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Abstract: 

Background: Midline laparotomy is the commonest approach for abdominal operations. The techniques and sutures used for 

abdominal fascial closure following elective midline laparotomy differ among surgeons and among centres worldwide. Faulty 

techniques and/or suture materials used may lead to a wide range of complications, like surgical site infections, wound 

dehiscence and incisional hernia,  some with devastating outcomes.   

Aims: The aim of this study is to assess the outcome of midline abdominal wound closure using small tissue bites versus large 

tissue bites with reference to surgical site infection, and incisional hernia. 

Materials and methods:  The study is the prospective observational study conducted in the department of general surgery 

Government Medical College Srinagar. A total of 100 cases were enrolled and studied who underwent midline laparatomy in the 

elective as well as emergency settings from 2015 to 2018.In 50 patients midline incisions were closed with large tissue bites 

placed at least 10 mm from the wound edge and 10 mm apart and in another 50 patients small tissue bites were used placed 5-7 

mm from the wound edge and 5-7 mm apart and included only the aponeurosis in the stitches without peritoneum. 

Results: In all, 100 patients, 50 patients were allocated to along long tissue bites and another 50 patients to small tissue bites. 15 

patients out of 50 patients (30%) in large tissue bites group and 10 patients (20%) in small tissue bites developed surgical site 

infection. Only 2 (4%) case out of the 50 administered with small stitch showed signs of hernia, 6 cases (12%) from the other 

group that were administered with a larger stitch had incisional  hernia. 

Conclusion: A total of 100 patients who underwent abdominal surgery through midline incision were divided into two groups. In 

50 patients midline wound was closed using large tissue bites and in other 50 patients, small tissue bites was used to close 

midline incision including only aponeurosis. The research findings show that the small stitch length between 5 to 7mm depending 

on the wound site is the ideal stitch length to close a midline incision. However, there was no statistical deference seen in both 

groups with reference to surgical site infection. Small stitches may be useful to prevent the development of incisional hernia. 

Long term follow up is crucial for patients who undergo midline laparotomy to assess the occurrence of incisional hernia.  

Although operating time was not studied in this study, it was observed that operative time is more in small tissue bites  

Key words: Surgical site infection,  ,Incisional hernia 
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INTRODUCTION 

Midline incision is the most common  incision  performed in emergency setting as it gives excellent exposure to all 

the quadrant of  abdomen. Midline incisions have advantage  of rapid  and wide access to the abdominal cavity with  

minimal damage to muscles, nerves and the vascular supply of  the abdominal wall .The incision can be made 

quickly taking seven minutes on an average[.1,2,3,4] The complications after laparotomy  include surgical site 

infection, stitch abscess, incisional hernia, wound dehiscence, evisceration,[ 5] however, wound  complications  after 

any laparotomy increases burden on resources of the health care system.[6] 

Wound infection and wound dehiscence after laparotomy are likely to be followed by incisional hernia within 

months or perhaps a few years. 

Dehiscence most often develops 7 to 10 days postoperatively but may occur any time after surgery from 1 to more 

than 20 days.[7] The factors responsible can be categorized into two groups: patient factors and surgical factors. The 

patient factors include age, body mass index, chronic illness, cancer, infection, anemia, scurvy, and increased intraa-

bdominal pressure. Usually, it is not possible to control these factors. The factors which can be controlled are 

surgical factors which include the type of incisions, suture material, and the method of closure. It is in this area that 

the surgeon must concentrate his efforts to minimize wound complications.[8] 

According to the Jenkins it is recommended that incisions should be closed with a suture length (SL) to wound 

length (WL) ratio (the ratio of the length of the suture used through the length of the wound) of at least 4. When the 

SL to WL ratio is less than 4, the risk of wound site complications is 3 times higher.[9,10,11] The ratio depends on 

the size of each stitch and the stitch interval. Thus, a ratio of at least 4 can be achieved with many small stitches 

placed at close intervals or by incorporating a larger amount of tissue into stitches placed at greater intervals.[12] 

An incisional hernia is one that develops in the scar of a surgical incision. It may be small and insignificant, 

or it may bulge through the wound to become a large, unsightly, and uncomfortable hernia. Only hernias with 

narrow necks and large sacs are at risk of strangulation; those with a wide neck are a nuisance but not usually a 

danger.  

