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INTRODUCTION

Midline laparotomy is a commonly employed surgical 

procedure for accessing the abdominal cavity and peritoneum. 

Although the use of laparotomy has signicantly declined with 

the development of minimally invasive surgeries, its relevance 

persists in specic scenarios where such techniques are 

insufcient. Traditional midline laparotomy continues to be 

preferred when rapid entry to the peritoneal cavity is necessary. 

This approach enables swift abdominal exploration with 

minimal blood loss, and allows for the identication of hidden 

injuries that some imaging methods may not detect[1,2].

The prevalence of laparotomy has declined due to 

advancements in minimally invasive and robotic surgeries, as 

well as a growing preference among patients for elective 

procedures[3].  A major factor contributing to this decrease is 

the higher incidence of wound complications associated with 

laparotomy, such as acute wound dehiscence and late-onset 

incisional hernias. Consequently, the selection of an appropriate 

wound closure technique is crucial to prevent these adverse 

outcomes. Various approaches to both opening the abdomen and 

closing the wound have been explored, often yielding 

conicting results[4].

Wound dehiscence is notably more prevalent in India, often 

attributed to poor nutritional status and the delayed presentation 

of patients with peritonitis compared to more developed 

countries. Various factors contribute to suboptimal wound 

closure, including the suturing technique, the type of suture 

material used, and the presence of sepsis and malnutrition. A key 

risk factor identied for wound dehiscence is impaired collagen 

synthesis, which directly correlates with reduced collagen 

formation and the subsequent development of unstable scars. 

Additional risk factors include obesity, smoking, steroid 

therapy, and the presence of connective tissue diseases[5,6,7].

Given the signicant complications associated with wound 

dehiscence, this study was initiated to compare the effectiveness 

of different surgical techniques in preventing burst abdomen 

and incisional hernia[8,9,10]. The research aims to assess the 

risk of wound dehiscence and examine various contributing 

factors. By selecting this topic, the study seeks to contribute 

valuable insights to existing literature and help mitigate the 

risks of incisional hernia and burst abdomen in midline 

laparotomies performed at the NRI Institute of Medical 

Sciences in Chinakakani, Mangalagiri,  Andhra Pradesh.

This study aims to estimate the incidence of wound dehiscence
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 and incisional hernia in midline laparotomies using continuous 

versus interrupted suturing techniques, evaluate the outcomes of 

these two techniques in relation to burst abdomen and incisional 

hernia, and measure the risk of wound dehiscence, wound 

infections, and seroma formation associated with both suturing 

methods. 

MATERIALS AND METHODS

The study was designed as an interventional prospective study, 

focusing on the assessment and comparison of surgical 

techniques in real-time with an aim to identify effective strategies 

for improving patient outcomes.

The study was conducted over a period of two years, from 

November 2019 to October 2021, involving patients admitted to 

the general surgery and emergency departments at the NRI 

Institute of Medical Sciences, located in Chinakakani, 

Mangalagiri, Andhra Pradesh.

STUDY POPULATION

The study population consisted of 60 patients randomly selected 

from those undergoing elective and emergency midline 

laparotomy. These patients were divided into two groups of 30 

each, utilizing a non-probability sampling method to ensure each 

group was adequately represented for comparative analysis.

The study included patients who were 15 years of age or older, 

undergoing either elective or emergency midline laparotomy, and 

who consented to participate. Exclusion criteria were set to omit 

patients under 15 years, pregnant women, those with prior 

abdominal surgery, and anyone on medications or therapies that 

could potentially inuence the study outcomes. Structured 

questionnaire, adapted based on variables from prior research.

DATA ANALYSIS

Data for the study was entered into MS Excel 2016 and analyzed 

using SPSS Software version 20. The ndings were presented in 

various formats including tables, bar diagrams, and pie charts to 

illustrate the distributions and relationships clearly. Bivariate 

analysis was conducted using the chi-square test, with statistical 

signicance set at a p-value of less than 0.05. Outcome measures 

were quantied using odds ratios, accompanied by a 95% 

condence interval to assess the risk associated with each 

suturing technique. 

RESULTS

The majority of the patients, 51.7%, were aged between 41 and 60 

years, followed by those aged 26 to 40 years, who comprised 

26.7% of the study population. Patients in the 15 to 25-year age 

group made up 15%, and those older than 60 years accounted for 

6.7%.

Age Group Number % 

15 – 25 9 15.0 

26 – 40 16 26.7 

41 – 60 31 51.7 

> 60 4 6.7 

Total 60 100 

 

Table 1: Age group wise distribution



Table no.1 presents the distribution of individuals across different age groups as follows: the 15 – 25 years group comprises 9 

individuals, representing 15.0% of the total population; the 26 – 40 years group includes 16 individuals, making up 26.7% of the 

total; the 41 – 60 years group is the largest, with 31 individuals accounting for 51.7% of the total population; and the above 60 years 

group, being the smallest, consists of 4 individuals, constituting 6.7% of the total. In summary, the table covers a total of 60 

individuals, equating to 100% of the population surveyed, with the 41 – 60 years age group having the highest representation and 

the above 60 years group the lowest.
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Table no.2 illustrates the distribution of surgeries by type, showing that out of a total of 60 surgeries, 48 were emergency surgeries, 

accounting for 80.0% of the total, while 12 were elective surgeries, making up the remaining 20.0%. This indicates a signicantly 

higher prevalence of emergency surgeries compared to elective ones.

