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INTRODUCTION 

Appropriate closure of a surgical wound is essential for 

achieving satisfactory healing and minimizing 

postoperative complications. The quality of skin closure 

influences not only wound integrity but also patient 

comfort, scar formation and the risk of infection. Surgical 

site infections remain a major concern worldwide and 

continue to contribute to increased morbidity, prolonged 

hospitalization and additional healthcare expenditure.1-3 

Successful skin closure is a critical component of wound 

management following surgery. An ideal method of skin 

closure should provide secure wound approximation, 

minimize tissue trauma, reduce postoperative pain, lower 

the risk of infection and achieve satisfactory cosmetic 

outcomes.4,5 Conventional skin sutures have long been the 

standard method for skin closure; however, alternative 

techniques have been developed to improve operative 

efficiency and patient outcomes.6 Recent advances in 

wound care and infection prevention strategies have 

emphasized the importance of meticulous surgical 

technique, appropriate wound management and evidence-

based measures to reduce postoperative complications.7-11 

Among these advances, metallic skin staples have gained 

popularity because of their ease of application, rapid 

wound approximation and potential to decrease operative 

time. Basic principles of wound healing suggest that 

accurate approximation of skin edges with minimal tissue 

trauma may contribute to improved healing and scar 

quality.12-14 Previous investigations comparing staples and 
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ABSTRACT 

Background: Skin closure influences operative time, postoperative pain, wound healing, surgical site infection (SSI) 

and cosmetic outcome. This study compared skin staples with conventional skin sutures in elective and emergency 

abdominal surgeries. 

Methods: In this prospective comparative study, 97 adults undergoing abdominal surgery were enrolled: 49 received 

metallic skin staples and 48 received conventional non-absorbable interrupted skin sutures. The primary outcome was 

skin closure time. Secondary outcomes were Visual Analog Scale (VAS) pain scores, SSI, wound dehiscence, 

Vancouver Scar Scale score at three months and time to removal of closure material. 

Results: Skin closure time was shorter with staples than sutures (3.2±0.8 vs. 9.6±1.9 minutes; p<0.001). Pain scores 

were lower with staples at 24 hours, postoperative day 3 and postoperative day 7. SSI occurred in 12.2% versus 20.8% 

and wound dehiscence in 4.1% versus 10.4%, in the staple and suture groups, respectively. Cosmetic scores were higher 

with staples (8.6±1.1 vs. 7.8±1.3; p=0.01) and removal occurred earlier (8.1±1.2 vs. 9.4±1.5 days; p=0.004). 

Conclusions: Metallic skin staples reduced closure time and postoperative pain and produced better cosmetic outcomes 

without increasing wound-related complications. They are a safe and efficient alternative to conventional skin sutures 

for abdominal wound closure. 
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sutures have reported varying results with regard to closure 

speed, postoperative discomfort, infection rates and 

cosmetic appearance. Consequently, further evaluation of 

these techniques remains clinically relevant. 

The present study was designed to compare skin staples 

and conventional skin sutures in patients undergoing 

elective and emergency abdominal surgeries, focusing on 

wound closure time, postoperative pain, wound 

complications and cosmetic outcomes.  

METHODS 

Study design and setting  

This prospective observational comparative study was 

performed in the Department of General Surgery at Great 

Eastern Medical School and Hospital, Ragolu, 

Srikakulam, Andhra Pradesh, India. The study period was 

March 2024 to February 2026. 

Ethical approval  

Institutional Ethics Committee approval was obtained 

before commencement of the study (IEC Reg. No. 

01/IEC/GEMS&H/2024).  

Study population  

Adult patients undergoing elective or emergency 

abdominal surgery at our institution were considered 

eligible for participation. Patients older than 18 years who 

were willing to provide written informed consent were 

included in the study. Patients with severe 

immunocompromised states, known collagen vascular 

disorders or those unwilling to participate were excluded 

from the study. 

Sample size  

This investigation was designed as a prospective 

comparative observational study. Consecutive eligible 

patients who met the inclusion criteria and provided 

written informed consent were recruited. A total of 97 

patients were enrolled, including 49 patients in the stapler 

group and 48 patients in the suture group.  

Methodology  

Eligible patients undergoing elective or emergency 

abdominal surgery during the study period were enrolled. 

