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Abstract: Background: To get good tissue union and acceptable aesthetic results, the method of skin closure has become extremely 

important in modern surgical practices. Any method of skin closure acts to hold the skin edges until healing occurs sufficient enough to 

be self supportive. In this study we will compare and observe the merits and demerits of stapler and nylon suture for skin incision 

closure. Materials and Methods: This prospective observational study was conducted on 98 patients undergone elective surgical 

procedures in Rama Medical College, Hospital and Research centre, Kanpur. Patients were randomly divided into two groups A and B 

with 49 patients in each group. Similar inclusion criteria have been laid down for selection of patients in both groups. In group A 

patients skin closure was done using stapler and in group B nylon suture material was used to approximate the skin edges. Results: 

Observations made during the study shows that mean time for incision closure is significantly shorter in stapler (27.2 seconds) 

compared to suture (172.2 seconds). Incidence of surgical site infection is more with suture group than stapler group. A higher VAS 

score was observed in stapler group than in suture group. Suboptimal cosmetic appearance was reported in 10.2% cases of stapler 

group as compared to 24.4% cases of suture group. Cost of stapler used for stapler was higher as compared to suture group. 

Conclusion: Skin stapler although expensive but speedy with less post operative infections and has better cosmetic outcomes compared 

to suture material. However, suture is cost effective and has comparably better in terms of post operative pain on incision line.  
 

Keywords: Stapler, Suture, Wound Healing, Infection, Cosmesis, Elective Procedures 

 

1. Introduction 
 

Skin is a protective barrier of human body to external 

environment. An ideal skin closure technique is to get back 

the wound strength as quickly as possible with minimal 

damage to the tissue and good tissue approximation for good 

cosmetic appearance of scars. Along with excellent cosmetic 

scars, the method of skin closure should also be technically 

easy, less time consuming, painless, without complications 

and cost effective. Basic fundamentals of skin closure 

includes that it should be performed without any tension, 

retain good vascularity and involve minimum tissue damage 

for adequate healing with minimum wound complications. 

This can be achieved by obliteration of dead space between 

the layers or mass closure and without inversion of skin 

margins. Wound complications are one of the significant 

sources of morbidity and prolong post operative inpatient 

stay and also lead to re - admission. In the modern era we 

have different methods and materials or gadgets for wound 

closure like sutures, staplers, glues, clips, steri - strips etc. 

and the existing literature still does not provide enough 

evidence to say whether staplers or suture material is better 

over other for closure of skin incision. In view of this we 

have compared the outcomes of incision closure by nylon 

suture and closure by skin stapler in terms of speed of 

incision closure, post operative pain, surgical site infection, 

cosmetic appearance, cost effectiveness, compliance of 

patient or surgeon in an elective surgical procedures 

conducted at Rama medical college, hospital and research 

centre, Kanpur.  

 

2. Materials and Methods 
 

Before starting the study, ethical clearance was obtained by 

the institutional ethics committee of Rama Medical College, 

Hospital and Research Centre to conduct the prospective 

observational study. Research was conducted in Rama 

Medical College, Hospital and Research Centre, Kanpur 

from December 2020 to June 2022. Patients included are 

admitted in the department of general surgery and 

department of orthopedic surgeries in which primary skin 

closure was done, fulfilling the given inclusion criteria. Data 

was collected and analysed by using semi - structured, 

predesigned, appropriate statistical analysis using Microsoft 

excel and software SPSS 25 version. A total of 98 patients 

were included in the study and randomly divided into two 

groups: group A (49 patients) in whom skin stapler was used 

and group B (49 patients) in whom nylon suture was used 

for closure of skin incision in elective surgical procedures. 

Various procedures done including open cholecystectomy, 

appendicectomy, cystolithotomy, hernioplasty, laparotomies, 

modified radical mastectomy, plating, knee arthroplasty, 

laminectomy. Most cases were operated in general 

anaesthesia under all aseptic precautions and with pre and 

post operative antibiotic coverage according to the surgery 

done and the choice of operating/ treating/ consultant 

surgeons. Criteria for selection of patient in both groups A 
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and B, were kept similar up to maximum. No co - 

morbiditity, all cases were chosen for elective surgical 

procedures and were optimized for surgery before operation.  

