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A B S T R A C T  

Objective: To determine the incidence of wound infections in patients 
undergoing laparotomy closure using the internal tension sutures technique.  
Methodology: This descriptive case series study was conducted at surgery 
department, JPMC, Karachi. Patients aged 18-50 years, undergoing laparotomy 
due to any one of perforated viscus, intestinal obstruction, stab wound to 
abdomen and other intra- abdominal malignancies of either gender were 
included. Patients underwent laparotomy under general anesthesia, with 
midline incisions, abdominal irrigation, and drain placement. Closure followed 
Jenkins' rule using continuous mass closure with Vicryl 1/0 and internal tension 
sutures. Skin was closed with staples or Prolene 2/0, and postoperative care 
included antibiotics, nutrition, and analgesics. Patients were followed weekly in 
OPD, and wound infections were assessed on the 15th postoperative day. Data 
was recorded by especially designed proforma. 
Results: A total of 141 patients undergoing laparotomy were included in this study. 
Mean age, duration of surgery and weight in our study was 41.90±8.82 years, 
105.11±12.25 minutes and 71.9±9.87 years. 69 (48.9%) were male and 72 (51.1%) 
were female. Out of 141 patients, 07 (5%) and 134 (95%) had and did not have 141 
infection. Furthermore the stratification revealed no significant relationship of 
wound infection with age of the patients, gender, and the BMI, (p->0.05). 
Conclusion: Study revealed that internal tension sutures technique reduce the 
incidence of wound dehiscence in abdominal surgery patients, it may cause 
postoperative pain and wound infection as evident from the results of our study 
and therefore should be cautiously applied in patients with a high risk. 
Keywords: Laparotomy, internal tension sutures technique and wound 
infection. 
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Introduction 

Laparotomy, a surgical procedure involving an incision 

into the abdominal cavity to manage serious abdominal 

conditions and save lives,1 is one of the most frequently 

performed procedures in surgical departments. Midline 

incisions are the preferred choice for laparotomy due to 

their ease of access, faster execution, minimal bleeding, 

and the absence of muscle disruption, allowing for 

efficient mass closure.2 However, postoperative wound 

complications remain a major concern for general 

surgeons, including surgical site infection (SSI), wound 

dehiscence, persistent discharge, and incisional hernia as 

a long-term complication. Among these, SSIs are 

particularly significant in emergency surgeries, ranking 

as the second most common nosocomial infection and 

accounting for approximately 17% of all healthcare-

associated infections in hospitalized patients.2 It leads to 

multiple serious complications, resulting in increased 

healthcare costs due to prolonged hospital stays and 

additional surgical interventions.3 The prevalence of 
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wound infections following midline laparotomy closure 

remains a significant concern in surgical practice, 

necessitating advancements in suture techniques to 

optimize healing and reduce complications. The optimal 

technique for abdominal wall closure following 

emergency midline laparotomy remains a subject of 

debate, primarily due to the lack of conclusive evidence 

supporting a universally superior approach.4 Although the 

novel internal tension suture technique has emerged as a 

potential alternative to conventional methods, to provide 

enhanced wound stability while minimizing infection 

rates.5 Several aspects of closure, including barbed 

delayed absorbable sutures, interrupted vs continuous 

polydioxanone sutures, and antibiotic-coated suture 

material to decrease surgical site infection, have been 

previously studied.6,7 Although barbed sutures enhance 

wound closure speed and reduce dehiscence, surgical site 

infections still occur in as many as 40% of patients. 6 In a 

similar study comparing interrupted and continuous 

sutures the rate of wound dehiscence was found to be 

higher in continuous suture closure (60% continuous and 

44% interrupted), thereby favoring interrupted suture 

technique in decreasing postoperative complications.7  

Implementing antimicrobial treatments for surgical 

wound management are effective, with antibiotic-coated 

sutures having shown a lower rate of infection than 

traditional suture techniques.8 Studies have also 

examined the effectiveness of negative pressure wound 

therapy in laparotomy closures and have found 

significantly decreased surgical site infections and wound 

dehiscence rates.9 The advantages of subcutaneous 

suturing have also been reported in the literature with 

lower incidence rates of superficial surgical site infection, 

hematoma, seroma and total wound dehiscence without 

significant difference in the duration of the hospital 

stay.10 Despite these advancements, showed the need of 

further research to assess the long-term efficacy and cost-

effectiveness of internal tension suture techniques in 

preventing wound infections and improving patient 

outcomes specifically at local level. However this study 

was aimed to evaluate the prevalence of wound infections 

associated with internal tension suture techniques for 

midline laparotomy closure, comparing their 

effectiveness to existing methods and identifying 

strategies to enhance surgical safety and recovery. 

