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A Comparative Study Between Traditional Wound Closure and Subcutaneous Negative Pressure Drain Closure For Midline Incision in Emergency Laparotomy to Prevent Surgical Site Infection.

Abstract
Background: Surgical site infection is the most common postoperative complication after emergency laparotomy which associated with prolonged hospital stay, increased cost of treatment etc. Even after sensitivity based antibiotic use and judicious irrigation of wound with saline, it remains a major concern.
Materials and Methods: This Quasi Experimental study was conducted among 104 patients from January 2022 to June 2023. The patients were divided equally into two groups: Group-I (closure over subcutaneous negative pressure drain) and Group-II (traditional wound closure). Finally, wound complications and hospital stay were recorded. The test statistics to be used are descriptive statistics, Chi-square (2) and student’s t-Test. P-value 0.05 considered as a statistically significant.
Results: The demographics parameters indicated no significant differences in age and gender distribution. Surgical site Infection showed significant reduction in Group-I than Group-II (9.6% vs 32.7%, p=0.004). Similarly, the incidence of wound dehiscence was also lower in Group-I than Group-II (1.9% vs 11.5%, p=0.050) which was statistically significant. Burst abdomen and seroma also lower in Group-I (p=0.153). Furthermore, duration of hospital stays and readmission for SSI was significantly shorter in Group-I compaired to Group-II (5.44±1.88 days vs 7.62 ± 3.95 days, p=0.001 and 1.9% vs 13.5%, p=0.027). 
Conclusion: The utilization of subcutaneous negative pressure drain closure showed   statistically significant advantages over traditional wound closure in terms of preventing surgical site infection, wound dehiscence, length of hospital stays and readmission rate for surgical site related complications. The incidence of burst abdomen was also fewer among negative pressure drain group but not statistically significant Therefore, subcutaneous negative pressure drain closure had potential benefit in reducing surgical site related complications following emergency laparotomy with peritonitis.
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Introduction:
Surgical or operative site infection(SSI) is also one of the most common operative complication, occurring in about 5% of all patients who underwent surgery and the ratio is more up to 30-40 % but this depends on level of contamination (Goyal and Kanojiya, 2019). After colorectal surgery surgical site infection rate reaching up to 20%-30% in some studies (Abadia et al., 2020). Following pancreatoduodenectomy SSIs have been reported to vary from 7 to 32% (Barreto et al., 2015). It was found to be second only to urinary tract infection as the commonest hospital acquired infection and the most commonly encountered form of nosocomial infection in surgical patients (Gupta and Kumar, 2017). It is associated with greater morbidity, significant mortality, increased health care cost as well as doubling of hospital length of stay (Abadia et al., 2020). It also leads to discomfort, pain, delayed wound healing, an increased risk of incisional hernia and reduce patient quality of life (Sumi et al., 2014; Hylding et al., 2019). For hospital, clinicians and policy makers readmission is now a major issue, as it is unclear whether early and postsurgical readmission have similar underlying reasons (Merkow et al., 2015).
Body mass index, diabetes mellitus, malnutrition, malignancy, smoking, operative time, contaminated surgeries and the emergence or antimicrobial resistant pathogens all have been identified as risk factors causing SSI (Dugad et al., 2021). It is a challenge to the surgeon to close abdominal wall in presence of sepsis. It may be expected if wound is closed in the setting of gross abdominal contamination and lavage of the wound at the end of surgery does not reliably prevents this complication (Kagita et al., 2019). Following emergency surgery wound complications can be divided into early and late complication. Early complications include hematoma, seroma formation with wound infection, burst abdomen and wound dehiscence. Late complications include chronic wound pain, suture sinus and incisional hernia (Pandey et al., 2020). Burst abdomen following wound dehiscence in SSI is a major concern for surgeons as it can cause compromise of respiratory function if reclosure is done, whereas nosocomial infection can occur if the wound is left open (Thrishuli and Kumar, 2018). 
Since 1996 the use of negative pressure wound therapy has greatly increased (Zaidi and El-Masry, 2016). Negative suction in the subcutaneous space with or without antibiotic solution has been shown to reduce the incidence of infection by continuous evacuation of infected contents (Mathews et al., 2019). However, higher subcutaneous fat thickness increases the risk of ischemic insult. Surgical incision disrupts vascular and lymphatic channels with associated accumulation of serosanguinous material, lymph and fatty debris in wound. Removal of this collection improves vascularity and enhances the host defence mechanism (Tochika et al., 2011). It encourages tissue apposition, reducing the dead space, evacuation of collected hematoma/seroma, stimulate granulation tissue formation as well as provide a moist environment, reducing oedema, decreasing bacterial colonization and epithelization leading to improved healing capacity and decreased wound complication (Curan et al., 2018; Pandey et al., 2020). Timing of removal of drain tube varied widely, as it depended on each surgeon. Early removal is ideal in elective surgery but the optimal removal time in patients with dirty wounds has not been studied (Sumi et al., 2014). Improving outcomes for patients undergoing surgical procedures by reducing rates of surgical sites complications could have a significant impact on patient lives and also societal and healthcare cost (Strugala and Martin, 2017). This study is to compare closure of wound over the subcutaneous negative pressure drain and traditional closure of skin and subcutaneous tissue in emergency laparotomy with peritonitis to find out the best method of managing wound.