 

Inclusion criteria 

 Patients aged 22 to 50 years in comparative 

anthropometric assessment (same BMI).  

 Undergoing elective general and orthopedic surgeries 

with primary skin closure.  

 

Exclusion criteria 

Emergency surgeries, acute cases surgery, immune - 

compromised patients, patients with skin infections or co - 

morbidities like diabetes, anemia, uremia, previous keloid or 

hypertrophic scar, traumatic wounds, patients more than 50 

years of age.  

 

Materials used  

Skin closure by - Staples in group A (49 patients) and suture 

(nylon) in group B (49 patients).  

 

Wound of all patients were evaluated on post operative day 

3 and on day 7. Sutures or staplers were removed whichever 

was applied on 8
th

 day. Wound was further evaluated on post 

operative day 14, 21, 30 and after 6 months to look for 

surgical site infection, pain, wound dehiscence, cosmetic 

satisfaction.  

 

3. Observation and Results 
 

There were 33 males and 16 females in stapled group (A) 

and 29 males and 20 females in suture group (B). Following 

observations were made during the study:  

 

1) Comparison of study groups based on mean time 

required per centimeters length of incision for closure.  

 
 Stapler Suture 

Total length of incision (Mean) 10.3cms 10.1cms 

Total time taken (Mean) 27.2seconds 172.24seconds 

 

 
 

Mean time required for closure was significantly less in 

group A as compared to group B with p value < 0.001.  

 

2) Comparison of study group A and B based on incidence 

of surgical site infection (Day 3)  

 
 No. of cases Total cases  Percentage 

Stapler  1  49  2.04% 

Suture  3  49  6.12% 

 

 
 

Incidence of surgical site infection on day 3 was 2.045 in 

stapler group as compared to 6.12% in suture group with p 

valve 0.06.  

 

3) Comparison of incidence of cases of surgical site 

infection (Day 14)  
 No. of cases Total cases Percentage 

Stapler 2 49 4.08% 

Suture 5 49 10.2% 

 

 
 

Incidence of surgical site infection in group A is less when 

compared to group B and p value 0.12.  

 

None of cases had wound site infection on post operative 

day 30
th

 in any of the group.  

 

4) Comparison of group A and group B based on post 

operative pain.  
 Group Mean S. D. P value 

Day 3 A 0.10 0.63 0.64 

 B 0.06 0.22  

On removal A 2.48 3.10 0.02 

 B 1.10 1.85  

Day 21 A 0.25 1.10 1.00 

 B 0.25 1.13  
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Mean VAS (VISUAL ANALOGUE SCORE) was compared 

between group A (stapler) and group B (suture) at day 3 

with p value 0.64. on day of removal of either stapler or 

suture whichever was applied higher VAS was reported in 

group A (stapler) than in group B (suture) with p value 0.02. 

No any difference in VAS score calculation on post 

operative day 21.  

 

5) Comparison of cosmetic appearance of scar in group A 

and group B.  

 
 Excellent Suboptimal Total Percentage 

Stapler 44 5 49 10.2% 

Suture 37 12 49 24.4% 

 

Suboptimal cosmetic scar appearance was reported in 

stapled group A (10.2%) when compared to suture group B 

(24.4%) P value 0.02.  

 

4. Discussion 
 

Wound closure is as important as any other action performed 

by the surgeon. And apart from the need for producing a 

healthy and strong scar, it is the surgeon’s responsibility to 

ensure excellent asthetic physical appearance of wound, less 

skin closure time with minimal tissue loss results in less 

infection rate and good cosmetic appearance appearance of 

scar. Skin staples are an alternative to regular sutures in 

offering this advantage. This study was done compare the 

suture and stapler and to highlight the points in favour of 

each group.  