Table 2: Type of Surgery

Surgery No. % 

Emergency 48 80.0 

Elective 12 20.0 

Total 60 100.0 

 

Figure 2. the pie chart illustrating the distribution of emergency and elective surgeries. As shown, 80% of the surgeries were 

emergency, while 20% were elective.

Table 3: Wound Infection

Suturing  

Method 

Wound Infection  
Total  

Present  Absent  

No. % No. % No. % 

Continuous  10 33.3 20 66.7 30 100 

Interrupted  4 13.3 26 86.7 30 100 

Total 14 23.3 46 76.7 60 100 

Chi – square value = 3.35, p value = 0.067, Not Significant  

 

Figure 3: Wound Infection (%)

Figure 2: Type of Surgey



Table no.4 presents data on seroma formation associated with two suturing methods. Out of 30 cases using the continuous method, 

11 (36.7%) had seroma formation, while 19 (63.3%) did not. In contrast, for the interrupted method, 3 out of 30 cases (10.0%) 

developed seromas, and 27 (90.0%) did not. Overall, in the 60 cases, 14 (23.3%) experienced seroma formation, and 46 (76.7%) 

did not. The chi-square value is 5.96 with a p-value of 0.015, indicating a statistically signicant difference in seroma formation 

between the two suturing methods.
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Table no.3 presents data on wound infections associated with two different suturing methods. The table shows that out of 30 

wounds sutured using the continuous method, 10 (33.3%) developed infections, while 20 (66.7%) did not. In contrast, of the 30 

wounds sutured using the interrupted method, 4 (13.3%) developed infections, and 26 (86.7%) did not. Overall, for the 60 wounds, 

14 (23.3%) had infections, and 46 (76.7%) did not. The chi-square value is 3.35 with a p-value of 0.067, indicating that the 

difference in wound infection rates between the two suturing methods is not statistically signicant.

Figure 4: Showing Seroma formation

Figure 5. Graph no.5: Wound dehiscence (%)

Table 4: Seroma formation

Suturing 

Method 

Seroma formation 
Total 

Present Absent 

No. % No. % No. % 

Continuous 11 36.7 19 63.3 30 100 

Interrupted 3 10.0 27 90.0 30 100 

Total 14 23.0 46 76.7 60 100 

Chi – square value = 5.96, p value = 0.015,  Significant * 

 



Graph no.5 illustrates the percentage of wound dehiscence occurrences associated with continuous and interrupted suturing 

methods. The graph shows that wound dehiscence was present in 30% of cases using the continuous method, while it was 

signicantly lower at 6.7% for the interrupted method. Conversely, wound dehiscence was absent in 70% of continuous suturing 

cases and in 93.3% of interrupted suturing cases. This suggests a higher rate of wound dehiscence with the continuous method 

compared to the interrupted method.
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Table 3. Pain Levels (Visual Analog Scale, 0-10)

Figure 6. The pie chart representing the hypothetical distribution of hospital stay durations within the specied range of 6 to 36 

days. The chart provides a visual representation of the proportion of patients staying within different duration brackets.

DISCUSSION

In the present study, a total of 60 patients who had undergone 

midline laparotomies for various indications were randomized 

into two groups of 30 each to effectively compare continuous 

and interrupted suture closing techniques. All cases were closed 

with non-absorbable no. 1 prolene suture material, and the skin 

was closed directly after the rectus sheath without subcutaneous 

tissue closure. The majority of the patients were in the age group 

of 41 – 60 years (51.7%), followed by 26 – 40 years (26.7%). 

This is consistent with a study by Vardhini KV et al. (2018), 

which reported that the average age group was 45 – 60 years, 

with the highest incidence of burst abdomen occurring in the 51 

– 60 years age group. Similarly, G. Lakshmi et al. (2018) found 

that most patients were above 30 years old, with the highest 

incidence of wound dehiscence in the 50 – 60 years age group 

(24.2%). Ramneesh G et al. (2014) also noted a higher incidence 

of wound dehiscence in the 4th decade of life. Agrawal CS et al. 

(2014) reported a mean patient age of 36.09 years and a median 

of 32 years, further suggesting a higher incidence of wound deh-

Days of stay 

Average 19 days 

Range 6 – 36 days 

 

Table no.6 provides information on the duration of hospital stays for patients. The average length of stay is 19 days, with a range 

spanning from a minimum of 6 days to a maximum of 36 days. This indicates that while the typical hospital stay is about 19 days, 

there is considerable variability in the duration of stay among patients.

iscence in the 4th decade of life[11,12,13,14].

