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ABSTRACT  

Background: The present study was undertaken to assess the 

proportion of Burst abdomen in post midline laparotomy 

patients, using Interrupted X suture versus Continuous suture 

technique in sheath closure. 

Materials & Methods: A comparative prospective hospital 

based study done on 50 patients reporting to the Surgery dept., 

RVRS Medical College and attached groups of Mahatma 

Gandhi Hospital, Bhilwara, Rajasthan. After taking written 

informed consent and were equally divided into all cases each 

in the study group (interrupted X suture) and control group 

(continuous suture). All the patients scheduled to undergo a 

midline laparotomy for emergency or elective reasons. Patients 

younger than 18 years of age, patients who had undergone a 

previous laparotomy for any condition (or had a incisional 

hernia or burst abdomen at presentation) and patients who 

required a re – exploration in post op course were excluded 

from the present study.  

Results: Our study showed that the mean age of patients was 

45 years in both groups. Male to female ratio was 2.5:1 in 

interrupted X-suture group and 1.5:1 in continuous suture 

group. The 40% dirty wound was found in interrupted X-suture 

group and 32% continuous suture group. Because interrupted 

suture  use  more  in dirty wound during patients selection. The  

 

 
 

 
wound infection, dehiscence and incisional hernia were mostly 

occurred in continuous suture group as compared to 

interrupted X-suture group. 

Conclusion: We concluded that the wound infection, 

dehiscence and incisional hernia were mostly occurred in 

continuous suture group as compared to interrupted X-suture 

group in our study. 
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INTRODUCTION 

In recent times, due to the progress made in the chemical 

industries, numerous kinds of synthetic prostheses have rapidly 

appeared on the market and, while some of them have been 

short-lived, others have become progressively well-established.  

This succession has included nylon, dacron, teflon, ivalon, 

velourlined silicone and, above all, polytetrafluoroethylene (PTFE), 

the latter reducing the formation of adherences.1 

Ventral hernias are an important long-term morbidity of 

conventional surgery (Cassar and Munro 20022, DeMaria 20003), 

as they usually develop within the first five years after laparotomy. 

Risk factors for incisional ventral hernia include: wound infection, 

abdominal distension, pulmonary complications, male gender, 

age, obesity, emergency procedures, early reoperation, jaundice, 

underlying disease process, type of closure, suture material used 

in closure and choice of original incision (Millikan 2003).4  

 

They can also be a result of too much tension with the initial 

closure of the abdominal incision, which creates poor healing, 

swelling and wound separation (Luijendijk et al. 2000).5 Hernia 

sizes vary from very small to very large and complex. A hernia left 

untreated may enlarge with time and become progressively 

symptomatic. Surgery is the preferred treatment (Cassar and 

Munro 2002)2 with a choice of two methods – open repair and 

laparoscopic repair. 

Theoretical arguments have been supporting the value of a 

closure employing non-absorbable sutures that include all layers 

of the abdominal wall, apart from skin, and that also incorporate 

wide bites of tissue on either side of the line of incision.6 

In a study it was observed that wound may lengthen by 30% if 

distension occurs. An adequate reserve of suture length in          

the  wound  is  necessary  to allow this lengthening to occur and to  
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ensure a minimal resulting rise in tension between the sutures and 

the tissues. Deep wound disruption is associated with the use of 

an SL: WL ratio of 2:1 or less—the lower the ratio, the greater is 

the risk of a burst wound. Wound disruption because of cutting out 

of sutures can be prevented by the use of non-absorbable 

continuous sutures at 1 cm intervals and an SL: WL ratio of 4:1 or 

more.7 

Laparotomy is a major surgical procedure, whether elective or 

emergency always remains the bread and butter of a general 

surgeon. The choice of surgical incision to open the abdominal 

cavity can be based on patient, surgeon, or health care system 

criteria.8 Surgeon main interests, aside from the quick and optimal 

exposure of the operative field, are time to open and close the 

abdomen, and frequency of burst abdomen, wound infection, 

postoperative pulmonary complications, and incisional hernias. 

