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ABSTRACT
Background: The midline incision is the most common incision for abdominal access during emergency surgery. The current study is aimed to identify the best suture material for closing the abdominal wall following surgery between polydioxanone and polypropylene based on the length of hospital stay following surgery and the occurrence of incisional hernia.
Methodology: This quasi-experimental study was conducted in the Department of Surgery of Faridpur Medical College and Hospital (FMCH), Faridpur, Bangladesh over a period of 24 months starting from January 2024 to December 2025. The patients were categorized into two groups: Group-A: Midline wound closed by polypropylene (Prolene) and Group-B: Midline wound closed by polydioxanone (PDS). A p-value <0.05 was considered statistically significant.
Results: A total of 200 patients were after fulfilling the inclusion and exclusion criteria. There were 100 patients in each group. Perforation of gas containing hollow viscus (PGCHV) was the major cause of emergency admission who underwent laparotomy during the study period in both groups (32.5% vs. 30.0%). In-hospital mortality occurred in 14 patients (7.0% overall), with 10 deaths (5.0%) in the Prolene group and 4 deaths (2.0%) in the PDS group (p=0.113). There was statistically significant difference between two groups in terms of SSI which was more in Prolene group (35.5% vs.20.00%; RR-1.45; 95%CI:1.23-1.56); p=0.02). Besides, rate of incisional hernia was more in group-A (7%vs 1%) within 6 months which was statistically significant (RR: 2.18;95% CI:1.96-2.32,p=0.003). However, no significant difference was found in terms of re-operation rate and burst abdomen between two groups (p>0.05)
Conclusion:
The study has showed use of short bite polydioxanone suture has significantly reduced   these complications in comparison to polypropylene. Further large scale randomized trial should be advocated to provide a better result to the patients.
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INTRODUCTION:
The midline incision is the most common incision for abdominal access during emergency surgery .1With the exception of the posterior layer, which is lacking below the umbilicus, all of the abdominal muscles make up the rectus sheath that covers them. There has long been debate among surgeons over the choice of suture material and abdominal wall closure procedure.2 The perfect closure should be simple, non-infectious, tension-free, and provide the abdominal wall with adequate strength. Early and late wound-related consequences, such as wound dehiscence, infections, and others, might be linked to the efficacy of a certain suture material used for closure. These complications often place a significant financial strain on health care systems.  Ten percent of individuals who have significant midline laparotomy have a high chance of acquiring a ventral hernia following surgery.3 Many studies demonstrated that smaller sutures are superior to large stitches because they result in fewer problems.3
Reducing the risk of abdominal incisional hernias also heavily depends on the closure technique and suture material selection. Techniques for closing midline abdominal wounds are essential for avoiding abdominal wound rupture. Although they might be time-consuming, interrupted sutures provide a better distribution of tension and enable partial removal in the event of infection.4 Although continuous sutures are quicker to apply and more uniformly transmit strain, if one component fails, the wound may completely dehisce. Mass closure decreases dead space and adds strength by combining all layers—aside from the skin—into a single layer. Although it provides a perfect approximation, layered closure—which closes each tissue layer independently—may raise the likelihood of seroma development. The qualities of the patient, the state of the wound, and the surgeon's preference all influence the procedure selection.5
Although absorbable sutures offer less difficulties and post-operative discomfort, permanent suture materials have a higher tensile strength. Continuous mass wound closure is superior to interrupted or multilayer closure because it has fewer problems and wound dehiscence. Poor technique, knot failure, or premature suture material deterioration are the main causes of wound dehiscence. The suture's weakest point is the knot, which is inversely proportional to the suture material's memory. The best suture material is one that is inert, has a long tensile strength, and has a low infection risk. The pressure that the abdominal wall applies has a direct impact on the type of suture that is employed, which in turn affects the patient's outcome and problems. Long-term absorbable sutures are seen to be just as safe to use as non-absorbable ones.6
Absorbable (Polydioxanone) and non-absorbable (Polypropylene) sutures are frequently employed to close midline wound incisions. Due to the many sutures used today, post-operative discomfort, wound infection, incisional hernias, scar development, and abdominal rupture are among the complications associated with wound closure.7 They are the leading causes of death for patients undergoing surgery both in our settings and throughout the world. The formation of an incisional hernia is the most frequent side effect after abdominal surgery, occurring in 3–13% of individuals after laparotomy.8
Bangladesh, being a low-income nation, has a high rate of postoperative wound complications and abdominal problems. Due to the high volume of midline incisional laparotomies performed in our tertiary healthcare facilities, effective preventative therapy strategies are urgently needed to reduce the formation of incisional hernias after surgery. We designed the current study to identify the best suture material for closing the abdominal wall following surgery between polydioxanone and polypropylene based on the length of hospital stay following surgery and the occurrence of an incisional hernia.
















