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ABSTRACT 

Background: Wound closure is a fundamental aspect of surgery that impacts recovery, 

cosmetic outcomes, and postoperative complications. Among various closure 

techniques, sutures and staples are widely used, each with distinct advantages and 

limitations. Sutures offer precision and adaptability, while staples are valued for faster 

application and reduced surgical time. Despite their widespread use, comparative 

studies evaluating their effectiveness in orthopedic surgeries remain limited. Previous 

research highlights variability in outcomes such as infection rates, wound healing, and 

patient satisfaction across surgical settings, emphasizing the need for specialty-

specific data. This study focuses on orthopedic wound closure, aiming to provide 

evidence-based insights for optimizing patient care. 

Method: This prospective observational study was conducted in the orthopedic ward 

of Bacha Khan Medical College, Mardan, from January 2024 to December 2024. A 

total of 120 patients undergoing surgical wound closure with either sutures or staples 

were included. Patients aged 22–60 years were eligible, while those with pre-existing 

wound infections, immune deficiencies, or incomplete medical records were 

excluded. Data collection involved demographic details, clinical outcomes, and 

postoperative follow-ups. Key parameters included skin closure time, infection rates, 

wound discharge, necrosis, hypertrophic scar formation, and cosmetic outcomes. 

Statistical analyses were performed to compare outcomes between the two groups, 

with a p-value of <0.05 considered significant. 

Result: A total of 120 patients (mean age: 42 years; 68 males, 52 females) were 

evaluated. The mean skin closure time was significantly shorter with staples (5.2 ± 0.9 

minutes) compared to sutures (12.6 ± 1.5 minutes; p < 0.0001). Complication rates, 

including wound infections (6.6% in sutures vs. 3.3% in staples; p = 0.647), wound 

discharge (3.3% in both groups; p = 1.000), and hypertrophic scar formation (3.3% in 

sutures vs. 1.6% in staples; p = 1.002), were comparable. Wound necrosis occurred in 

1.6% of suture cases but was absent in the staples group (p = 1.000). These findings 

indicate that staples offer faster skin closure without increasing complication rates. 
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Conclusion: Staples demonstrated a significant advantage in reducing skin closure 

time compared to sutures while maintaining comparable rates of complications such 

as infections and wound discharge. These results suggest that staples may be a 

preferable option for orthopedic wound closure, particularly in scenarios prioritizing 

efficiency. However, further studies are warranted to evaluate long-term outcomes 

and patient satisfaction comprehensively. 

Keyword: Orthopedic wound closure, sutures, staples, postoperative outcomes, skin 

closure time, wound complications, infection rates, cosmetic results. 

Introduction: Wound closure is a critical aspect of surgical management, influencing 

not only the immediate outcomes but also the long-term recovery of patients1-2. The 

choice of wound closure technique—whether sutures or staples—has been a subject 

of ongoing debate, particularly in orthopedic procedures where postoperative healing 

can be challenging due to factors like mechanical stress and high infection risk. 

Modern advances in surgical materials and techniques aim to optimize wound healing, 

minimize complications, and improve cosmetic outcomes. However, understanding 

the comparative benefits and limitations of these methods remains essential to guide 

clinical decision-making effectively3-4. Sutures have traditionally been regarded as the 

gold standard for wound closure due to their flexibility and adaptability to various 

wound types. However, staples offer distinct advantages, such as faster application 

and potentially reduced operative time, which may contribute to improved efficiency 

in the surgical setting5-6. Previous studies, such as those by Cochetti et al. (2020) and 

Mallee et al. (2020), have highlighted the effectiveness of staples in reducing skin 

closure time, but their impact on infection rates and cosmetic outcomes varies across 

different surgical fields. In orthopedic surgery, these factors are especially critical due 

to the potential for prolonged recovery and functional limitations7-8. Several factors 

influence wound healing in orthopedic surgeries, including patient demographics, 

surgical technique, and postoperative care. Complications such as infections, wound 

necrosis, and hypertrophic scar formation can significantly affect patient outcomes 

and healthcare costs. While studies like Mahesh et al. (2019) and Seidelman et al. 

