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Abstract

Introduction: Infection of surgical wounds is an important complication that delays recovery and the length of hospital admission. This study aimed
to determine the infection rate in intertrochanteric femoral fracture surgeries by two methods of closure with nylon thread or staple. Materials
&Methods: This retrospective cross-sectional study was conducted on 123 male and 77 female patients in Kosar Hospital, Semnan, Iran. In this
study, patients who underwent intertrochanteric femoral fracture surgery via the dynamic hip screw (DHS) technique between 2017 and 2019 were
participated voluntary. Demographic information, surgical complications, and infection history were extracted from the files and recorded in the data
collection form. Data were analyzed by sing SPSSz software through by chi-square, Fisher's exact test, 2-tailed t-test, and logistic regression. Results:
in this study 61.5% of patients were male and 38.5% were female. The type of suture in 100 patients (50%) was a staple and in 100 patients (50%) was
a nylon thread. A surgical complication was observed in 51 patients (25.5%) as inflammation, in 1 patient (0.5%) as serous secretion, and 3 patients
(1.5%) as inflammation and serous secretion simultaneously, whilel45 patients (72.5%) developed no complications. There was no significant
difference between gender, age, and underlying disease with suture type (staple and nylon suture) (P>0.05). The incidence of complications in the
nylon group was 20% compared to the staple group (35%). There was a statistically significant difference between surgical complications with
patients' suture type (P<0.05). Conclusion: Nylon thread sutures as a technique for surgical site wound closure in intertrochanteric femoral fracture
surgeries, have more favorable results compared to staples due to lower complication rate and surgical site infection.
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Introduction infection that sometimes leads to the failure of surgical goals

and irreparable damage (4, 5).

One of the most common and dangerous complications in Among SSI cases, those related to orthopedic surgery tend

hospitalized patients is healthcare-associated infections to be more severe. In these surgeries, using implant tools

(HAIs) that increase mortality rate, length of hospitalization,
and diagnostic and therapeutic care which lead to an increase
in hospital costs, absenteeism, and long-term away from
family (1, 2).

One type of HAIs is surgical site infection (SSI), which
occurs after surgery. In another words, it has been defined as
the occurrence of any infection in the tissue or opened organ
and the cavity manipulated during surgery (3). One of the
complications which occurs after surgery is a post-operative

usually increase the risk of infection (6, 7). There are different
statistics for the incidence of SSI which is caused by different
conditions of surgical procedures, the expertise of surgeons,
hospitals facilities, and patients characteristics' (8).

Many external and internal factors such as the patient's
surgery, length of
hospitalization, preparation of the skin, methods of hand

clinical ~condition, duration of
disinfection by the surgery team, operating room conditions,

and type of implant have been accepted to cause infection (9,
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Table 1 The Relationship between underlying disease and suture type

Staple Naylon P-value
Underlying disease () P (n)y (chi2)
No 75 78
hypertension 16 19
Yes Cardiac 7 2 0.617
Hypertension &Cardiac 2 1
Total 100 100

10). In many cases, however, the etiology of the infection is not
well known (11).

Surgical site infection is defined as occurrence of the
infection with infectious discharge within one month after
surgery (12).

Nylon sutures and skin staples are the two most commonly
used techniques for wound closure in orthopedic surgeries.
Many studies assessed the efficacy and complications of wound
closure techniques but the results are controversial. some
studies demonstrated a higher risk of infection with staples,
however, several studies suggested that there is no difference
between staples and sutures (13, 14).

Due to the high prevalence of orthopedic surgical site
infections, this study aimed to comparing the rate of
infection in two types of sutures and staples to identify a
better method of surgery and play a crucial role in reducing
post-operative infections for improving the health of the
community.

Materials and Methods

This cross-sectional study was performed in Kosar Hospital,
Semnan, Iran. The ethics committee of Semnan University of
medical sciences (IR.SEMUMS.REC.1399.083) approved the
study. Inclusion criteria were as follows; age over 60 years
(similar healing condition), intertrochanteric fracture, absence
of multiple fractures, and recording of required information in
with antibiotics
surgery,
disorders, and

the patient’s medical records. Patients

administration other than those required for

corticosteroids, smoking, rheumatologic
diabetes were excluded from the study.