Methodology
This quasi-experimental study was conducted in the Department of Surgery of Faridpur Medical College and Hospital (FMCH), Faridpur, Bangladesh over a period of 24 months starting from January 2024 to December 2025. All the patients who presented in the Surgery department during the study period and underwent emergency laparotomy were included in the current research. A purposive sampling method was used. An ethical clearance was taken from Ethical Clearance Committee of FMCH to conduct the study. An informed written consent was obtained from all the participants regarding the study procedure.
Inclusion criteria:
· Aged 18 years 
· Patients who underwent emergency midline abdominal surgery during the study period 
Exclusion criteria:
· Patients undergoing elective procedures
· History of multiple prior abdominal surgeries
· Unwilling or unable to provide informed consent were excluded
The patients were categorized into two groups.
Group-A: Midline wound closed by polypropylene (Prolene)
Group-B: Midline wound closed by polydioxanone (PDS)
Suture technique:
A continues all layer or mass closure technique with a suture/wound length ratio of 4:1, was used in all patients. In case of traditional proline suture the first bite was taken 1 centimeter (cm) from cut edge and subsequent bites were taken 1 cm apart from each other with a gap of 1cm (rule of 1). But in case of PDS suture, short bites (0.5cm) were taken from cut edge of the wound. Bites were also 0.5 cm apart from each other. The wound was thoroughly washed with normal saline before closure. The skin was closed with non-absorbable sutures or skin stapler. Subsequently skin was disinfected with polyvidone iodine in alcohol. Finally a sterile bandage was applied to the wound. Both in Prolene and PDS group a 1-0 round body needle with a suture length of 75 centimeter was used. 








Data were collected by a preformed structured questiennierre. Patient demographics and baseline characteristics included age,gender, body mass index, nutritional status, comorbidities and American Society of Anesthesiologists (ASA) scores were documented. 
Intraoperative variables included indication of surgery, duration of surgery, and requirement of blood transfusion.Postoperative variables included surgical site infection (SSI), wound dehiscence and burst abdomen. Data regarding hospital stay, need for intensive care and mortality were also compared between two groups. Patients were followed up for 12 months to identify any occurrence of incisional hernia which was the primary outcome of the current study.

Data were analyzed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). Continuous variables were summarized as mean and standard deviation. Categorical variables were presented as frequencies and percentages. Comparisons between groups were made using the Chi-square test or Fisher’s exact test for categorical variables and Student’s t-test or Mann–Whitney U test for continuous variables. Multivariate logistic regression was performed to identify independent predictors of burst abdomen, adjusting for potential confounders such as ASA score, wound contamination class, diabetes, and nutritional status. A p-value <0.05 was considered statistically significant.















Results
A total of 200 patients were after fulfilling the inclusion and exclusion criteria by purposive sampling method. There were 100 patients in each group. Mean age of group-A and group-B were 41.29 ±11.46 years and 42.68 ±8.14 respectively. 80% patients were males with a male female ratio of 1:4. Diabetes mellitus was the major comorbidity present within the study population (40.0%).Most of the patients belonged to ASA-III category (n=130). There were no statistically significant difference in the demographic variables between two groups. (p>0.05) (Table-1).
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	Total (n=200)
	Group-A (n=100)
	Group-B (n=100)
	p-value

	Age (years, mean ± SD)
	42.04 ±12.8
	41.29 ±11.46
	42.68 ±8.14
	0.423

	Gender

	     Male
	160(80.00%)
	75(37.5%)
	85(42.5%)
	0.216

	     Female
	40(20.00%)
	22(11.00%)
	18(9.00%)
	

	BMI (kg/m², mean ± SD)
	22.54 ±2.14
	21.62 ±5.32
	22.27 ±7.21
	0.092

	Nutritional Status

	     Underweight
	85(42.5%)
	41(20.5%)
	44(22.0%)
	0.151

	     Normal
	90(45%)
	44(22.00%)
	46(23.00%)
	

	     Overweight/Obese
	25(12.5%)
	12(6.00%)
	13(7.5%)
	