The trial comprised 97 patients in total. Patients were 

divided into two groups: the stapler group (n=49) and the 

suture group (n=48), depending on the skin closure method 

employed by the operating surgeon.  

In the stapler group, wound closure was performed using 

sterile disposable metallic skin staples. In the suture group, 

skin closure was achieved using conventional interrupted 

non-absorbable skin sutures. The choice of closure method 

was left to the discretion of the operating surgeon.  

The primary outcome assessed was the duration required 

for skin closure. Secondary outcomes included 

postoperative pain, surgical site infection, wound 

dehiscence, cosmetic appearance of the scar and time 

required for removal of the closure material. 

Pain was assessed using the visual analog scale (VAS) at 

24 hours, postoperative day 3 and postoperative day 7. 

Surgical wounds were evaluated during follow-up visits 

for signs of infection, discharge and wound separation. 

Cosmetic assessment was performed at three months using 

the Vancouver Scar Scale, a validated scar assessment 

instrument described by Sullivan et al.15 

Statistical analysis  

Microsoft Excel was used to enter the collected data and 

statistical software was used for analysis. Categorical data 

were expressed as frequencies and percentages and 

continuous variables as mean±standard deviation. The 

independent-samples Student's t-test was used for 

continuous variables and the chi-square test or Fisher's 

exact test was used for categorical variables. Statistical 

significance was defined as p<0.05.  

RESULTS 

A total of 97 patients were included: 49 (50.5%) in the 

stapler group and 48 (49.5%) in the suture group. 

Skin closure was completed significantly faster in patients 

who underwent stapled closure than in those who received 

conventional sutures (3.2±0.8 vs. 9.6±1.9 minutes; 

p<0.001, Table 3 and Figure 1). 

The stapler group had significantly lower Visual Analog 

Scale (VAS) scores at 24 hours (3.4±1.1 vs. 4.6±1.3; 

p=0.002), postoperative day 3 (2.1±0.9 vs. 3.0±1.0; 

p=0.01) and postoperative day 7 (1.2±0.6 vs. 1.6±0.7; 

p=0.04, Figure 2). 

 

Figure 1: Mean skin closure time between stapler and 

suture groups. 
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Figure 2: Comparison of postoperative pain scores. 

Ten patients (20.8%) in the suture group and six patients 

(12.2%) in the stapler group experienced surgical site 

infections. Two patients (4.1%) and five patients (10.4%) 

had wound dehiscence, respectively (p=0.27). 

Cosmetic outcomes at three months were significantly 

better in the stapler group, with a higher mean cosmetic 

score (8.6±1.1 vs. 7.8±1.3; p=0.01; Table 3). Excellent 

cosmetic outcomes were observed in 59.2% of stapler 

patients compared with 41.7% of suture patients. 

The average time required for removal of closure material 

was shorter among patients who underwent stapled closure 

(8.1±1.2 days) compared with those who received sutures 

(9.4±1.5 days; p=0.004). Overall, skin staples were 

associated with faster wound closure, lower postoperative 

pain, improved cosmetic outcomes and earlier removal, 

while maintaining comparable rates of wound 

complications. 

Table 1: Demographic and procedural characteristics of the study population. 

Characteristic Staples (n=49) Sutures (n=48) Total (n=97) 

Age, years, mean±SD 44.6±12.1 45.2±11.8 — 

Age 13–30 years 10 (20.4%) 9 (18.8%) 19 (19.6%) 

Age 31–45 years 14 (28.6%) 15 (31.3%) 29 (29.9%) 

Age 46–60 years 17 (34.7%) 16 (33.3%) 33 (34.0%) 

Age >60 years 8 (16.3%) 8 (16.6%) 16 (16.5%) 

Male 31 (63.3%) 30 (62.5%) 61 (62.9%) 

Female 18 (36.7%) 18 (37.5%) 36 (37.1%) 

Elective surgery 30 (61.2%) 29 (60.4%) 59 (60.8%) 

Emergency surgery 19 (38.8%) 19 (39.6%) 38 (39.2%) 

Table 2: Study group distribution. 

Group Patients, N % 

Stapler 49 50.5 

Suture 48 49.5 

Table 3: Comparison of skin closure time between study groups. 

