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Abstract
Introduction: In orthopedic surgery the common material or methods which are used for surgical 
site wound closure are metallic skin staples and polypropylene. But complications of surgical site 
prolong the hospital stay frequent hospital admission and limiting physical mobility.

Objective: To determine the frequency of surgical site infection in orthopedic surgery between 
metallic staples and polypropylene sutures.

Materials and Methods: This Randomized Controlled Trial (RCT) study is an approved dissertation 
of the College of Physicians and Surgeon Pakistan conducted in Department of Orthopedics, Medical 
Teaching Institute Lady Reading Hospital, Peshawar from October 2020 to April 2022 in which total 
of 306 (153 in each group) patients were observed to determine the frequency of surgical site wound 
complication rates in orthopedic wound closures between metallic skin staples and polypropylene 
sutures. Sampling technique was non-probability consecutive sampling.

Results: In this study age distribution among 306 patients was analyzed as n=6 to 8 years 26 (33.3%) 
8 to 10 years 23 (29.5%) 10 to 12 years 29 (37.2%). Mean age was 7.1 years with SD ± 2.87. Gender 
wise distribution among 306 patients was analyzed as male were 154 (50.3%) and female were 152 
(49.7%). Distribution of the duration of disease among 306 patients were analyzed as n=1 to 2 weeks 
was 231 (75.5%) and 3 to 4 weeks was 154 (50.3%). Distribution of BMI among 306 patients were 
analyzed as n= below 18.5 underweight was 122 (39.9%) 18.5 to 24.9 normal weight was 50 (16.3%) 
25.0 to 29.9 pre-obesity was 84 (27.5%) 30.0 to 34.9 obesity class was 50 (16.3%). Comparison of pin 
tract infection among group wise distribution were analyzed as n= In group (A) Yes was 18 (11.8%) 
and No was 135 (88.2%). In group (B) Yes was 44 (28.8%) and No was 109 (71.2%).

Conclusion: Surgical site infection is increased when the wound is closed with staples rather than 
sutures. In major surgeries like hemiarthroplasty or total hip arthroplasty the infection rate has 
greater chance to developed with staple than suture. So, the staples may not be recommended for 
hip surgery.
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Introduction
In orthopedic surgery the common material or methods which are used for surgical site wound 

closure are metallic skin staples and polypropylene [1]. But complications of surgical site prolong 
the hospital stay, frequent hospital admission, limiting physical mobility and additional health cost 
of about one to ten billion US Dollars [2]. According to Center of Disease Control two hundreds and 
ninety thousand surgical site infections in orthopedic surgery has been reported every year [3,4].

Different studies have been conducted in past comparing skin staples and sutures in orthopedic 
wound closure rates infections but neither has been shown superior over the other. some authors 
suggest that skin staples are costly and associated with higher rates of complications but closure 
with skin staples is rapid while some suggest that skin staples having low rates of complication as 
compares to sutures and some suggest no difference in infection rates between staples and sutures 
[4-6].

Multiple studies were there in literature which shows that surgical site infection is comparable 
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in both method [7-9], but a study conducted in Australia showed the 
rate of infection in surgical site after using metallic skin staples was 
7.6% [10]. Study was conducted in the United States took two groups 
of patients, staple group and suture group to check postoperative 
infections, in the study 45.3% patients were closed with staple and 
54% were closed using sutures they found 9.1% infection in suture 
group and 0% infection rate in staple group patients, they included 
both the gender male 28.2% and female 71.1% [6]. A study conducted 
in India revealed that 3.9% infections were found while staples were 
used and 13.0% infection cases were found when sutures were used in 
a local study conducted in Peshawar Pakistan [11].

The objective of this study is to compare the frequency of surgical 
site infection rates between skin staples and polypropylene suture 
used for wound closure. Infections rates in Pakistan are considered 
very high post operatively so this study would be beneficial in control 
of surgical site infection rates.

Material and Methods
This Randomized Controlled Trial (RCT) study is an approved 

dissertation of the College of Physicians and Surgeon Pakistan 
conducted in Department of Orthopedics, Medical Teaching Institute 
Lady Reading Hospital, Peshawar from October 2020 to April 2022 
in which total of 306 (153 in each group) patients were observed to 
determine the frequency of surgical site wound complication rates 
in orthopedic wound closures between metallic skin staples and 
polypropylene sutures. Sampling technique was non- probability 
consecutive sampling. Sample size were total 306 patients (153 patient 
in each group) keeping, 5.9% surgical site infection for polypropylene 
suture and 14.5% for stapling., 95% confidence interval and 80% 
power of test, according to WHO formula for sampling.