 

Skin Closure Time 

In present study average time taken for closure of suture was 

significantly less in stapler group (mean – 27.27) compared 

to suture group (mean –172.24). P - value is <0.0001. In a 

study by Pandove et al. [1] the mean time was for the Stapler 

group was 90.62 ± 54.04 seconds and in the Silk group mean 

time was 175.38 ± 89.49 seconds and in Ethilon group, the 

mean time was 191.76 ± 102.58 seconds.  

 

Varghese et al. [2] in their study also observed the mean 

time for closure to be significantly shorter in stapler group 

(4.55 minutes) as compared to suture group (11.22 minutes).  

 

Similarly in another study; Kochar et al. [3] observed the 

average time taken to close a wound in group ‘Suture’ as 

92.8 sec and in group ‘Stapler’ as 30.3 sec (p<0.01).  

 

Assadi et al. also observed operative time to be longer with 

suture closure (4.68±0.67 versus 1.03±0.07 minute, 

P<0.001) [4].  

 

Ranabaldo and Rowe - Jones study compared the sutures 

with staples and sub cuticular sutures in 48 patients 

undergoing laparotomy and concluded that the difference in 

time was significant. [5] Thus our results were consistent 

with our findings of less time taken time (27.2seconds) 

staple closure.  

 

Post Operative Pain  

Mean VAS Score was comparable between the group at Day 

3 (0.1 vs 0.05: stapler vs suture; p - 0.64). However, a higher 

VAS score was reported in stapler group patients at the day 

of suture/ staple removal. No difference was noted at the end 

of 1 month between two groups. Ranaboldo C et al. [5] in 

their study observed similar results with wound pain and 

requirements for analgesia being significantly lower in the 

suture group as compared to stapler group. In present study 

post operative pain is more in stapler group as compared to 

suture group with p - value of<0.05.  

 

In the study by Stockley and Elson [6] higher proportion of 

patients reported considerable pain with removal of staples 

compared with the proportion who did so with removal of 

sutures.  

 

Alderdice et al. [7] in a systematic review of methods of skin 

closure in caesarean section reported that use of absorbable 

sub - cuticular sutures resulted in less postoperative pain 

than staples. Frishman G et al. [8] and Ian Stockley et al. [6] 

have also observed that Pain in removal of stapler was more 

as compared to suture removal. Kathare S et al. [9] reported 

mean VAS at the time of removal to be significantly higher 

in stapler group as compared to suture group (4.79 vs 3.9; 

p<0.05).  

 

However, Aabakke AJ et al. [10] and Abdus et al. [11] in 

their studies observed no significant differences in pain 

scores at any time between the study groups.  

 

The results of present study were consistent with results of 

previous done studies for post operative pain in stapler 

group more than suture group.  

 

Surgical Site Infection  

Incidence of Surgical site Infection at Day 3 post operation 

was 2.04% in stapler group as compared to 6.12%in suture 

group with p – value 0.06, not significant.  

 

Incidence of surgical site infection at day 14 post operation 

was 4.08% in stapler group as compared to 10.2% in suture 

group, with p - value 0.12, not significant.  

 

On day 30th post operation, all the cases with surgical site 

infections were resolved in both groups. Varghese et al. [12] 

in their study observed a significantly higher incidence of 

wound infection among stapler group as compared to 

conventional sutures  (30% and 11.7% respectively).  

 

A study conducted by Tuuli MG et al. [13] also showed that 

Staple closure was associated with a twofold higher risk of 
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wound infection or separation compared with sub - cuticular 

suture closure. Chandra shekhar N et al. [14] in their study 

observed that staplers are associated with higher rates of 

wound infections and dehiscence, especially in emergency 

cases.  

 

A multi centric study among 1080 patients conducted by 

Tsujinaka T et al.  [15], showed no significant difference in 

wound infection between the two groups. Also, comparable 

rates of wound infection were observed in the studies by 

Varghese et al. [12] and Kochar et al. [3].  

 

Smith T et al. [16] in a meta - analysis observed that the risk 

of developing a wound infection was four times greater after 

staple closure than suture closure.  

 

In present study, the results were not consistent in with 

previous study findings. The infection cases are less with 

stapler group as compared to suture group. The difference 

was however statistically non - significant.  