In the present study, most midline laparotomies were performed 

as emergency procedures (80%), with only a minor proportion 

being elective (20%). Similar ndings were reported by 

Vardhini KV et al. (2018) and Odiya S et al. (2017), indicating a 

higher use of emergency surgery for laparotomies. G. Lakshmi 

et al. (2018) also reported a higher risk of burst abdomen 

(72.72%) in patients undergoing emergency laparotomies. 

Kapoor KK et al. (2017) found that 87% of their patients had 

emergency surgeries. These results collectively indicate a 

higher risk associated with emergency surgeries for midline 

laparotomies[15,16,17].

The present study observed that post-operative wound infection 

rates were higher in the continuous closure technique group 

(33.3%) compared to the interrupted closure technique group 

(13.3%), although the difference was not statistically signicant 

(p>0.05). Similarly, a study by Pavlidis TE et al. (2001) reported 

a tenfold increase in wound dehiscence rates due to wound 

infection, with the most common organisms isolated being  
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S t a p h y l o c o c c u s  a u r e u s ,  E s c h e r i c h i a  c o l i ,  a n d 

Pseudomonas[18].

The study found a higher incidence of seroma formation in the 

continuous closure technique group (36.7%) compared to the 

interrupted closure technique group (10%), with this difference 

being statistically signicant (p<0.05). Wound gaping was also 

signicantly more associated with the continuous closure 

technique (28.1%) (p<0.05). Additionally, there were increased 

rates of wound dehiscence in patients sutured using the 

continuous closure technique (30%) with a signicant 

difference (p<0.05). The risk of wound dehiscence was 1.9 

times higher with the continuous closure technique compared 

to the interrupted closure technique [RR – 1.9; 95% CI 1.24 – 

2.92, p value = 0.003* (p<0.05)].

A study by Bansiwal RK et al. (2019) among 300 patients who 

underwent emergency midline laparotomy reported a wound 

dehiscence rate of 20.1% in the continuous suture group, 

compared to only 5.4% in the interrupted group. Several studies 

in India have similarly indicated that the risk of wound 

dehiscence is signicantly lower with the interrupted closure 

technique compared to the continuous closure technique. In 

contrast, several Western studies have reported no signicant 

difference in burst abdomen rates between the two techniques, 

with some even nding lower rates with the continuous closure 

technique. The increased incidence of wound dehiscence in 

Indian patients may be due to poor clinical proles at the time of 

presentation during emergency laparotomies, resulting in a 

necrotic linea alba that is prone to cutting out with coughing or 

sneezing[19,20].

In the present study, the follow-up period ranged from a 

minimum of 7 months to a maximum of 14 months, during 

which no cases of incisional hernia were observed among the 

participants. In contrast, a one-year follow-up study by Hegazy 

et al. (2020) identied factors associated with the incidence of 

incisional hernia in midline laparotomies, revealing that a 

history of previous laparotomy signicantly contributed to 

higher rates of incisional hernia, with an incidence of 29% in 

such patients[21].

Signicant rates of wound dehiscence and subsequent 

development of incisional hernia have been observed in 

patients with diabetes, particularly those with uncontrolled 

diabetes, in numerous studies. Mahey et al. (2016) reported 

diabetes mellitus as the most common comorbid condition 

(42%) associated with incisional hernia in their prospective 

study on risk factors for wound dehiscence. Similarly, Jaiswal 

et al. (2018) found higher incidences of wound dehiscence and 

incisional hernia among diabetic patients (29%). Kotwal et al. 

(2018) also reported a higher incidence of incisional hernia in 

diabetic patients in their study on predicting factors of burst 

abdomen. The possible mechanisms include diabetes causing 

low wound oxygenation due to poor perfusion and ischemia, 

which leads to prolonged inammation and increased incidence 

of incisional hernia. Additionally, high levels of matrix 

metalloproteases in diabetic patients can result in tissue 

destruction, further contributing to the increased incidence of 

incisional hernia[22,23,24].

CONCLUSION

Wound dehiscence, or burst abdomen, is a signicant cause of 

postoperative morbidity in patients undergoing midline 

laparotomy, particularly in emergency surgical procedures. A 

higher incidence of wound dehiscence was observed in the 4th 

decade of life, with males at higher risk due to a greater 

incidence of laparotomies linked to risk factors such as peptic 

ulceration and intestinal obstruction. Most midline 

laparotomies across studies were performed on an emergency 

basis. A highly signicant association was found between 

wound dehiscence and the continuous closure technique 

compared to the interrupted suturing technique. Continuous 

closure was also signicantly associated with wound 

complications such as infection, seroma formation, and wound 

gaping, indicating the superior effectiveness of the interrupted 

suturing technique in reducing wound dehiscence. However, 

this difference was not consistent with the incidence of 

incisional hernia, which was not inuenced by the type of 

suturing method. Burst abdomen typically presented between 6 

to 10 days postoperatively, a nding consistent across most 

studies. The study concludes that the interrupted suturing 

technique is associated with lower rates of wound dehiscence 

and related complications such as wound infection, seroma 

formation, and wound gaping.

Conict of interest: There is no any conict of interest among 

the authors.
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