Methodology 

A descriptive case series study was conducted in the 

Department of Surgery at Jinnah Postgraduate Medical 

Center (JPMC), Karachi, from January 2019 to June 

2019. The sample size was calculated using the WHO 

sample size formula, based on an expected wound 

infection rate of 4.71%6 and a margin of error of 3.5%, 

with a 95% confidence level, resulting in a sample of 141 

patients. A non-probability consecutive sampling 

technique was used. 

The study included patients of both genders, aged 18 to 

50 years, who underwent laparotomy for conditions such 

as perforated viscus (perforated duodenum, enteric 

perforation, and ruptured appendix), intestinal 

obstruction, and abdominal stab wounds, as well as other 

intra-abdominal pathologies. Patients with a history of 

previous laparotomies, incisional hernias, cirrhosis with 

ascites, diabetes, or hypertension were excluded. 

After obtaining a detailed medical history and performing 

a clinical examination, informed consent was taken from 

each patient or their guardian. The study objectives and 

data confidentiality were explained to all participants. 

Laparotomies were performed under general anesthesia 

following standard protocols, using either upper or lower 

midline incisions. The abdominal cavity was irrigated 

with six liters of saline, and a subhepatic or pelvic drain 

was placed as needed. Preoperative antibiotics were 

administered at induction. 

For wound closure, continuous sutures were placed using 

Vicryl 1/0, following Jenkins' rule (suture length four 

times the incision length) with a mass closure technique, 

incorporating the peritoneum and rectus sheath. Sutures 

were placed 1 cm from the wound edge at 1 cm intervals. 

Every five continuous sutures were reinforced with an 

internal tension suture in a simple interrupted manner, 

approximately 1.5 cm from the wound margins, including 

all layers of the anterior abdominal wall except the skin 

and subcutaneous tissues. These tension sutures were tied 

sequentially after crossing the continuous sutures. Skin 

closure was performed using staples or Prolene 2/0 

sutures, followed by the application of an antiseptic 

dressing. 

Postoperatively, all patients received appropriate 

antibiotics, nutrition, fluids, and analgesics. Patients were 

followed up weekly in the outpatient department (OPD), 

and on the 15th postoperative day, wound infection was 

assessed based on predefined criteria. Patients who 

missed their follow-ups were contacted via phone and 

reminded of their appointments. 

All wound infection data was recorded using a structured 

proforma designed by the researcher. Data analysis was 

performed using SPSS version 26. 
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Results  

A total of 141 patients who underwent laparotomy at the 

Department of Surgery, Jinnah Postgraduate Medical 

Center, Karachi, were studies; their overall mean age was 

41.90 ± 8.82 years, with mean surgery duration of 105.11 

± 12.25 minutes and a mean patient weight of 71.9 ± 9.87 

kg. Table I 

Table I: Baseline and clinical characteristics of the patients. 

(n=141) 

Variable Statistics 

Age  41.90±8.82 years 

Duration of procedure  105.11±12.25 minutes 

Weight  71.9±9.87 kg 

Gender  
Male  69(48.94%) 

Female  72(51.06%) 

BMI 
<25mg/m2 75(53.19%) 

>25mg/m2 66(46.81%) 

Out of 141 patients, 7 (4.96%) developed a wound 

infection, while 134 (95.04%) did not, as illustrated in 

Figure 1. 

 
Figure 1. Frequency of wound infection. (n=141) 

Wound infection occurred in 36.6% of patients, with 

higher rates in older patients (71.4%), females (57.1%), 

and smokers (71.4%), though none were statistically 

significant (p > 0.05). Perforated viscus (71.4%) had the 

highest infection rate among laparotomy indications, but 

this association was also not significant (p = 0.174). 