The rate of incisional hernia, one year after operation, is reported to range from 9% to more than 20%.[6] 

Surgical site infection, which occurs in up to 16% of patients after major surgery, is a risk factor for the 

development of incisional hernia.[13] 

AIMS AND OBJECTIVES 

To compare the outcome of midline abdominal wound closure after using small tissue bites versus large 

tissue bites with reference to: 

 Surgical site infection  

 Incisional hernia 
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Materials and methods  

Study design  

Hospital-based descriptive prospective study . 

Study area: 

The study was conducted in the department of General Surgery Government Medical College Srinagar.  

Study population: 

Patients admitted in general surgical and allied specialities who underwent midline laparotomy in elective as well as 

emergency settings. 

 Study sample: 

Our study consisted of 100 consecutive patients undergoing abdominal surgery through a midline incision. 

Study duration: 

 The study was conducted from July 2015 to December 2017   

Inclusion criteria:  

All patients ≥18 years of age who undergoing abdominal surgery through midline incision in the emergency as well 

as in elective settings. 

Exclusion criteria: 

1. Patients with a previous midline incision. 

2. A pre-existing abdominal wall hernia. 

      3. Patients with hypoprotenemia , anaemia,diabetes or COPD. 

RESULTS   

The present prospective study was conducted in the Department of Surgery, Government Medical College 

Srinagar in a time period of three years. 

The study population consisted of 100 consecutive patients undergoing   abdominal surgery through a 

midline incision, fulfilling the inclusion criteria. 

The following observations were made; 

DEMOGRAPHIC CHARATERISTICS 

In our study of 100 patients, mean age in the large tissue bites group was 47.43 years with standard deviation of 

18.49 and the mean age in the small tissue bites group was 48.09 years with standard deviation of 18.26. Mean age 

between the two groups was comparable. No significant statistical differences were found in the age distribution 

between the two groups (p value 1.0) as shown in table 1. 
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Table 1:  

Demographic characteristics of study participants 

Age (in years) Large tissue bites Small tissue bites 

19-29 29 26 

30-39 6 11 

40-49 7 4 

50 – 59 7 8 

>60 1 1 

Total 50 50 

 

SERUM ALBUMIN 

 Mean albumin levels of the large tissue bites group was 3.2 with standard deviation of 0.95 and that of the 

small tissue bites group was 3.30 with standard deviation of 0.77.  

There was no statistical difference in albumin levels between patients with or without complications as 

shown in table 2; 

 

Table 2: Serum albumin values in the study population 

Serum albumin Large tissue bites Small tissue bites p value 

<3 21 17 0.536 

≥3 29 33  

Total 50 50 0.536 

 

   Ratio of suture length to wound length 

        Mean suture length to wound length ratio in large tissue bites group was 4.84 and in small tissue bites group 

was 5.18. Ratio of suture to wound length was found to be statistically significant in the study groups with p value of 

0.001 as depicted in table 3;  
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Table 3: Suture length and wound length ratio in study groups 

SL:WL Ratio Large  tissue bites Small tissue bites p value 

4:1 – <5:1 38 21  

     5:1 – 6:1 12 29  

Total 50 50 0.001 

 S.D=18.3 S.D=5.6  

 

Surgical site infections 

15 patients out of 50 patients in large tissue bites group and 10 patients out of 50 in small tissue bites developed 

surgical site infection. The difference was found to be statistically insignificant with p value of 0.355 as depicted in 

table 4; 

Table 4:  Surgical site infection in study groups 

SSI Large tissue bites Small tissue bites p value 

Present 15 10  

Absent 35 40  

Total 50 50 0.355 

 
Mean=25 

S.D=14.14 

Mean=25 

S.D=21.2 
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Type of surgery  

The type of surgeries in both the study groups was comparable with statistically insignificant p value (0.367) as 

depicted in table 5: 

Table 5: Type of surgery 

Type of surgery Large tissue bites Small tissue bites p value 

Elective 16 11  

Emergency 34 39  

Total 50 50 0.367 

 

Incisional Hernia 

6 patients out of 50 patients in large tissue bites group and 2 patients in small tissue bites developed incisional 

hernia. The difference was found to be statistically insignificant with p value of 0.268 as depicted in table 6:   

Table 6: Incidence of Incision hernia 

Stitch type Incisional hernia present Incisional hernia absent 

Large tissue bite 6 44 

Small tissue bite 2 48 

 P value is 0.268 

 

DISCUSSION 

Earlier surgeons chose the abdomen closure technique based on teaching, recommendation or personal experience. 