For health economy, parameters such as duration of operation, 

length of hospital stay, and full physical and mental activity are 

relevant.9 

Wound dehiscence is multifactorial in etiology, conditioned by 

local and systemic, as well as pre-, intra-, and post-operative 

factors.10 Post-operative complete wound dehiscence being an 

unfortunate and also a serious complication, is associated with 

high morbidity and mortality rate11, despite the most sophisticated 

intensive care these patient receive today.  

While the choice may not be so important in elective patients who 

are nutritionally adequate, do not have any risk factor for 

dehiscence and are well prepared for surgery, however it may 

prove crucial in emergency patients who often have multiple risk 

factors for developing dehiscence11 and the strangulation of the 

sheath is the proverbial last straw in precipitating wound failure. 

The present study was undertaken to assess the proportion of 

Burst abdomen in post midline laparotomy patients, using 

Interrupted X suture versus Continuous suture technique in sheath 

closure. 

 

MATERIALS & METHODS 

A comparative prospective hospital based study done on 50 

patients reporting to the Surgery dept., RVRS Medical College 

and attached groups of Mahatma Gandhi Hospital, Bhilwara, 

Rajasthan.  

Inclusion Criteria: All patients scheduled to undergo a midline 

laparotomy for emergency or elective reasons were included in 

the study. 

 Exclusion Criteria:  

1. Patients younger than 18 years of age. 

2. Patients who had undergone a previous laparotomy for any 

condition (or had an incisional hernia or burst abdomen at 

presentation). 

Procedure and Technique  

1. Continuous Closure: Continuous closure was performed using 

no. 1 vicryl suture, care being taken to place each bite 1.5 to 2 cm 

from the linea alba edge with successive bites being placed 1 cm 

from each other. The edges of linea alba was gently approximated 

without strangulation with an attempt to keep a suture to wound 

length ratio of 4:1 as shown in figure 1. 

2. Interrupted Closure: Interrupted closure was performed using 

no. 1 vicryl suture, as shown in Figure 2. A large bite was taken 

outside – in 2cm from the cut edge of linea alba. The needle 

emerged on the other side from inside out diagonally 2 cm from 

the edge and 4 cm above or below the first bite. This strand was 

subsequently crossed or looped around the free end of suture 

(Figure 2) and continued outside – in, diagonally at 90º to the first 

diagonal. The two end tied just tight enough to approximate the 

edges of linea alba taking care not to include bowel or omentum 

between the edges. This created two X like crosses-one on the 

surface and another deep to linea alba. The next X suture was 

placed 1 cm away from the previous one. Henceforth, in a 14 cm 

long wound, 3 X-sutures were applied. 
 

 
Fig 1: Continuous Closure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 2: Interrupted Closure 

Follow up    

All patients of study groups were follow up in 1 year for nature of 

dehiscence and incisional hernia and follow up patients during 

discharge, after 6 months and 1 years.                                                                   

 

RESULTS 

Our study showed that the mean age of patients was 45 years in 

both groups. Male to female ratio was 2.5:1 in interrupted X-suture 

group and 1.5:1 in continuous suture group (table 1). The 40% 

dirty wound was found in interrupted X-suture group and 32% 

continuous suture group. Because interrupted suture use more in 

dirty wound during patients selection (table 2). The wound 

infection, dehiscence and incisional hernia were mostly occurred 

in continuous suture group as compared to interrupted X-suture 

group (table 3). 
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Table 1: Demographic profile of both groups 

Demographic profile Interrupted X-suture 

(group I) 

Continuous Suture 

(group II) 

P-value 

Age (yrs) 

Mean±SD 43.56±11.41 44.00±15.60 >0.05 

Gender 

Male 18 15 >0.05 

Female 7 10 

Total 25 25  

 

Table 2: Type of contamination in surgical site in both groups 

Contamination Interrupted X-suture  

(group I) 

Continuous Suture 

 (group II) 

Clean 15 17 

Dirty 10 8 

Total 25 25 

 

Table 3: Wound in surgical site in both groups 

Wound Interrupted X-suture 

(group I) 

Continuous Suture 

 (group II) 

P-value 

Wound infection 5 7 >0.05 

Wound dehiscence 1 6 <0.05 

Incisional Hernia 0 12 <0.05 

 

DISCUSSION 

Suture repair techniques have prominent repairing of ventral and 

incisional hernia over a century. Since the dawn of the history of 

surgery many different varieties of suture materials and 

techniques have been tried and advocated at different times. No 

one suture material or method has given a total satisfactory result 

as far as vertical abdominal incisions are concerned. 