Surgical duration, socioeconomic status, and BMI also 

did not show a significant impact on infection rates (p > 

0.05). Table II 

However, smoking status (OR = 1.89) and low 

socioeconomic status (OR = 1.64) showed a potential 

increase in infection risk, though not statistically 

significant. Prolonged laparotomy duration (>120 

minutes) was associated with higher infection rates (OR 

= 1.72). 

 

Table II: Prevalence of wound infection based on effect 

modifiers. (n=141) 

Variables Wound Infection Total p-value 

Age groups     

18-35 years 02(28.6%) 49(36.6%) 51(36.2%) 
0.504 

36-50 years 05(71.4%) 85 63.4%) 90(63.8%) 

Gender     

Male 
03 

(42.9%) 

66 

(49.3%) 

69 

(48.9%) 
0.525 

Female 
04 

(57.1%) 

68 

(50.7%) 

72 

(51.1%) 

Duration of laparotomy 

< 120 

minutes 

5 

(71.4%) 

57 

(42.5%) 

62 

(44%) 
0.133 

> 120 

minutes 

02 

(28.6%) 

77 

(57.5%) 

79 

(56%) 

Indications of laparotomies 

Perforated 

viscus 

05 

(71.4%) 

37 

(27.6%) 

42 

(29.8%) 

 

0.174 

Intestinal 

obstruction 

02 

(28.6%) 

74 

(55.2%) 

76 

(53.9%) 

Stab wound 
00 

(00%) 

12 

(9%) 

12 

(8.5%) 

Pancreatitis 
00 

(00%) 

08 

(6%) 

08 

(5.7%) 

Malignancies 
00 

(00%) 

03 

(2.2%) 

03 

(2.1%) 

Smoking status 

Yes 
05 

(71.4%) 

56 

(41.8%) 

61 

(43.3%) 
0.125 

No 
02 

(28.6%) 

78 

(58.2%) 

80 

(56.7%) 

Poor SES 

Yes 
05 

(71.4%) 

86 

(64.2%) 

91 

(64.5%) 
0.525 

No 
02 

(28.6%) 

48 

(35.8%) 

50 

(35.5%) 

BMI 

< 25 kg/m2 
05 

(71.4%) 

70 

(52.2%) 

75 

(53.2%) 
0.273 

> 25 kg/m2 
02 

(28.6%) 

64 

(47.8%) 

66 

(46.8%) 

Discussion 

The midline laparotomy incision is the most commonly 

used abdominal incision in both emergency and elective 

surgeries. Proper closure of this incision is crucial for 

minimizing postoperative complications such as pain, 

infection, and incisional hernia. This study, which 

assessed the frequency of wound infections following 

midline laparotomy closure using internal tension sutures, 

found a relatively low infection rate of 5%. Notably, this 

rate is lower than those reported in studies evaluating 

conventional closure techniques.11,12 A randomized 

controlled trial conducted by Khorgami et al13 in high-

risk patients found a 4% wound dehiscence rate in the 

TSC group, compared to 13.3% in the single-layer 

closure group. Additionally, our findings were aligned 

4.96%

96.40%

Yes No

Wound infection 

Yes No



Prevalence of Wound Infection with New Internal Tension Sutures Technique for Midline Laparotomy Closure 

 Ann Pak Inst Med Sci Jan-Mar 2025 Vol. 21 No. 1 63 

with a systematic review by Israelsson et al14 which 

emphasized that suture techniques optimizing tensile 

strength and tissue approximation are crucial for reducing 

SSIs and improving wound healing. The internal tension 

sutures used in this study likely contributed to better 

wound integrity, reducing mechanical stress and lowering 

the risk of infection and dehiscence.  

Furthermore, the role of innovative suture techniques in 

enhancing surgical outcomes has been reinforced by 

Zhang et al15 who reported that the step-type suture group 

exhibited a significantly narrower average incision scar 

width compared to the normal suture group, which 

suggests that advanced tension-relieving suture 

techniques not only minimize wound complications but 

also improve cosmetic outcomes by reducing scar width. 