Dudley suggested the benefit from large tissue bites and thick sutures for safe abdominal closure.[14] Jenkins was 

probably the first to recommend a specific suture length(SL):wound length(WL) ratio on the basis of clinical studies 

and mathematical calculations. Jenkins gave a mathematical analysis to support this ratio derived from consideration 

of layered wound closure.[15] The aim of our study was to compare the outcome of midline abdominal wound 

closure after using small tissue bites versus large tissue bites with reference to surgical site infection and incisional 

hernia. 

Age distribution  

Mean age in the large tissue bites group was 47.43 years and the mean age in the small tissue bites group was 48.09 

years (Table 1). Mean age between the two groups was comparable. No significant statistical differences were found 

in the age distribution between the two groups (p value of 1).   
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In a similar study done by Milbourn et al[16 ]from 2001 to 2006, the difference between the mean age of their long 

stitch length group (64 years) and short stitch length group (65 years) was statistically insignificant (p value 0.30). In 

our study, the mean age was less than the study done by Milbourn et al due to more number of peptic and duodenal 

perforation cases in young age group secondary to Helicobactor  pylori  infestation and may be due to smoking, over 

the counter NSAID use and stress in our setting. 

Serum albumin 

Mean albumin level of the large tissue bites group was 3.2 and that of the small tissue bites group was 3.3 

(Table 2). Mean albumin levels between the two groups were comparable. No significant statistical differences were 

found in the serum albumin between the two groups (p value 0.536). Out of the 15 surgical site infections in large 

tissue bites group, 12 patients had albumin level less than 3 and all   the 10 patients  in small tissue bites group who 

develop SSI ,had  albumin of less than 3. Higher number of patients with low albumin was due to baseline low 

levels of albumin in Indian setting. 

In study done by Khan et al,[17] 28% of patients with wound dehiscence had albumin less than 3.5 g/dl.   

Ratio of suture length to wound length 

Mean suture length to wound length ratio in large tissue bites group was 4.84 and in small tissue bites 

group was 5.18 (Table 3). Ratio of suture to wound length was found to be statistically significant in the study 

groups with p value of 0.001. In no case was a suture length to wound length ratio less than 4. No case required a 

suture length more than 6 times the wound length.  

In study done by Milbourn et al,[16] in long stitch length group, mean suture length to wound length ratio 

was 6.4 whereas in short stitch length group, suture length to wound length ratio was 5.7. This difference was 

significant statistically (p value 0.001). 

 

Surgical site infection (SSI) 

15 patients out of 50 patients (30%) in large tissue bites group and 10 patients (20%) out of 50 patients in 

small tissue bites developed surgical site infection (Table 4). The difference was found to be statistically 

insignificant with p value of 0.355. Most of the patients who developed surgical site infections in our study had 

undergone emergency surgery secondary to generalized peritonitis.    

In study done by Milbourn et al,[16] 10.2% patients in long stitch length group and 5.2% patients in short 

stitch length group had surgical site infection. 

Type of surgery 

           The types of surgeries in both the study groups were comparable with statistically insignificant p value 

(0.367) (Table 5). Previous studies had not studied this variable. Type of surgery was not found to affect the 

outcome with respect to surgical site infection and incisional hernia in this study.  

Incisional Hernia: 

While only 2 (4%) case out of the 50 administered with small stitch showed signs of hernia, 6 cases (12%) 

from the other group that were administered with a larger stitch had hernia (Table 6). The study conducted by 
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Daniel Millbourn[16] also revealed that only 5.6% of his massive sample size administered with small stitch length 

had hernia while 18% of the cases administered with larger stitch showed visible signs of incisional hernia. This 

again reinforces the advantage of using small stitches to close mid-line incision for minimal occurrence of hernia. 