While the choice may not be so important in elective patients who 

are nutritionally adequate, do not have any risk factor for 

dehiscence and are well prepared for surgery, however it may 

prove crucial in emergency patients who often have multiple risk 

factors for developing dehiscence11 and the strangulation of the 

sheath is the proverbial last straw in precipitating wound failure.  

Our study showed that the mean age of patients was 45 years in 

both groups. Male to female ratio was 2.5:1 in interrupted X-suture 

group and 1.5:1 in continuous suture group. Similar our results 

with Ashraf F. Al-Faouri et al (2017)12 found range of age was20-

94 years. 

Anurag Srivastava et al (2004)13 found that the average age of the 

patients in the continuous arm was 36.37 years and in the 

interrupted arm it was 40.09 years, slightly decreased our results. 

Elderly patients are more likely to have surgical wound ruptures 

and delayed healing, compared with younger patients. With aging, 

collagen undergoes qualitative and quantitative changes and also, 

there is a decrease in response to hypoxia. Slightly increased with 

our results by Anurag Srivastava et al (2004)13 found male to 

female ratio was 3:1. Ashraf F. Al-Faouri et al (2017)12 found 

1.25:1. 

 The 40% dirty wound was found in interrupted X-suture group 

and 32% continuous suture group. Because interrupted suture use 

more in dirty wound during patients selection. Richards PC, Balch 

CM, Aldrete JS (1983)14 found type of wound had no influence on 

the dehiscence rate. Anurag Srivastava et al (2004)13 found 

Sepsis, cough, anaemia, malnutrition and abdominal distension 

are significant risk factors for burst. 

The wound infection, dehiscence and incisional hernia were 

mostly occurred in continuous suture group as compared to 

interrupted X-suture group. 

Richards PC, Balch CM, Aldrete JS (1983)14 found in mid-line 

incisions, the dehiscence rate was 2.0% for the continuous group 

versus 0.9% for the interrupted group. 

Conflict our results with Nicole C. F. Hodgson et al 200015 found 

there were no differences in the incidence of wound dehiscence or 

wound infection with respect to suture material or method of 

closure.  

van 't Riet M et al (2002)16 found that closure by continuous suture 

was followed by significantly more incisional hernias than closure 

by interrupted suture (P < 0.009). 

Gupta H et al (2008)17 found that the interrupted method of closure 

was associated with significantly less dehiscence as compared 

with the continuous method. 

Navneet Kumar et al (2015)18 found interrupted X suture 

technique is better than continuous suture technique in prevention 

of burst abdomen in both emergency as well as elective 

laparotomy. 

Theoretically two factor may be concerned in the causation of 

burst abdomen, either the intra-abdominal pressure is too great or 

the wound is too weak .However the intra-abdominal pressure is 

frequently not within surgeons control but wound must be made 

sufficiently strong to withstand this pressure. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Richards%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balch%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balch%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aldrete%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Richards%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balch%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aldrete%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=6297417
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgson%20NC%5BAuthor%5D&cauthor=true&cauthor_uid=10714638
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20%27t%20Riet%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12390373
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18658007
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CONCLUSION 

We concluded that intraperitoneal sepsis, cough, uremia, wound 

infection, and necrosis of linea alba are significant predictors of 

burst.  

In presence of these symptoms, the risk of abdominal wound 

dehiscence can be reduced to less than one-third by using 

interrupted sutures. Jaundice, anemia, malnutrition, and intra-

abdominal malignancy do not increase the risk of burst. 
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