Patient in age of 18 to 50 years of either gender having inter 
trochanteric fracture, tibial shaft fracture, distal femur fracture 
and hip arthroplasty were included in the study while pathological 
fracture, comorbid and patient with poly trauma, patient with open 
fracture and patient with known nickel allergy and active infection 
were excluded from the study.

This study was conducted after approval of hospital ethical 
committee. All the patients fulfilling the inclusive and exclusion 
criteria were enrolled in study through Out Patient Department and 
casualty department of orthopedic. Informed written consent was 
obtained. Detail history clinical examination, routine investigations 
like CBC, RBS, ESR, CRP, relevant X-rays and viral profile done in 
each case pre operatively.

All patient were operated within 2 to 5 days of admission. surgeon 
will scrub himself from hand to elbow with pyodine solution for at 
least five minutes and before surgery patient should be scrub for two 
times with pyodine solution then apply opposite on surgical site and 
preoperatively antibiotic should be given and all patient should be 
randomized into two groups by block randomization (group wound 
closed with polypropylene and group B skin was closed with metallic 
skin staples) intra operatively after closure of fascia and subcutaneous 
tidily with Vicryl(Polydioxanone) suture and the skin were closed by 
experienced orthopedic surgeon either with polypropylene and skin 
staples and then wound closed with pyodine soaked gauze and crape 
bandage. On first and second post-op day the wound was, assess and 
on third day patient were discharge to home on intravenous antibiotic 
(cefoperazone sulbactam 2 gm) and then call patient for follow up on 
day 14.

All the data were analyzed in SPSS version 22.

Results
In this study age distribution among 306 patients was analyzed as 

n=6 to 8 years 26 (33.3%) 8 to 10 years 23 (29.5%) 10 to 12 years 29 
(37.2%). Mean age was 7.1 years with SD ± 2.87 (Table 1).

Gender wise distribution among 306 patients was analyzed as 
male were 154 (50.3%) and female were 152 (49.7%) (Table 2).

Distribution of the duration of disease among 306 patients were 
analyzed as n=1 to 2 weeks was 231 (75.5%) and 3 to 4 weeks was 154 
(50.3%) (Table 3).

Distribution of BMI among 306 patients were analyzed as n= 
below 18.5 underweight was 122 (39.9%) 18.5 to 24.9 normal weight 
was 50 (16.3%) 25.0 to 29.9 pre-obesity was 84 (27.5%) 30.0 to 34.9 
obesity class was 50 (16.3%) (Table 4).

Comparisons of pin tract infection among group wise distribution 
were analyzed as n= In group (A) Yes was 18 (11.8%) and No was 135 
(88.2%). In group (B) Yes was 44 (28.8%) and No was 109 (71.2%) 
(Table 5).

Stratification gender wise, group wise, BMI and disease wise were 
shown in Tables 6 to 10.

Discussion
Important factor in orthopedic surgery wound closure are easiness 

of closure, time used, infection rate, patient satisfaction, cost and the 

Age wise Distribution Frequency Percent

18-25 Years 85 27.8

26-30 Years 67 21.9

30-40 Years 54 17.6

40-50 Years 100 32.7

Total 306 100

Table 1: Age distribution (n=306).

Mean age was 47.1 Years with SD ± 2.87

Gender wise Distribution Frequency Percent

Male 154 50.3

Female 152 49.7

Total 306 100

Table 2: Gender wise distribution (n=306).

BMI classification Frequency Percent

Below 18.5 Underweight 122 39.9

18.5–24.9 Normal weight 50 16.3

25.0–29.9 Pre-obesity 84 27.5

30.0–34.9 Obesity class 50 16.3

Total 306 100

Table 3: BMI classification (n=306).

Mean BMI was 24.1 Years with SD ± 2.78

 Duration of 
disease Frequency Percent Valid Percent Cumulative 

Percent
1- 2 weeks 231 75.5 75.5 75.5

3-4 weeks 75 24.5 24.5 100

Total 306 100 100  

Table 4: Duration of disease (n=306).

Mean duration of Days 3.1 Years with SD ± 1.1
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aesthetic result of wound [2]. Literature shows that the infection may 
be reduced with the metallic staples due do its fixation as Bigdelian et 
al. [12] and Justinger et al. [13] conducted studies that skin stapling 
may cause less damage to the wound as compare to non-absorbable 
sutures and also less time consuming. This was argued that foreign 
body (suture) may compromise the defense system. Furthermore, 
Elliot et al. showed that staples do not cut the skin and do not go 
deep as compare to Prolene suture which may prevent infection [14]. 
However, in our study the finding was contrary- namely, that wounds 
closed with staples rather than sutures have four times the risk of 
infection. We do not know the exact cause that why this is contrary 
to the literature [15].