(2023) have provided valuable insights into infection prevention and wound care, 

further research is needed to compare sutures and staples directly in the orthopedic 

population. Such comparisons can help establish evidence-based guidelines tailored to 

the unique demands of this specialty9-10. 

This study aims to evaluate and compare the clinical outcomes of sutures and staples 

in orthopedic wound closure at Bacha Khan Medical College, Mardan, over a one-

year period. By analyzing parameters such as skin closure time, infection rates, and 

cosmetic outcomes, the study seeks to provide a comprehensive understanding of the 

advantages and limitations of each technique. This knowledge will contribute to 

improving surgical practice and patient care in orthopedic settings. 
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Material and Method: The study was conducted at the orthopedic ward of Bacha Khan 

Medical College (BKMC), Mardan, from January 2024 to December 2024. This 

observational study aimed to compare outcomes of wound closure techniques using 

sutures and staples among patients undergoing orthopedic procedures. Ethical 

approval was obtained from the institutional review board, and written informed 

consent was secured from all participants. Data collection involved demographic 

details, surgical parameters, and postoperative outcomes. Standardized protocols were 

followed for wound closure, ensuring consistency across cases. A structured proforma 

was used for recording clinical and procedural data. Outcomes were evaluated in 

terms of skin closure time, cosmetic results, infection rates, and complications. 

The inclusion criteria comprised patients aged 18–60 years who underwent elective or 

emergency orthopedic surgeries requiring skin closure. Patients with preexisting 

wound infections, autoimmune disorders, or conditions affecting wound healing, such 

as diabetes mellitus or immunosuppressive therapy, were excluded. Additionally, 

those with a history of prior surgical complications or allergic reactions to suture or 

staple materials were omitted. Follow-up assessments were performed on 

postoperative days 1, 7, and 14, and data were analyzed using statistical software. 

Results were expressed as means, percentages, and p-values to identify significant 

differences between groups. 

Result: The study included 120 patients, with a mean age of 42 years and an age range 

spanning from 22 to 60 years. Of the participants, 56% (n=68) were male, and 44% 

(n=52) were female, indicating a slight male predominance in the cohort.The mean 

skin closure time was significantly shorter with staples (5.2 ± 0.9 minutes) compared 

to sutures (12.6 ± 1.5 minutes). The p-value of <0.0001 underscores the highly 

significant difference, favoring the use of staples for faster wound closure. This 

finding suggests that staples may be particularly beneficial in time-sensitive surgical 

scenarios.Wound complications occurred in 15% of patients in the sutures group 

compared to 8.3% in the staples group, though this difference was not statistically 

significant (p=0.256). 

Table :1 demographics of patients 

Demographic  patients 

Total patients 120 

Mean age 42 year 

Age range 22-60 

gender Male (56%, n=68) (female 53%, n=52) 

  

Infection rates were also lower in the staples group (3.3%, n=2) than in the sutures 

group (6.6%, n=4), with a p-value of 0.647, indicating no significant difference. 

Similarly, discharge from wounds (3.3% in both groups) and wound necrosis (1.6% in 

sutures vs. 0% in staples) showed no statistically significant differences 
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(p=1.000).Hypertrophic scar formation was slightly more common with sutures 

(3.3%, n=2) compared to staples (1.6%, n=1), but the p-value of 1.002 indicates no 

statistical significance.The results demonstrate that staples significantly reduce skin 

closure time and might offer a slight advantage in lowering wound-related 

complications. While no significant differences were found in infection rates, 

discharge, necrosis, or hypertrophic scar formation, the reduced closure time and 

trend towards fewer complications suggest that staples may be the preferred choice 

for wound closure in specific clinical settings.  