Consistently Khan R et al16 reported that the wound 

dehiscence was assessed on the 10th postoperative day, 

showing 6% in TSC group and 12.7% in SLC group, with 

a statistically significant difference (χ², p = 0.047). Given 

these findings, the internal tension suture approach 

presents a viable alternative to conventional closure 

methods by offering better wound stability, lower 

infection rates, and improved aesthetic results. The 

significant reduction in infection rates may be attributed 

to the internal tension suture technique, which enhances 

wound stability and minimizes tissue strain, thereby 

reducing the likelihood of wound breakdown and 

subsequent infection. However the some differences 

across the studies may be influenced by variations in 

patient demographics, surgical techniques, and 

perioperative care protocols. 

In the present study, the overall mean age of the patients 

was recorded as 41.90 ± 8.82 years, with a notable 

predominance of female patients. The mean duration of 

surgery was observed to be 105.11 ± 12.25 minutes, 

while the mean patient weight was 71.9 ± 9.87 kg, with 

overweight individuals accounting for 46.81% of the total 

sample. Comparatively, Khan R et al16reported the mean 

age in their study as 50.15 ± 14.75 years in group A and 

50.39 ± 14.54 years in group B, showing a slightly higher 

mean age than our study population. However, their 

findings regarding gender distribution contrast with our 

results, as they identified a higher proportion of male 

patients (71.6%) compared to females (28.4%), which 

diverges from our observed female predominance. 

Similarly, AFRIDI SK et al17 reported a male 

predominance, with 76.7% of patients being male and 

only 23.3% being female. Additionally, their study 

documented a mean age of 39.09 ± 12.24 years, which is 

slightly lower than our findings, and a mean BMI of 

28.17 ± 8.42 kg/m². The differences in BMI and age 

distribution highlight the potential influence of 

demographic and lifestyle factors, which may impact 

surgical considerations and outcomes. Overall, some 

variations in demographic characteristics across the 

studies underscore the importance of contextualizing 

findings within specific populations, as factors such as 

geographic location, healthcare access, and underlying 

health conditions may contribute to observed differences 

in patient profiles.  

The findings of this study highlighted several key factors 

influencing wound infection rates following laparotomy, 

though statistical significance was not consistently 

achieved. Wound infections were more frequent in older 

patients and females. However, smoking status (OR = 

1.89) and low socioeconomic status (OR = 1.64) 

indicated a potential increase in infection risk, though not 

statistically significant. Additionally, prolonged 

laparotomy duration (>120 minutes) was associated with 

higher infection rates (OR = 1.72). Comparatively Joshi 

M et al18 reported that the occurrence of surgical site 

infections following laparotomies is estimated at 25%. 

Contributing risk factors include emergency procedures, 

contaminated surgical wounds, male gender, advanced 

age, smoking, diabetes mellitus; obesity, low hemoglobin 

levels, and prolonged operative duration exceeding two 

hours.18 Additionally other studies also demonstrated that 

the wound infections are more prevalent in prolonged 

duration of the surgeries, smoking and older individuals 

compared to younger patients due to weakened immune 

function and a less favorable disease outcome. In 

contrast, younger patients demonstrated better recovery 

and healing potential.19-21 This study has some 

limitations, such as a small sample size and the absence 

of a comparison group. The low infection rate suggests 

that internal tension sutures may be a better option for 

closing large wounds, but further large scale studies are 

recommended to validate the findings. Future studies 

should focus on improving surgical techniques, 

strengthening infection control, and reducing risk factors 

like smoking. A team-based approach involving 

surgeons, anesthetists, and infection specialists can lead 

to better recovery, fewer complications, and improved 

patient outcomes. 

Conclusion  

This study underscores the importance of evaluating 

multiple patient- and surgery-related factors in assessing 
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wound infection risk. While no statistically significant 

associations were identified, trends observed in smoking, 

low socioeconomic status, and prolonged surgical 

duration align with existing literature on SSI risk factors. 

The low infection rate achieved with internal tension 

sutures highlights their potential effectiveness in midline 

laparotomy closure. Future large-scale studies are 

required to validate these findings and optimize surgical 

techniques to further minimize SSIs. Continued research 

into risk reduction strategies, including preoperative 

patient optimization and intraoperative infection control 

measures, will be critical in improving surgical outcomes. 
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