We are unaware of the aesthetic result of either suture material 

in orthopedic surgery [1]. Studies have shown the clinical outcomes 
of skin closure with subcuticular suture techniques have better 
cosmetic results [16-18]. In vascular surgery continuous suturing 
is used with non-cutting suture instead of staples [19,20]. In most 
orthopedic studies interrupted subcuticular suture techniques are 
used for wound closure, while some studies have use continuous 
suture technique [9,10]. No differences in results were found in 
these studies. It is unclear that continuous or interrupted suture is a 
confounding variable in respect to infection rate.

Martín-García et al. [21] and other have studied the result of 
oxygenation and perfusion on wound and concluded that deposition 
of wound collagen is directly related to it [22,23]. They showed that 
blood perfusion is higher in wounds closed with staples rather than 
sutures (P=0.02). We found that the incidence of wound infection 
was greater with staples than with sutures. Therefore, our findings do 
not confirm those of Martín-García et al. [21] as oxygen perfusion 
might be associated with wound infection and necrosis. The influence 
of oxygen perfusion in hip wounds and knee wounds, which was 
assessed in the study of Martín-García et al. remains unclear.

Metal staples have been regarded as a more expensive option 
for wound closure [9,10], though costs could be reduced by reduced 
theatre time and ease of clip removal compared with suturing wounds. 
This might prove to be false economy, however, as the consequences of 
a deep infection for the patient are substantial through the increased 
costs associated with medical care and admission to hospital [24]. 
Furthermore, as the number of dressing changes was greater in those 

Antibiotic Use Frequency Percent

Yes 83 27.1

No 223 72.9

Total 306 100

Table 5: Proper antibiotic use (n=306).

Proper Dressing Use Frequency Percent

Yes 85 27.8

No 221 72.2

Total 306 100

Table 6: Proper dressing use (n=306).

Age wise 
Distribution

Pin tract Infection after 4 
weeks

Group wise Distribution
Total P ValueGroup A (Wound closed with 

polypropylene)
Group B (skin will be closed with 

metallic skin staples)

18-25 Years

Yes
0 1 1

0.001
0.00% 2.80% 1.20%

No
49 35 84

100.00% 97.20% 98.80%

 
49 36 85  

100.00% 100.00% 100.00%  

26-30 Years

Yes
4 4 8

0.023

9.80% 15.40% 11.90%

No
37 22 59

90.20% 84.60% 88.10%

 
41 26 67

100.00% 100.00% 100.00%  

30-40 Years

Yes
8 22 30

0.333
36.40% 68.80% 55.60%

No
14 10 24

63.60% 31.20% 44.40%

 
22 32 54  

100.00% 100.00% 100.00%  

40-50 Years

Yes
6 17 23

0.001
14.60% 28.80% 23.00%

No
35 42 77

85.40% 71.20% 77.00%

 
41 59 100  

100.00% 100.00% 100.00%  

Table 7: Comparison of pin tract infection * Group wise distribution crosstabulation (n=306).
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who underwent skin stapling, and as a specific staple remover is 
required, the overall cost of the staples and applicator is mitigated by 
savings in dressing costs.

One study assessed patients’ satisfaction and reported no 
significant difference between the groups [1]. Singer et al. [9] and 

Gender wise 
Distribution Pin tract Infection after 4 weeks

Group wise Distribution

Total P ValueGroup A (Wound closed with 
polypropylene)

Group B (skin will be closed with 
metallic

skin staples)

Male

Yes
10 32 42

0.001
14.10% 38.60% 27.30%

No
61 51 112

85.90% 61.40% 72.70%

 
71 83 154  

100.00% 100.00% 100.00%  

Female

Yes
8 12 20

0.0019.80% 17.10% 13.20%

No
74 58 132

90.20% 82.90% 86.80%  

 
82 70 152  

100.00% 100.00% 100.00%  

Table 8: Stratification of gender wise distribution * pin tract infection (n=306).