The demographic information recorded in the file, as well
as the patient's medical history of the fracture, was extracted;
including age, underlying conditions such as hypertension, and
gender. Patient’s files were compared based on whether nylon
thread was used to repair and sew the suture site or the stapler

was divided into two groups.

Table 2. Relationship between surgical complication and suture type
in patients

L. Staple Naylon P-value
Complication (nl; (:;) (chi2)
No 65 79
Inflammation 32 19
Serous secretion - 1
Yes Infection - - 0.027*
Inflammation & Serous 3 )
secretion
Total 100 100
*P<0.05

In this study, all patients received intravenous Cefazloin
and subcutaneous tissue was sutured with a Vicryl thread. All
of the surgeries were performed by one experienced surgeon

Statistical analysis

Chi-Square test or Fisher's exact test and t-test was used to
compare the relationship between qualitative variables and
analysis of variance was used to investigate quantitative
variables among groups. The significance level was considered
<0.05. The data were analyzed using IBM SPSS version 20.0
(SPSS»0).

Results

Totally 200 patients who underwent dynamic hip screw (DHS)
placement surgery due to intertrochanteric femoral fracture
from 2017 to 2019 were participated in this study voluntary.
Out of 200 studied patients, 123 (61.5%) were male and 77
(38.5%) were female. Most patients (76.5%) did not have any
underlying diseases. 47 patients had the underlying disease,
mostly hypertension with a frequency of 35 patients (17.5%).
145 patients (72.5%) did not have any complications
subsequent to the surgery. 55 patients (27.5%) developed
surgical complications, of which 51 patients (25.5%) had
inflammation, 3 (1.5%) had
inflammation and serous secretion and 1 patient had serous

patients simultaneous
secretion.

In 100 patients (50%) the type of suture was Staple and in
100 patients (50%) it was through nylon thread. There were 57
female patients in the nylon suture group and 66 male patients
in the staple suture group, which was not statistically
significant by gender (P=0.191). The mean+SD age of patients
in the staple group was 64.4+3.1 and in the nylon, suture group
was 64.743.4 years respectively that the t-test showed no
statistically significant difference between the two groups by
age (P<0.05).
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In the staple suture group, 16 patients (16%) had
underlying hypertension, and (7%) of patients had underlying
heart disease. In the nylon suture group, 19 patients (19%) had
underlying hypertension and 2 patients (2%) had underlying heart
disease (Table 1).

In the group of patients with a suture through the staple, 32
patients (32%) with inflammatory complications and 3patients
(3%) with simultaneous complication of inflammation and
serous secretion were observed. In the group of patients with a
(19%) with
observed with

suture through nylon thread, 19 patients

developing inflammation were surgical
complications and lpatient (1%) was observed with serous
secretion complication (Table 2). It could be concluded that
total surgical complications were significantly lower in nylon

group than staple group (P=0.027).

Discussion

One of the main factors that increase the burden on the health
care system, length of hospitalization, and costs in the setting of
orthopedic surgeries are wound complications. SSIs are a
serious complication of orthopedic surgeries and lead to
prolonged  hospitalization,  increased economic  and
psychological burden on patients, and increased mortality rate
too (15, 16).

Nylon sutures and staples are the two most common
surgical site wound closure techniques in orthopedic surgeries.
Wound closure and SSI play a crucial role in post-operative
success. Efficacy, infection rate, rate of complication, and
cosmetic outcomes remained controversial in the literature
(17). Features that play a crucial role in choosing the preferred
technique are rapid healing, acceptable scar, and low
complication development (18).

In this study, short-term post-operative complications by
two methods of wound healing (staple vs. nylon thread) in
intertrochanteric femoral fractures were investigated. The
results of our study demonstrated that the incidence of
complications in the staple group is significantly higher than in
the nylon thread group.