 

Cosmetic Scar Appearance  

All the patients included in the both study groups were 

followed up at 1 month and 3 month after operation for 

evaluation of the scar. A senior surgeon was consulted, who 

was blinded to the method of closure, to evaluate the scar. 

Wound cosmesis score was calculated and compared. Sub - 

optimal cosmetic appearance was reported in 10.2% cases of 

stapler group compared to 24.45 cases of suture group with 

p - value of 0.02.  

 

Batra J et al. [17] in a similar study reported similar results 

of staplers as compared to sutures in terms of patient 

comfort and aesthetic outcome.  

 

Kathare S et al. [9] observed that cosmetic appearance of the 

scar was good in 60% of the cases in the suture group, with 

30% with average and 10% poor scars while in stapler 

group, cosmetic appearance of the scar was good in 90% of 

the cases and average in 10% of the cases. Basit A et al. [18] 

also observed no difference between the study groups 

regarding scar cosmesis. However, S Shaikh et al. [20] and 

Karthikeyan S et al. [21] in their studies observed that 

Staples produced better scars than sutures.  

 

Thus to summarize, present study revealed that stapler 

technique has a shorter operating time but is associated with 

significantly more pain and less incidence of surgical site 

infection. The achieved cosmetic effects was also compared 

and stapler group has better scar appearance than suture 

group.  

 

Cost Effectiveness:  

The associated equipment cost is six times greater with use 

of staples than with suture group.  

 

Compliance of Patient and Surgeon  

Staplers are more handy and quick to use for skin closure as 

compared to the sutures which are difficult to handle, 

knotting is not uniform so is the depth of the tissue taken in 

the suture. Hence, the compliance of the stapler with 

surgeon is found more as compared to the suture. Also, the 

removal of stapler is more easy but painful as compared to 

suture.  

 

5. Conclusion 
 

Wound infection is a great hazard in skin incision closure as 

it can lead to complications and affect the mortality and 

morbidity of the patient, stay in hospital and financial 

burden. The observations made in the present study shows 

that mean for closure of incision (in seconds) was 

significantly less in stapler group (27.2) compared to suture 

group (172.24). Criteria for application of stapler and suture 

is keeping the distance between two consecutive staplers or 

sutures is 1cm unless otherwise contraindicated. Keeping all 

the parameters same as far as possible we compared the 

infection rate in stapler method is certainly less as compared 

to suture. In objective method for assessment of pain, we 

found in comparative study that stapler use is more 

associated with post operative pain as compared to sutures. 

Cosmetic results are good and more acceptable with staplers 

as compared to sutures. Cost evaluation for application of 

staplers for skin incision closure is approximately six times 

more compared to sutures material and in our socio - 

economic status this single factor is hampering the use of 

stapler in every patient. Further study is needed to compare 

the other available resources for skin closure like steri - 

strips, clips, glue adhesives.  

 

 

References 
 

[1] Pandove PK, Sharma A, Kumar A, Pandove L, 

Aggarwal M, Singh R. A Comparative Study of 

Wound Closure with Disposable Skin Stapler Versus 

Conventional Sutures. Int J Med Res Prof.2017; 3 (2); 

102 - 06.2.  

[2] Varghese F, Gamalial J, Kurien JS. Skin stapler versus 

sutures in abdominal wound closure. International 

Surgery Journal.2017 Aug 24; 4 (9): 3062 - 6.  

[3] Kochar MP, Singh SP. Incised surgical wound closure 

with sutures and staples: a controlled experimental 

study. International Surgery Journal.2016 Dec 13; 2 

(3): 369 - 72.  

[4] Assadi S, Ayatollahi H, Zeynali J, Yekta Z. Surgical 

staples compared with subcuticular suture for skin 

closure after cesarean delivery: a randomized 

controlled trial. Tehran University Medical Journal 

TUMS Publications.2016 Mar 15; 73 (12): 872 - 7.  

[5] Ranaboldo CJ, Rowe Jones DC. Closure of laparotomy 

wounds: skin staples versus sutures. Br J Surg.1992 

Nov.79 (11): 1172¬3  

[6] Stockley J, Elson RA. Skin closure using staples and 

nylon sutures: A comparison of results. Ann R Coll 

Surg; Engl 1987 Mar; 69 (2): 76 - 8.  