Group N Mean (minutes) Standard deviation Standard error mean t-value P value 

Stapler 49 3.20 0.80 0.114 20.42 <0.001 

Suture 48 9.60 1.90 0.274 20.42 <0.001 

Table 4: Comparison of cosmetic outcome using the Vancouver Scar Scale. 

Group N Mean score Standard deviation Standard error mean t-value P value 

Stapler 49 8.60 1.10 0.157 3.32 0.01 

Suture 48 7.80 1.30 0.188 3.32 0.01 

DISCUSSION 

The present study evaluated the effectiveness of metallic 

skin staples compared with conventional skin sutures for 

skin closure in elective and emergency abdominal 

surgeries. The findings demonstrated that skin staples 

significantly reduced wound closure time while providing 

favorable postoperative outcomes. One of the most notable 

observations in the present study was the marked reduction 

in skin closure time among patients who underwent staple 

closure. The mean closure time in the stapler group was 

significantly lower than that in the suture group. Similar 

findings have been reported, with staples facilitating rapid 

wound approximation and improving operative 

efficiency.4,6 Reduced closure time may shorten operative 

duration and improve operating room utilization, 
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particularly in high-volume surgical settings. 

Postoperative pain scores were consistently lower in the 

stapler group at all assessed intervals. This finding may be 

attributed to reduced tissue manipulation and more 

uniform wound edge approximation achieved with staple 

application. Previous studies comparing staples and 

sutures have reported similar improvements in 

postoperative comfort among patients undergoing staple 

closure.4,6 Lower pain scores may contribute to improved 

patient satisfaction and earlier postoperative mobilization. 

Although there was no statistically significant difference, 

the stapler group experienced fewer surgical site infections 

than the suture group. Prevention of surgical site infection 

remains a major objective in surgical practice because of 

its association with increased morbidity, prolonged 

hospitalization and healthcare costs.1,2,7 Current 

international guidelines emphasize meticulous wound 

management, atraumatic tissue handling and adherence to 

evidence-based infection prevention strategies to 

minimize wound complications.8,9 The lower infection 

rates observed in the stapler group may be related to 

reduced tissue trauma and shorter wound closure time. 

Wound dehiscence rates were low in both groups, 

indicating that both closure methods provide adequate 

wound security. Similar observations have been reported 

in previous comparative studies, suggesting that staple 

closure does not compromise wound integrity when 

compared with conventional suturing techniques.4,6 

Cosmetic outcomes assessed using the Vancouver Scar 

Scale were significantly better in the stapler group. Precise 

alignment of wound edges and minimal tissue distortion 

achieved with staples may contribute to improved scar 

formation. Previous studies have similarly demonstrated 

favorable cosmetic outcomes following staple closure.4,6 

Furthermore, optimal wound care and postoperative 

dressing practices have been shown to positively influence 

scar quality and wound healing.10 

The results of this study add to the increasing amount of 

data indicating that metallic skin staples are a workable 

substitute for traditional sutures in the closure of 

abdominal wounds. In addition to reducing closure time, 

staples were associated with lower postoperative pain and 

improved cosmetic outcomes while maintaining 

acceptable rates of infection and wound-related 

complications. These findings are consistent with broader 

surgical literature emphasizing the importance of efficient 

wound closure techniques and evidence-based wound care 

practices.7,8,11 Overall, the results of this study support the 

use of skin staples as a safe and efficient substitute for 

traditional skin sutures when closing abdominal wounds. 

Limitations  

This study has several limitations. First, it was carried out 

at a single tertiary care facility with a limited sample size, 

which may restrict generalizability. Second, patients were 

not randomly assigned to the stapler or suture group, 

creating a risk of selection bias. Third, cosmetic outcomes 

were assessed only three months after surgery; longer 

follow-up could provide additional information on long-

term scar quality. Multicenter studies with larger sample 

sizes and longer follow-up are needed to confirm these 

findings. 

CONCLUSION 

Skin staples represent a safe, effective and efficient 

method for skin closure in elective and emergency 

abdominal surgeries. Compared with conventional skin 

sutures, staples reduce closure time, improve patient 

comfort and provide superior cosmetic outcomes without 

increasing wound complications. Skin staplers may 

therefore be considered a valuable alternative for routine 

abdominal wound closure. 
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