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Introduction 

Skin is the largest organ in the human body and 

plays various important roles in life processes. 

There are five main functions of the skin in our 

body, including as protection, thermoregulation, 

serve to sense because it contains various nerve 

receptors that are sensitive to stimuli such as 

pain, temperature, pressure, and touch, plays a 

role in the body's metabolic processes and has an 

aesthetic function where the appearance of scar 

tissue on the skin can affect a person's self-

confidence in relationships.
1,2

 

Severe skin damage such as injury can certainly 

interfere with the protective function of the skin 

and in certain conditions can be life-threatening. 

Wound is a disruption of tissue continuity due to 

tissue damage. Wounds have a fairly large 

morbidity rate worldwide and are divided into 

acute wounds, that is heal within 8-12 weeks and 

chronic wounds with a healing time of more 

than 12 weeks.
3-5

 

A fall, a car accident, a sharp impact injury, or a 

surgical procedure can all result in injuries. 

According to statistics from the Ministry of 

Health of the Republic of Indonesia, injuries or 

illnesses reached up to 8.2% of the population in 

2013. The highest injury prevalence was in 

South Sulawesi (12.8%), while the lowest was in 

Jambi (4.5%). Abrasions, which are prevalent in 

the Indonesian population at 70.9%, and 

lacerations, which are prevalent at up to 23.2%, 

are the two most prevalent types of wounds.
3 

 

A wound healing process is the body's  
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Abstract Skin, which is the biggest organ in the human body, is vital to many aspects of our lives. 

Significant skin damage, such as a wound, can undoubtedly affect the skin's ability to protect the 

body and, in some cases, even endanger life. Understanding the importance of effective wound 

treatment is very important. The main goal of successful wound care is rapid wound healing with 

excellent functional and cosmetic results. A suture is any material thread that connects tissues or 

binds blood vessels together. In clinical settings, sutures of varying types, such as simple 

interrupted, vertical mattress, horizontal mattress, and sub-cuticular, are widely employed. When 

applying stainless steel staples, using staples is an excellent alternative to suture closure. The use of 

adhesive or sticky glue to seal the skin, close the margins of laceration wounds, or as an addition to 

various surgical operations are all examples of adhesive treatments. Each method has advantages 

and pitfalls of its own. There is no significant difference between the three wound closure 

procedures in terms of cosmetic concerns, potential secondary infections, discomfort, expenses, or 

time necessary for the wound closure process. 
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Figure 1 Skin anatomy.[8] Figure 2 An illustration of the stages of wound healing.[10] 

 

physiological reaction to injuries. The 

restoration of tissue integrity during the wound 

healing process involves a number of intricate 

mechanisms involving different cell types, 

cytokines, mediators, and the vascular system.
6
 

This is the essential foundation for 

comprehending the significance of effective 

wound care. The major objective of effective 

wound care is to achieve rapid healing with the 

best possible functional and cosmetic outcomes. 

The best environment for wound healing can be 

created while avoiding infection and additional 

damage. This review specifically discusses 

wound closure techniques as a kind of wound 

treatment. 

Skin anatomy and physiology 

The epidermis and dermis are the two primary 

layers of the skin. The ectoderm, which is 

primarily made up of keratinocytes, is the source 

of the epidermis, an epithelial tissue. The 

basement membrane, a slender, multi-layered 

structure that connects the epidermis to the 

dermis, is the epidermis' lowest layer. The 

dermis, a layer of relatively dense connective 

tissue produced from the mesoderm, is followed 

by subcutaneous tissue, a layer of loose 

connective tissue that, in some areas, is 

primarily made up of adipose tissue.
3,7

 

