efficacy of both the groups was compared in terms of cost, time required for anastomosis, anastomotic leak and duration of hospital stay. This study included 57 cases ; out of these 23 cases underwent single layer anastomosis and 34 cases underwent double layer anastomosis.
In this study mean age of the patient was 40 +/- 16.657 years in double layer and 45 +/- 11.725 in single layer; which was similar to the study conducted by Nangare R N et al[endnoteRef:7], Saravanam K et al[endnoteRef:8] and Sushil M et al[endnoteRef:9].The mean time duration required in construction of single layer anastomosis was 18.78 +/- 1.204 minutes whereas for double layer anastomosis was 27.06 +/- 2.014 minutes. Hence the mean difference was about 8.276 minutes with the p value of <0.001 which was statistically significant. The present study is comparable with other studies. In Nangare R N et al7, the mean time taken for construction of Single layer was 19.04 +/- 1.60 minutes and in double layer was 28.8 +/- 2.02 minutes. In Saravanam K et al8, the time taken for Single layer was 16.50 minutes and in double layer was 24.12 minutes. Similarly In Kar S[endnoteRef:10] et al ,the mean operation time was 15.12 minutes in Single layer and 24.38 minutes in Double layer. In Sushil et al9, the mean operation time was 15.3 mins in Single layer and 24.2 mins in Double layer. These studies revealed that the time taken for double layer anastomosis is nearly double than single layer anastomosis. The incidence of anastomosis leak was 17.64 in Single layer and 8.69 % in Double layer with p value of 0.32 which was statistically insignificant between the two groups. This present study is compared with the other studies; Saboo R et al[endnoteRef:11] performed intestinal anastomosis in 60 cases out of which 30 cases were single layer anastomosis and 30 cases were double layer anastomosis with the incidence of leak in single layer was 10% and double layer was 4%. In Khan RA et al[endnoteRef:12], the incidence of anastomosis leak in single layer and double layer was 6% and 12% respectively. Garude et al[endnoteRef:13] had 145 cases out of which 73 had Single layer and 72 had Double layer in which incidence of anastomosis leak in Single layer and  Double layer was 5.3 % and 4 % respectively. It may be noted that incidence of anastomosis leak as compared to other studies are similar and there is no significant difference in leakage. [7:  Schrock TR, Deveny CW, Dunphy JE. Factors contributing to leakage of
colonic anastomoses. Ann Surg 1973;177:513-518]  [8: 






































 Saravanan K, Muthukumar A. A Prospective Comparative Study of Single-
layered versus Double-layered Intestinal Anastomosis. Trauma.;3:2.]  [9:  Mittal S, Singh H, Singh G, Munghate A, Garg A, Yadav M. A comparative
study between single layer versus double layer closure in ileostomy reversal.
Asian Journal of Medical Sciences. 2015;6(2):43-6.]  [10:  Kar S, Mohapatra V, Singh S, Rath PK, Behera TR. Single layered versus
double layered intestinal anastomosis: a randomized controlled trial. Journal of
Clinical and Diagnostic Research: JCDR. 2017 Jun;11(6):PC01.]  [11:  Saboo R, Deshmukh SD, Sonarkar R, Agrawal VP, Shah P. A comparative
study of single layer continuous sutures versus double layer interrupted sutures
in intestinal anastomosis. IJBAR. 2015;6(3):264-68.]  [12:  Khan Ra, Dilawaiz M, Hameed F, Akram Cm, Ahmed B. Intestinal
anastomosis. The Professional Medical Journal. 2010 Jun 10;17(02):232-4.]  [13:  Garude K, Tandel C, Rao S, Shah NJ. Single layered intestinal anastomosis: a
safe and economic technique. Indian Journal of Surgery. 2013 Aug
1;75(4):290-3.] 

In our study mean time of hospital stay in Single layer and Double layer was 12.91 +/- 2.67 and 13.71 +/- 2.182 respectively with p value of 0.225 which is insignificant. Similar to the study of Saravanam K et al8, Shashirek CA et al[endnoteRef:14], Ka Sa et al10, Sushil M et al9 which showed that there is no statistical significance between the length of hospital stay in both the groups. [14:  Shashirekha CA, Ramachandran A, Sreermulu PN. Single vs Double Layered
Intestinal Anastomosis: A Comparative Study. Bull gore injury.;3(3):6.] 

The number of suture packs required in double layer anastomosis was two packs i.e. 3-0 polyglactin and 3-0 silk whereas in single layer anastomosis, only one pack of 3-0 poluglactin was used. The cost of one pavket of 3-0 polyglactin was Nrs 700 and one pack of silk was Nrs 160. Therefore the total cost for SLA was 700Npr and for the DLA was Nrs 860. This revealed that the cost factor is extremely important in economically underdeveloped countries.
CONCLUSION
In this prospective comparative study, we performed 23 cases of SLA and 34 cases of DLA and we found that there is no difference in regard to anastomotic leak, and hospital stay between these two groups. But there is significant difference in time taken for anastomosis between these two groups. The cost for suture for DLA was more than SLA. 
Hence we recommend SLA as safe and cost effective compared to DLA.
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