[7] Alderdice F, McKenna D, Dornan J. Techniques and 

materials for skin closure in caesarean section. The 

Cochrane Database of Systemic Reviews 2003, Issue 

2. Art. No.: CD003577. DOI: 10.1002/14651858. 

CD003577.  

[8] Frishman GN, Schwartz T, Hogan JW. Closure of 

Pfannenstiel skin incisions. Staples vs. subcuticular 

suture. J Reprod Med 1997; 42: 627–30.  

[9] Kathare SS, Shinde ND. A comparative study of skin 

staples and conventional sutures for abdominal skin 

Paper ID: SR23327144228 DOI: 10.21275/SR23327144228 1685 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 3, March 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

wound closures. International Surgery Journal.2019 

May 28; 6 (6): 2168 - 72 

[10] Aabakke AJ, Krebs L, Pipper CB, Secher NJ. 

Subcuticular suture compared with staples for skin 

closure after cesarean delivery: a randomized 

controlled trial. Obstetrics & Gynecology.2013 Oct 1; 

122 (4): 878 - 84.  

[11] Abdus - Salam RA, Bello FA, Olayemi O. A 

Randomized Study Comparing Skin Staples with 

Subcuticular Sutures for Wound Closure at Caesarean 

Section in Black - Skinned Women. International 

scholarly research notices.2014 Oct 29; 2014.  

[12] Varghese F, Gamalial J, Kurien JS. Skin stapler versus 

sutures in abdominal wound closure. International 

Surgery Journal.2017 Aug 24; 4 (9): 3062 - 6.  

[13] Tuuli MG, Rampersad RM, Carbone JF, Stamilio D, 

Macones GA, Odibo AO. Staples compared with 

subcuticular suture for skin closure after cesarean 

delivery: a systematic review and meta - analysis. 

Obstetrics & Gynecology.2011 Mar 1; 117 (3): 682 - 

90.  

[14] Kochar MP, Singh SP. Incised surgical wound closure 

with sutures and staples: a controlled experimental 

study. International Surgery Journal.2016 Dec 13; 2 

(3): 369 - 72.  

[15] Tsujinaka T, Yamamoto K, Fujita J, Endo S, Kawada 

J, Nakahira S, et al. Subcuticular sutures versus staples 

for skin closure after open gastrointestinal surgery: a 

phase 3, multicentre, open - label, randomised 

controlled trial. Lancet.2013; 382 (9898): 1105 - 12.  

[16] Smith TO, Sexton D, Mann C, Donell S. Meta analysis 

of stabler verse sutures. BMJ.2010; 340: c1199.17. 

Batra J, Bekal RK, Byadgi S, Attresh G, Sambyal S, 

Vakade CD. Comparison of skin staples and standard 

sutures for closing incisions after head and neck cancer 

surgery: a double - blind, randomized and prospective 

study. Journal of maxillofacial and oral surgery.2016 

Jun 1; 15 (2): 243 - 50.  

[17] Basit A, Abbasi SH, Haider S, Kiani YM, Shah FH. To 

Compare Outcomes of Stainless Skin Staples and 

Polypropylene Sutures for Skin Closure in Clean 

Elective Surgeries. Isra Med J.2018; 10 (1): 32 - 35  

[18] James Pepicello and Henry Yavorek. Five - year 

experience with tape closure of abdominal wounds. 

Surgery, Gynecology and Obsterics 1989; 169: 310 - 

314 

[19] S Shaikh, M Singh, S V Panchabhai, B D Dhaigude, A 

Bhushan hernia with stainless steel staples compared to 

conventional sutures 63 - 66 

[20] Karthikeyan S. Stapler Suturing Vs Conventional 

Suturing - A Comparative Study on the Outcome of 

Wound Closure in abdominal skin incisions. IOSR - 

JDMS.2018; 17 (2): 9 - 15 

Paper ID: SR23327144228 DOI: 10.21275/SR23327144228 1686 