	Socioeconomic status 

	     Low
	120(60.00%)
	61(30.5%)
	59(29.5%)
	0.317

	     Middle
	65(32.5%)
	30(15.00%)
	35(17.5%)
	

	     High
	15(7.5%)
	8(4.00%)
	7(3.5%)
	

	Residential status 

	     Rural 
	150(75%)
	80(40.00%)
	70(35.00%)
	0.634

	     Urban
	50(25.00%)
	20(10.00%)
	30(15.00%)
	

	Diabetes mellitus
	80(40.00%)
	40(20.00%)
	40(20.00%)
	0.365

	Hypertension
	65(32.5%)
	32(16.00%)
	33(16.5%)
	0.128

	Smoking 

	     Yes
	155(77.5%)
	70(35.00%)
	85(42.5%)
	0.082

	     No
	45((22.5%)
	21(10.5%)
	24(12.0%)
	

	ASA score (I–V)

	     I-II
	51(25.5%)
	25(12.5%)
	26(13.0%)
	0.141

	     III
	130(65.00%)
	60(30.00%)
	70(35.0%)
	

	     IV-V
	19(9.5%)
	12(6.0%)
	7(3.5%)
	


Table 1: Baseline Demographic and Clinical Characteristics of Patients 



Perforation of gas containing hollow viscus (PGCHV) was the major cause of emergency admission who underwent laparotomy during the study period in both groups (32.5% vs. 30.0%). Acute intestinal obstruction(7.5% vs 11%) was the second most common cause for laparotomy followed by mesenteric ischemia (5% vs 3%) and traumatic abdominal injury (4.0% vs.2.0%) respectively (Table-2).
	Indications
	Group-A
	Group-B

	Perforation of gas containing hollow viscus(PGCHV)
	65(32.5%)
	60(30.0%)

	Acute intestinal obstruction
	15(7.5%)
	22(11.00%)

	Mesenteric ischemia
	10(5.0%)
	6(3.0%)

	Traumatic abdominal injury
	8(4.0%)
	4(2.0%)

	Others 
	2(1.0%)
	8(4.0%)


Table-2 indications of laparotomy of study population
Mean duration of surgery was 115±12.8 mins. Blood transfusion requirement in group-A and group-B were 1.3±1.1units and 1.9±0.4 units respectively. Besides most of the wounds were contaminated in both groups (33.5% vs 28%). A total number of 60 patients presented with dirty/pus filled wound where 18.5% patients belonged to PDS group while only 11.5% patients were in prolene group (Table-3).









	Variables
	Total (n=200)
	Group-A
(n=100)
	Group-B (n=100)

	Mean duration of surgery
	115±12.8 mins
	112±3.2 mins
	106±21.6mins

	Blood transfusion requirement
(mean ±SD)
	1.8±0.8 units
	1.3±1.1units
	1.9±0.4 units

	Type of contamination
	
	
	

	 Clean
	2(1.0%)
	2(1.0%)
	0(0.00%)

	 Clean-contaminated
	15(7.5%)
	11(5.5%)
	4(2.0%)

	 Contaminated
	123(61.5%)
	67(33.55)
	56(28.0%)

	 Dirty/infected
	60(30.0%)
	23(11.5%)
	37((18.5%)


Table 3 operative variables of the patients
In-hospital mortality occurred in 14 patients (7.0% overall), with 10 deaths (5.0%) in the prolene group and 4 deaths (2.0%) in the PDS group (p=0.113). There was statistically significant difference between two groups in terms of SSI which was more in prolene group (35.5% vs.20.00%; RR-1.45; 95%CI:1.23-1.56); p=0.02). Besides, rate of incisional hernia was more in group-A (7%vs 1%) within 6 months which was statistically significant (RR: 2.18;95% CI:1.96-2.32,p=0.003). However, no significant difference was found in terms of re-operation rate and burst abdomen between two groups (p>0.05) (Table-4).