Table: 2 Comparison of outcomes between sutures and staples 

Outcome MEAN ±SD P-value 

Mean skin 

closure time 

Sutures  12.6  ±1.5 <0.0001 

staples 5.2 ± 0.9 

Wound 

closure  

sutures 15% (n=9) 0.256 

staples 8.3% (n=5) 

infections sutures 6.6% (n=4) 0.647 

staples 3.3% (n=2) 

Discharge 

from wounds 

sutures 3.3% (n=2) 1.000 

staples 3.3% (n=2) 

Wound 

necrosis 

sutures 1.6% (n=1) 1.000 

staples 0% (n=0) 

Hyperthropic 

scar 

formtion 

sutures 3.3% (n=2) 1.002 

staples 1.6% (n=1) 

 

 

Discussion: The study's demographic analysis, which included 120 patients with a 

mean age of 42 years (range: 22–60), provided a balanced representation of 56% 

males and 44% females. This demographic spread ensures applicability across 

genders, reflecting real-world clinical settings. Consistent with findings by Cochetti et 

al. and Mallee et al., studies with diverse populations are critical for assessing the 

generalizability of surgical techniques11-12. Such demographic inclusiveness adds 

robustness to the interpretation of clinical outcomes and supports broader applications 

of wound closure methods in varied populations13-14. The comparison of skin closure 

time between sutures and staples revealed a marked advantage for staples, which 

required significantly less time (5.2 ± 0.9 minutes) than sutures (12.6 ± 1.5 minutes, 

p<0.0001). This efficiency aligns with results from Knapper et al., who emphasized 

staples’ time-saving benefits in procedures like total hip arthroplasty. The shorter 
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closure times associated with staples could reduce operating room occupancy and 

patient anesthesia exposure, presenting logistical and safety benefits in high-volume 

surgical settings. This highlights the importance of selecting closure methods based 

on procedural and resource constraints15-16. Regarding wound complications, sutures 

demonstrated slightly higher rates of wound closure issues (15% vs. 8.3% for staples, 

p=0.256) and infections (6.6% vs. 3.3%, p=0.647), though differences were not 

statistically significant. These findings are consistent with meta-analyses by van de 

Kuit et al. and Zhou et al., which showed comparable outcomes between sutures and 

staples for surgical site infections in orthopedic procedures. Such results suggest that 

while both techniques are effective, strict adherence to infection control practices 

remains pivotal. Moreover, the negligible differences in wound discharge and necrosis 

emphasize the need for individualized approaches to closure techniques17. 

hypertrophic scar formation was slightly higher in the sutures group (3.3% vs. 1.6% 

for staples), which resonates with the findings of Shani et al., highlighting the 

cosmetic advantages of staples or alternative materials like nylon. Although these 

differences were not statistically significant, the findings support the consideration of 

cosmetic outcomes, especially in surgeries with aesthetic implications. As emphasized 

by Seidelman et al., long-term follow-up studies focusing on patient satisfaction and 

scar quality could provide more comprehensive insights into the relative benefits of 

sutures versus staples for wound closure18-20. 

Conclusion: Staples demonstrated a significantly shorter closure time, consistent with 

previous literature emphasizing their efficiency in reducing operating room time and 

anesthesia exposure. Although differences in wound complications and infections 

were not statistically significant, the slightly lower rates in the staples group suggest a 

potential edge in specific clinical scenarios. Additionally, the cosmetic outcomes, 

indicated by lower rates of hypertrophic scar formation with staples, underline their 

aesthetic benefits, particularly in surgeries with visible incisions. These findings 

reinforce the need for a tailored approach in selecting closure techniques, balancing 

efficiency, safety, and cosmetic outcomes, as supported by systematic reviews and 

meta-analyses in the field. Future research should focus on long-term patient 

satisfaction and scar quality to further refine best practices in surgical wound 

management. 
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