CONCLUSION 

 A total of 100 patients who underwent abdominal surgery through midline incision were divided into two groups. In 

50 patients midline wound was closed using large tissue bites and in other 50 patients, small tissue bites was used to 

close midline incision including only aponeurosis. The research findings show that the small stitch length between 5 

to 7mm depending on the wound site is the ideal stitch length to close a midline incision. However, there was no 

statistical deference seen in both groups with reference to surgical site infection. Small stitches may be useful to 

prevent the development of incisional hernia. Long term follow up is crucial for patients who undergo midline 

laparotomy to assess the occurrence of incisional hernia.  Although operating time was not studied in this study, it 

was observed that operative time is more in small tissue bites. 

 

Bibliography :  

 

1. Guillou PJ, Hall TJ, Donaldson DR, Broughton AC, Brennan TG: Vertical abdominal incisions--a choice? Br J Surg 

1980; 67: 395-399. 

2. Lip:De dwarse en vertikale incisie van de bovenbuik bij galblaasoperaties. Thesis, Rotterdam, 1981.  

3. Kendall SW, Brennan TG, Guillou PJ: Suture length to wound length ratio and the integrity of midline and lateral 

paramedian incisions. Br J Surg 1991; 78: 705-707.  

4. Lacy PD, Burke PE, O'Regan M, Cross S, Sheehan SJ, Hehir D, Colgan MP, Moore DJ, Shanik GD: The comparison 

of type of incision for transperitoneal abdominal aortic surgery based on postoperative respiratory complications and 

morbidity. Eur J Vasc Surg 1994; 8: 52-55.  

5. Burt BM, Tavakkolizadeh A, Ferzoco SJ. Incisions, Closures, and Management of Abdominal Wound. In: Zinner MJ, 

Ashley SW, editors. Maingot’s Abdominal Operations. New York: McGraw-Hill; 2007.p.71-101. 

6. Israelsson LA, Wimo A. Cost minimisation analysis of change in closure  technique of midline incisions. Eur J Surg. 

2000;166:642-6. 

7. Kulaylat MN, Dayton MT. Surgical complications. In: Townsend M,   Beauchamp RD, Evers BM, Mattox KL, editors. 

Sabiston Textbook of  Surgery: The Biological Basis of Modern Surgical Practice. Philadelphia: Saunders Elsevier; 

2012.p.281-327. 

8. Sanders RJ, DiClementi D, Ireland K. Principles of Abdominal Wound Closure. Arch Surg. 1977;112:1184-7. 

9. Jenkins TPN. The burst abdominal wound: a mechanical approach. Br J Surg.  1976;63:873-6. 

10. Israelsson LA, Jinsson T. Suture length to wound length ratio and healing of midline laparotomy incisions. Br J Surg. 

1993;80:1284-6.  

11. Israelsson LA, Jonsson T, Knutson A. Suture technique and wound healing in midline laparotomy incisions. Eur J Surg. 

1996;162:605-9.  

12. Milbourn D, Cengiz Y, Israelsson LA. Effect of stitch length on wound complications after closure of midline 

incisions. Arch Surg. 2009;144:1056-9. 



Indian Journal of Basic and Applied Medical Research; December 2018: Vol.-8, Issue- 1, P. 181- 189 
 

189 
www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 
 

13. Bucknell TE, Cox PJ, Ellis H. Burst abdomen and incisional hernia: a prospective study of 1129 major laparotomies. Br 

Med J. 1982;284:931. 

14. Dudley HAF. Layered and mass closure of abdominal wall. A theoretical and experimental analysis. Br J Surg 1970; 

57: 664-7. 

15. Israelsson LA, Jonsson T, Knutson A. Suture technique and wound healing in midline laparotomy incisions. Eur J Surg. 

1996; 162: 605-9. 

16. Milbourn D, Cengiz Y, Israelsson LA. Effect of stitch length on wound complications after closure of midline 

incisions. Arch Surg. 2009;144:1056-9. 

17. Khan MN, Naqvi AH, Irshad K, Chaudhary AR. Frequency and risk factors of abdominal wound dehiscence. J Coll 

Physicians Surg Pak. 2004;14:355-7.        

 

 

 

 

 

 

 

 

 