	
	

	Variables
	Total (n=200)
	Group-A 
(n=100)
	Group-B 
(n=100)
	Relative risk
(95% CI)
	p-value

	Surgical site infection (SSI), n (%)
	115(57.5%)
	71(35.5%
	40(20.00%)
	1.45(1.23-1.56)
	0.02

	In-hospital mortality, n (%)
	14(7.0%)
	10(5.00%)
	4(2.0%)
	0.21(0.16-0.45)
	0.113

	Reoperation, n (%)
	11(5.5%)
	5(2.5%)
	6(3.00%)
	1.6(1.21-1.85)
	0.21

	Burst abdomen 
	24(12.0%)
	18(9.00%)
	6(3.00%)
	0.87(0.67-1.2)
	0.014

	Incisional hernia
	16(8.0%)
	14(7.00%)
	2(1.00%)
	2.18(1.96-2.32)
	0.003



Table-4 post-operative outcomes of two groups













Discussion:
Emergency midline laparotomy is the most commonly performed operation in day to day surgical practice. Either delayed absorbable (polydioxanone) or non-absorbable (polypropylene) sutures are frequently used to close midline wound incisions. Among the complications associated with midline wound closure techniques incisional hernia, post-operative pain, wound infection, and burst abdomen are noteworthy. The formation of an incisional hernia is the most frequent side effect after abdominal surgery, occurring in 3–13% of individuals after laparotomy.9 The material utilized for wound closure significantly influences post-surgical outcomes in emergency settings, including burst abdomen and incisional hernia.10 This quasi experimental study was conducted in the Department of Surgery of FMCH to compare postoperative outcomes, including surgical site infection (SSI), burst abdomen, and occurrence of incisional hernia, between traditional prolene and short bite PDS closure techniques in emergency midline laparotomy.
The mean age of the study population was 42.04 ±12.8 with a male to female ratio of 1:4. Besides most of the patients had diabetes mellitus and ASA grade-III. These findings coincide with the results of Fortelny et al.11
PGCHV was the main cause of emergency in the correct study (n=125) followed aby intestinal obstruction and mesenteric ischemia. However in the western world traumatic laparotomy is more common than non-traumatic laparotomy according to National Emergency Laparotomy Audit (NELA), Australian and New Zealand Emergency Laparotomy Audit—Quality Improvement (ANZELA-QI) study.12,13 This diversity in developing country is mainly due to poor food hygiene and indiscriminate use of pain killers leading to peptic ulcer perforation.
The most frequent long-term problem following a midline incision is an incisional hernia, whereas the most dreaded short-term risk is a burst abdomen. Depending on the patient's risk factors, the type of incision made to open the abdominal cavity, the surgical setting (elective or emergency), and the suture technique used to close the abdominal wall, the incidence of incisional hernia development is estimated to be 30% two years and up to 60% five years following surgery.14 The current study demonstrated short bite polydioxanone suture technique had less incidence of burst abdomen and incisional hernia which was statistically significant (p<0.05). The MATCH Review was the first meta-analysis to examine the use of short vs long sutures for closing the abdominal wall.15 The incisional hernia rate was considerably lower in the short-bite group with PDS than in the long-bite group, according to a subgroup analysis of two randomized controlled trials. In order to reduce the frequency of incisional hernias, the authors came to the conclusion that the continuous short-bite approach should be used to apply a long-term, absorbable monofilament suture.16
The safety and efficacy of the polydioxanone suture material for midline and transverse abdominal wall closures, even in high-risk patients (obese and diabetic patients), with regard to short-term complications like burst abdomen and wound infections, were demonstrated by a second multicentric, international, prospective trial (MULTIMAC) conducted in clinically routine settings.17
Surgical site infections (SSIs) are among the most prevalent complications related to emergency laparotomy.18 Non absorbable sutures have a higher tendency to infect the wound than absorbable sutures because of prolong wound irritation. Research indicates that, when used in abdominal midline closures, non-absorbable monofilament polypropylene (Prolene) may be linked to increased incidence of surgical site infection and chronic wound discomfort in contrast to slow-absorbing sutures like polydioxanone (PDS).19 Prolene may result in more suture-related issues, such as stitch sinuses, while having exceptional long-term tensile strength.20 The present study also proved the superiority of PDS over Prolene in closure of laparotomy wound (p=0.02).
The current study had some limitations. It was a single center study with a small number of patients. Besides, study populations were randomly allocated in two groups. Homogeneity between two groups was not established too. 






Conclusion:
Every surgeon deals with emergency laparotomy in a frequent basis worldwide in their surgical practice. SSI, burst abdomen and incisional hernia are the most commonly encountered post-surgical complications dealt by surgeons after emergency surgery. The study has showed use of short bite polydioxanone suture has significantly reduced   these complications in comparison to polypropylene. Further large scale randomized trial should be advocated to provide a better result to the patients.
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