Materials and methods:
This quasi experimental study was conducted in the Department of Surgery, Mymensingh Medical College Hospital, Bangladesh from January, 2022 to June, 2023. Clinically diagnosed cases of generalised peritonitis requiring emergency laparotomy who were admitted in surgery department of MMCH during the study period were included in the study. The patients were divided into two groups:
Group-I:  Wound closure with subcutaneous negative pressure drain
 Group-II: Traditional wound closure
Patient’s socio-demographic characteristics including age and sex, nature of collection in drain, surgical site related complication, requirement of readmission and duration of hospital stay were analysed between two groups.
Patients were operated under general anaesthesia .Definitive surgical procedure as well as thorough toileting using normal saline were performed for each cases and abdominal drain was placed as per requirement. After closing of rectus or linea alba wound was irrigated with normal saline as well as gloves, mops were changed. In Group-I cases, 12 Fr drain tube was given and was fixed in position using 2-0 Mersilk suture material and then negative pressure was created by using 50cc syringe as well as pulling piston up to 50cc mark on syringe (pressure -0.888 atm). Collection was emptied every 12 hours interval. In both Group, Proline 2.0 was used for closing skin. Patients were compared mainly in terms of incidence of surgical site infection(SSI) with drain placement and without drain placement. Postoperative wound care was performed according to the findings of clinical examinations and the principles and the standard of the department. Intravenous antibiotic support was given up to 3rd post-operative day(POD).Then oral antibiotic started The wound was checked on 3rd POD Negative suction was removed after 48 hours or when collection was nil or <5ml/24 hours. 
All data were checked and edited after collection. Later, the data was put into the computer and analyzed with the help of trial version of software program SPSS 26.0 (Statistical Package for Social Sciences) for windows and MS Excel work sheet Data were presented by tables, diagrams and graphs based on data nature. The test statistics to be used are descriptive statistics for age and gender, Chi-square (2) for surgical site related complications, readmission for SSI and student’s t-Test for postoperative hospital stay. P-value 0.05 taken as statistically significant.
Results: 
A total number of 104 patients were included in the current study. Among these cases, 52 were included in the Group-I undergoing closure over a subcutaneous negative pressure drain, while the remaining 52 cases were assigned to the traditional wound closure (Group-II). The mean age in Group-I was 37.44±14.11 years, whereas in Group-II, it was 43.10±14.78 years. Most of the patients were male with male female ratio 3.5:1.
Table-I: Distribution of age between Group-I and Group-II (n=104) 
	Age Group (years)
	Group-I
n (%)
	
	Group-II
n (%)

	13-20
	9(17.3)
	
	7(13.5)

	21-30
	6(11.5)
	
	5(9.6)

	31- 40
	15(28.8)
	
	14(26.9)

	41-50
	12(23.1)
	
	4(7.7)

	50-60
	10(19.2)
	
	22(42.3)

	Total 
	52(100.0)
	
	52(100.0)

	Mean±SD
	37.44±14.11
	
	43.10±14.78



Table-2: Indications of surgery in both groups (n=104)
	Indication
	Group-I(n=52)
	Group-II(n=52)

	Duodenal perforation
	21(40.38%)
	25(48.07%)

	Ileal perforation
	10(19.23%)
	6(11.52%)

	Jejunal perforation
	2(3.84%)
	3(5.7%)

	Small gut obstruction
	13(25%)
	8(15.38%)

	Large gut obstruction
	3(5.7%)
	4(7.69%)

	Traumatic solid organ injury
	3(5.7%)
	6(11.53%)




Duodenal (DU) perforation was the main indication of surgery in both groups (40.38% vs 48.07%).Most of the DU perforation was mainly from peptic ulcer disease. Small gut obstruction was the second most common indication of emergency laparotomy(25% vs 15.38%).
9.6% of patients in Group-I experiencing SSI compared to 32.7% in Group-II (p=0.004). Similarly, the occurrence of wound dehiscence was 1.9% in Group-I versus 11.5% in Group-II (p=0.050) which was also statistically significant. Burst abdomen and seroma also showed trends toward lower occurrences in Group-I compared to Group-II, although these differences were not statistically significant (p=0.153).
Table-3 :Distribution of patients by surgical site related complications between Group-I and Group-II (n=104) 
	Surgical site related complication
	Group-I
n (%)
	Group-II
n (%)
	p-value