Shetty et al. (19) showed that the incidence of staple
complications, mainly infections, was more frequent in the
suture thread group., which was similar to the results of the
present study. The results of the Badres et al. (20) study were
similar to our results in which both demonstrated that the
incidence of complications, infectious discharge , and the length
of hospitalization are higher in the staple group in those who
underwent intertrochanteric femoral fractures surgeries (8).

Previous studies exhibited that the superficial infection rate,
prolonged wound discharge, and length of hospitalization were
lower correlated with suture application, deep infection,
abscess formation, wound dehiscence, patient satisfaction,
allergic reaction, and inflammation. (21-23). Rui et al. (24)
divided patients who underwent primary unilateral total hip
arthroplasty into staple and suture groups. No one in the suture
group developed a post-operative superficial infection, while 2
of the staple group showed some grade of infection. In addition
to, time to dry surgical incision and length of post-operative
hospitalization were lower in the suture group. Van de kuit et
al. (25) in a meta-analysis, concluded that the application of
staples was associated with a higher risk of SSI in knee and hip
arthroplasty, of course more in hip arthroplasty.

In contrast, some other studies demonstrated that the
incidence of complication was not higher while skin was sutured
via metal staples and suturing time was significantly lower in the
staple method (26-28). Shantz et al. (29) showed that during a
six-week follow-up in patients who underwent non-emergent
orthopedic surgery, the complication rate was not significantly
different between the suture and staple groups. Although the
time to close the wound with a staple was shorter, and the pain at
the removal time were more remarkable. Both staple and suture
surgical site closure provide a favorable healing environment by
means of tissue oxygenation, but staple possesses better blood
perfusion (30). A meta-analysis conducted by Kim et al
demonstrated that in the setting of total knee arthroplasty
(TKA), the rate of superficial and deep infection, abscess
formation, and wound dehiscence were higher in the suture
group. They also concluded that primary surgical site closure
with staples had lower wound complications and wound closure
time, so staples were superior to sutures in TKA (31).

The results of the present study demonstrated that the age
of patients in the nylon thread group was significantly higher
than in the other group. Thus, it can be concluded that
intertrochanteric femoral fractures are more common in older
people (32). Older people, due to their physical condition, need
to undergo surgery more urgently, and because of the
availability of nylon thread, most emergency surgeries are
performed with this method. Therefore, the mean age of
patients in the nylon thread group is expected to be higher. Sex
differences and underlying diseases did not have a statistically
significant impact on the outcomes of our study.

Our results demonstrated that among the two most
commonly used techniques of wound closure subsequent to
intertrochanteric femoral surgery, the application of nylon

thread had better outcomes than staples in elders.
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Our study had some limitations; one is that it is a cross-
sectional study that have its limitations, including the inability
to control all the causes and the underlying variables. In
addition, there are certainly many other factors that may affect
the
intertrochanteric femoral fracture surgery, but it was certainly

incidence of infection and complications after
not possible to control all of them, especially hospital
conditions and the surgeon's skill in one study. Therefore,
further studies with the wider statistical community is

recommended.

Conclusion

The results of the present study demonstrated that, in general,
the incidence of complications and erythema after surgery of
intertrochanteric femoral fractures is lower in the nylon thread
group. Therefore, it can be concluded that nylon thread as a
technique for surgical site wound closure has a lower
complication and infection rate compared to staple.

Acknowledgements

This study has been adapted from General Practitioner at
The authors
necessitate themselves to thank and appreciate the material and

Semnan University of Medical Sciences.

spiritual support of the Vice-Chancellor for Research and
Technology of the Semnan University of Medical Sciences.

Conflict of interest:

None

Funding support:

The study was funded by Vice-chancellor for Research and
Technology, Semnan University of Medical Sciences

(IR.SEMUMS.REC.1399.083).

Authors’ contributions:
All authors made substantial contributions to the conception,
design, analysis, and interpretation of data.