BMI classification Pin tract Infection after 4 
weeks

Group wise Distribution
Total P ValueGroup A (Wound closed with 

polypropylene)
Group B (skin will be closed with 

metallic skin staples)

Below 18.5 Underweight

Yes
15 0 15

0.001

20.30% 0.00% 12.30%

No
59 48 107

79.70% 100.00% 87.70%

 
74 48 122

100.00% 100.00% 100.00%  

18.5–24.9 Normal weight

Yes
8 12 20

0.123

32.00% 48.00% 40.00%

No
17 13 30

68.00% 52.00% 60.00%

 
25 25 50

100.00% 100.00% 100.00%  

25.0–29.9 
Pre-Obesity

Yes
10 30 40

0.021
29.40% 60.00% 47.60%

No
24 20 44

70.60% 40.00% 52.40%

 
34 50 84  

100.00% 100.00% 100.00%  

30.0–34.9 Obesity class

Yes
0 2 2

0.001
0.00% 6.70% 4.00%

No
20 28 48

100.00% 93.30% 96.00%

20 30 50  

100.00% 100.00% 100.00%  

Table 9: Stratification of BMI classification * pin tract infection (n=306).

Kanzler et al. [2] studies showed that polypropylene suture was easy 
and less painful as compare to staples to remove. This painful removal 
staple compared with suture has been mentioned the literature of 
allied surgery [25-27]. Apart from that researchers suggested that 
there may be a satisfaction for surgeons in using staples as it is less 
time consuming particular after a long operation with physical 
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Duration of 
disease   

Group wise Distribution
Total P ValueGroup A (Wound closed with 

polypropylene)
Group B (skin will be closed with 

metallic skin staples)

1- 2 weeks

Yes
Count 26 32 58

0.001

% within Group wise 
Distribution 22.00% 28.30% 25.10%

No
Count 92 81 173

% within Group wise 
Distribution 78.00% 71.70% 74.90%

 
Count 118 113 231  

% within Group wise 
Distribution 100.00% 100.00% 100.00%  

3-4 weeks

Yes
Count 8 12 20

0.001

% within Group wise 
Distribution 22.90% 30.00% 26.70%

No
Count 27 28 55

% within Group wise 
Distribution 77.10% 70.00% 73.30%

 
Count 35 40 75  

% within Group wise 
Distribution 100.00% 100.00% 100.00%  

Table 10: Stratification of duration of disease * pin tract infection (n=306).

tiredness [28].

Our findings can be directly generalized only to orthopedic hip 
and knee arthroplasty surgery. Different methods of skin closure, 
however, have been assessed in other surgical procedures, such as 
scalp lacerations. While stapling has been shown to be faster and 
less expensive than suturing in the repair of uncomplicated scalp 
lacerations in children and adults, no differences in complication 
rates, including infection, have been shown [12].

Finally, a systematic review of methods of skin closure in caesarean 
section reported that use of absorbable subcuticular sutures resulted 
in less postoperative pain and yielded a better cosmetic result than 
staples [13]. While there seems to be consensus that staple closure 
is faster than suture closure, there remains some variation between 
studies for cosmetic results and pain outcomes. By re-evaluating this 
issue with well-designed randomized controlled trials, it was possible 
to compare the findings of orthopedic to other surgical procedures.

We found no significant difference in the presentation of 
inflammation for wounds closed with sutures rather than staples, 
which was unexpected given the differences exhibited between 
methods for infection. This outcome, however, was assessed in only 
two studies with small cohorts so the lack of a statistical difference 
might have been because of type II statistical error. We also noted 
considerable heterogeneity, possibly as a consequence of the small 
number of patients reviewed, so it might be inappropriate to use these 
results based on the current pooled analysis. Further study of the 
effect of inflammation as an outcome with large sufficiently powerful 
samples is therefore indicated to assess whether this outcome measure 
differs between orthopedic wounds closed with sutures compared 
with staples.

A major limitation within the literature was that none of the 
studies differentiated between superficial and deep wound infections 
in their results. While superficial wound infections might be 
problematic for the patient, these will usually resolve with antibiotics.

Nearly all identified papers compared the outcome of method of 
wound closure in hip surgery. We did not find any studies assessing 
the effect of different methods in spinal surgery, only one study was 
identified on the effects of knee surgery, and only Murphy et al. study 

included patients who had undergone upper limb surgery [9]. The 
limited evidence, particularly in upper limb surgery, might reflect a 
predominance of suture closure after elbow, wrist, and hand surgery. 
The clinical justification for this might be on ease of sutured closure 
compared with staples in hand surgery or on an improved cosmetic 
result with sutures.

Conclusion
Surgical site infection is increased when the wound is closed with 

staples rather than sutures. In major surgeries like hemiarthroplasty 
or total hip arthroplasty the infection rate has greater chance 
to developed with staple than suture. So, the staples may not be 
recommended for hip surgery.
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