	Surgical site infection 
	5(9.6)
	17(32.7)
	0.004

	Wound dehiscence 
	1(1.9)
	6(11.5)
	0.050

	Burst abdomen 
	0(0.0)
	2(3.8)
	0.153

	Seroma
	0(0.0)
	2(3.8)
	0.153




In Group-I, the mean hospital stay was 5.44±1.88 days, while in Group-II, it was 7.62±3.95 days which was statistically significant (p=0.001). In Group-I, 1.9% of patients were readmitted for surgical site infection, whereas in Group-II, 13.5% were readmitted for the same reason (p=0.027). This difference was also statistically significant.
Table-4:Comparison of postoperative hospital stay (In days) between Group- I and Group-II (n=104) 
	Variable
	Group- I
(mean±SD)
	Group- II
(mean±SD)
	p-value

	Hospital stay (in days)
	5.44±1.88
	7.62±3.95
	0.001



Table-5: Distribution of patients by readmission for surgical site related complications between Group-I and Group-II (n=104) 
	Variable
	Group-I
n (%)
	Group-II
n (%)
	p-value

	Readmission for surgical site related complications
	1(1.9)
	7(13.5)
	0.027





Discussion:
Surgical site infection is common complications in all types of surgical interventions where traditional wound closing technique with non-absorbable suture material used. It leads to regular dressing of wound, revision operation and increased costs. Various measures practiced to reduce SSIs, negative pressure wound therapy is one modality. Despite having some complications like foreign body reaction, blockage, drain failure etc. subcutaneous negative pressure drain reduces the incidence of infection by continuous evacuation of infected content. So, it improves healing capacity of wound and quality of patient life.
In present study, mean age in Group-I was 37.44±14.11 years, while in Group-II, it was 43.10±14.78 years. These results indicate that both closure methods are applicable across a wide range of ages without a significant difference in their effectiveness. The study evaluated the surgical site related complications in Group-I (Closure over subcutaneous negative pressure drain) and Group-II (Traditional wound closure). The data indicates a statistically significant difference in the occurrence of surgical site infection between the two Groups, with 9.6% of patients in Group-I experiencing it compared to 32.7% in Group-II (p=0.004). Similarly, the occurrence of wound dehiscence was 1.9% in Group-I versus 11.5% in Group-II (p= 0.050) which was also statistically significant. Burst abdomen and seroma also showed trends toward lower occurrences in Group-I compared to Group-II, although these differences were not statistically significant (p=0.153). In agreement with this study Pandey et al. (2020) reported SSI was found to be significantly more among non-drain Group (32.0%) compared to drain Group (8.0%). In accordance with the study by Gupta and Kumar (2017) reported 50% and 24% patients developed 
surgical site infection in non-drain and drain Group respectively, A randomized trial by Javed et al. (2019) also highlighted the efficacy of negative pressure wound therapy in reducing the risk of surgical site infections. Similarly, the systematic review conducted by Sahebally et al. (2018) reaffirmed the advantages of negative pressure wound therapy in minimizing surgical site infections and associated complications.
Current study showed the postoperative hospital stay was significantly shorter in Group-I 5.44±1.88 days compared to Group-II 7.62±3.95 days (p=0.001), indicating that subcutaneous negative pressure drain closure may contribute to earlier patient discharge. These findings align with Thrishuli and Kumar (2018), who reported shorter hospital stays with negative pressure wound therapy (7.92days vs 14.4days, p<0.0001). The occurrence of readmission for surgical site related complication was significantly lower in Group-I (1.9%) compared to Group-II (13.5%), demonstrating the potential benefits of subcutaneous negative pressure drain closure in reducing early postoperative infections. The study had some limitations. It was a single centre study with a small number of patients. Further large scale multicenter study with randomization is required to obtain a better result.
Conclusion:
[bookmark: _GoBack] The utilization of subcutaneous negative pressure drain closure showed statistically significant advantages over traditional wound closure in terms of preventing surgical site infections, wound dehiscence, length of hospital stays and readmission rate for surgical site related complications. The incidence of burst abdomen was also fewer among negative pressure drain group but not statistically significant Therefore, subcutaneous negative pressure drain closure had potential benefit in reducing surgical site related complications following emergency laparotomy with peritonitis.
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