References

1. Al-Tawfiq JA, Tambyah PA. Healthcare associated infections
(HALI) perspectives. ] Infect Public Health. 2014;7(4):339-44.

2. Miclau T, Schmidt AH, Wenke JC, Webb LX, Harro JM,
Prabhakara R, et al. Infection. ] Orthop Trauma. 2010;24(9):583-6.

3. Leaper D, Ousey K. Evidence update on prevention of surgical
site infection. Curr Opin Infect Dis. 2015;28(2):158-63.

10.

11.

12.

13.

14.

15.

16.

17.

Pellowe C. Managing and leading the infection prevention
initiative. ] Nurs Manag. 2007;15(6):567-73.

K, Rashed T, Boskabadi H, Yazdan Panah M,
Khakzadan F, Safaee H, et al. Neonatal intensive care unit
nosocomial bacterial infections. Tehran Univ Med ] TUMS Publ.
2008;66(5):349-54.

Owens CD, Stoessel K. Surgical site infections: epidemiology,

Ghazvini

microbiology and prevention. ] Hosp Infect. 2008;70 Suppl
2(SUPPL. 2):3-10.

Dadkhahfar S, Ohadi L, Biglari F, Kafiabadi M]J. Surgical site
infection following orthopedic surgery in a patient with acne: A
challenging case. Authorea Prepr. 2022 16; 8.

Shoaib M, Ali MA, Sultan B, Sultan S. Infection in Orthopedic
Implant Surgery, Its Risk Factors And Outcome. ] Ayub Med
Coll Abbottabad. 2008;20(1).

Anderson DJ, Podgorny K, Berrios-Torres SI, Bratzler DW,
Dellinger EP, Greene L, et al. Strategies to Prevent Surgical Site
Infections in Acute Care Hospitals: 2014 Update. Infect Control
Hosp Epidemiol i. 2014 Jun 1 [cited 2022 Aug 15];35(6):605.
Available from: /pmc/articles/PMC4267723/

iErcole FF, Chianca TCM, Duarte D, Starling CEF, Carneiro M.
Surgical site infection in patients submitted to orthopedic
surgery: the NNIS risk index and risk prediction. Rev Lat Am
Enfermagem. 2011 Mar;19(2):269-76.

Copanitsanou P. Recognising and preventing surgical site
infection after orthopaedic surgery. Int J Orthop trauma Nurs.
2020 May 1;37.

Knowledge, Attitude, and Practice of ICU Nurses about
Nosocomial Infections Control in Teaching Hospitals of Tabriz |
Request PDF.
Yuenyongviwat V, Iamthanaporn K, Hongnaparak T,
Tangtrakulwanich B. A randomised controlled trial comparing
skin closure in total knee arthroplasty in the same knee: nylon
sutures versus skin staples. Bone Joint Res. 2016 May
1;5(5):185-90.

Krishnan R, MacNeil SD, Malvankar-Mehta MS. Comparing
sutures versus staples for skin closure after orthopaedic
surgery: systematic review and meta-analysis. BMJ Open
2016;6(1).

Taherpour N, Mehrabi Y, Seifi A, Eshrati B, Hashemi Nazari
SS. Epidemiologic characteristics of orthopedic surgical site
infections and under-reporting estimation of registries using
capture-recapture BMC Infect Dis. 2021 Dec
1;21(1):1-7.

Memtsoudis SG, Hughes A, Ma Y, Chiu YL, Sama AA, Girardi
FPJCO, et al. Increased in-hospital complications after primary

analysis.

posterior  versus anterior  cervical  fusion.
2011;469:649-57.

Newman JT, Morgan SJ, Resende G V., Williams AE, Hammerberg
EM, Dayton MR. Modality of wound closure after total knee
replacement: are staples as safe as sutures? A retrospective study of

181 patients. Patient Saf Surg. 2011 19 [;5(1).

primary

Journal of Clinical Physiotherapy Research. 2022;7(2): e60

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http: Journals.sbmu.ac.ir. physiotherapy



Infection in nylon vs staple sutured wound

€60

18.

19.

20.

21.

22.

23.

24.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0). Downloaded from: http://journals.sbmu.ac.ir/ physiotherapy

Livesey C, Wylde V, Descamps S, Estela CM, Bannister GC,
Learmonth ID, et al. Skin closure after total hip replacement: a
randomised controlled trial of skin adhesive versus surgical
staples. ] Bone Joint Surg Br. 2009;91(6):725-9.

Shetty AA, Kumar VS, Morgan-Hough C, Georgeu GA, James
KD, Nicholl JE. Comparing wound complication rates following
closure of hip wounds with metallic skin staples or subcuticular
vicryl suture: a prospective randomised trial. J Orthop Surg
(Hong Kong). 2004;12(2):191-3.

Badres IA, Suen K, Tran P. Effect of Wound Closure Technique
in Proximal Femoral Fractures: A Prospective Cohort Study. ]
Orthop Trauma. 2020 1;34(10):553-8.

Liu Z, Liu B, Yang H, Zhao L. Staples versus sutures for skin
closure in hip arthroplasty: a meta-analysis and systematic
review. ] Orthop Surg Res. 2021 1;16(1).

Khan RJK, Fick D, Yao F, Tang K, Hurworth M, Nivbrant B, et
al. A comparison of three methods of wound closure following
arthroplasty: a prospective, randomised, controlled trial. ] Bone
Joint Surg Br. 2006;88(2):238-42.

Hemming K, Pinkney T, Futaba K, Pennant M, Morton DG,
Lilford R]. A systematic review of systematic reviews and
panoramic meta-analysis: staples versus sutures for surgical
procedures. PLoS One. 2013 7;8(10).

Rui M, Zheng X, Sun SS, Li CY, Zhang XC, Guo KJ, et al. A
prospective randomised comparison of 2 skin closure techniques
in primary total hip arthroplasty surgery. Hip Int. 2018
1;28(1):101-5.

25.

26.

27.

28.

29.

30.

31.

32.

van de Kuit A, Krishnan RJ, Mallee WH, Goedhart LM, Lambert B,
Doornberg JN, et al. Surgical site infection after wound closure with
staples versus sutures in elective knee and hip arthroplasty: a
systematic review and meta-analysis. Arthroplast (London,
England). 2022 1;4(1).

Metal staples versus conventional suture for wound closure in total
knee arthroplasty.

Smith TO, Sexton D, Mann C, Donell S. Sutures versus staples for
skin closure in orthopaedic surgery: meta-analysis. Bmj. 2010 Mar
17;340.

Mackeen AD, Schuster M, Berghella V. Suture versus staples for
skin closure after cesarean: a metaanalysis. American journal of
obstetrics and gynecology. 2015 May 1;212(5):621-el.

Slade Shantz JA, Vernon J, Morshed S, Leiter ], Stranges G. Sutures
versus staples for wound closure in orthopaedic surgery: a pilot
randomized controlled trial. Patient Saf Surg. 2013 Feb 9 [cited 2022
Aug 27];7(1).

Graham DA, Jeffery JA, Bain D, Davies P, Bentley G. Staple vs.
subcuticular vicryl skin closure in knee replacement surgery: A
spectrophotographic assessment of wound characteristics. Knee.
2000;7(4):239-43.

Kim KY, Anoushiravani AA, Long WJ, Vigdorchik JM, Fernandez-
Madrid 1, Schwarzkopf R. A Meta-Analysis and Systematic Review
Evaluating Skin Closure After Total Knee Arthroplasty-What Is the
Best Method? ] Arthroplasty [Internet]. 2017 Sep 1;32(9):2920-7.
Hollingworth W, Todd CJ, Parker MJ. The cost of treating hip
fractures in the twenty-first century: short report. Osteoporos
Int. 1996;6 Suppl 2(SUPPL. 2):13-5.

Journal of Clinical Physiotherapy Research. 2022;7(2): e60