Wound healing process 

There are three stages to the wound healing 

process: the inflammatory stage, the 

proliferative stage, and the maturation or 

remodeling stage. Eicosanoids, such as 

prostaglandins, prostacyclin, thromboxane, 

leukotrienes, and lipoxins, as well as cytokines 

like chemokines, lymphokines, interleukins, 

interferons, tumor necrosis factor, nitric oxide, 

and growth factors are among the inflammatory 

mediators involved in wound healing. The 

inflammatory phase, which lasts from the first 

day until the fifth day, begins with a process of 

blood vessel hemostasis in the form of platelet 

aggregation and the formation of a fibrin mesh 

to stop the bleeding. This is followed by a 

process of vasoconstriction from the blood 

vessel. Angiogenesis starts when new capillaries 

are formed by the endothelial cells of the blood 

arteries surrounding the wound.
3,9
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The granulation tissue, which is made up of a 

network of new capillaries, fibroblasts, and 

macrophages, forms at the base of the wound 

during the proliferative phase, giving the wound 

a fresh, glossy appearance and a bright red 

appearance. Fibroblasts will multiply and 

produce collagen, which might join the margins 

of the wound. For up to three weeks, the 

proliferative phase can last. Before normal tissue 

begins to form, the maturation or remodeling 

period might last anywhere between a few 

weeks and two years. In this stage, the 

inflammation-related symptoms have vanished, 

fresh collagen has produced, and a far more 

robust tissue has emerged. Collagen synthesis 

and scar contraction are the key features of this 

maturation or remodeling stage. Scar tissue can 

form at the end of the wound healing process.
3,9

 

The Centers for Disease Control and Prevention 

(CDC) classifies wounds into four categories 

based on the degree of contamination: clean 

wounds, clean contaminated wounds, 

contaminated wounds, and wounds that only 

affect the epidermis. Based on the cause, 

wounds can be divided into three types: erosion 

wounds, abrasion wounds, and excoriation 

wounds that only affect the epidermis, contusion 

wounds, and lacerations, which can be divided 

into incision, tension laceration, and crush 

laceration or compression laceration.
11,12

 

Based on the rate and pattern of healing, wounds 

are divided into three categories depending on 

the type of tissue involved and the process of 

wound closure. These categories include 

primary intention, secondary intention and 

tertiary intention.
13,14

 

Wound closure technique 

Stitching technique 

A suture can be defined as any strand of material 

used to bind blood vessels or bring tissue 

together. The technique of closing wounds with 

sutures has been used since 2000 BC (BC) by 

the Egyptians and Syrians. For centuries, a wide 

variety of materials including silk, linen, cotton, 

horsehair, veins, animal intestines, and wire 

made of precious metals have been used in 

surgical procedures. A good dermatologist has 

knowledge of basic suture technique, thread size 

and needle size to produce a good wound 

healing process in minimum time.
13,16 

 

 
Figure 3 The description the type of wound healing.[15] 
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Figure 4 Anatomy and various needle curves.[17] 

The needle consists of three main parts, namely 

the eye, body, and point. The eye of the needle is 

where the stitch attaches to the needle and this 

can become the actual eye of the needle, where 

the thread can pass through and be threaded onto 

the needle. The needle body is the most 

substantial part of the needle and connects the 

eye to the point and determines the shape of the 

needle. The needle body can be straight or 

curved. Needle circumferences can be of 

different lengths, with the most commonly used 

needle curves being 1/4, 1/2, 3/8, or 1/3 circle. 

The curve of the needle body is very important 

in helping the surgeon know where the needle 

tip is. Most cases use a 3/8 needle.
17

 

Several types of sutures are widely used in daily  
[ 

practice, including simple interrupted, vertical 

mattress, horizontal mattress and sub-cuticular.
18

 

Stapler technique 

Closing the wound using the staple technique is 

a good alternative for suture closure, especially 

for staples made of stainless steel. One of the 

advantages of surgical wound closure using 

staples is related to the low level of tissue 

reactivity resulting in higher resistance to 

infection in contaminated wounds and can 

reduce the local inflammatory response. Wound 

closure using staples has been reported to have 

good cosmetic results and has a better fixation 

rate, although in some RCTs it was reported that 

there was no difference between the use of the 

suture method and the use of staples in the rate 

of wound infection.
13,19,20

 

Staple closure is indicated for scalp lacerations 

that do not require extensive hemostasis and do 

not involve a tear in the area of the fronto-

occipital aponeurosis (galea). Staples are also 

indicated for non-facial linear lacerations caused 

by shearing forces for example lacerations 

caused by sharp objects. Wound closure using 

staples consists of non-absorbable and 

absorbable. The non-absorbable staples are 

made of stainless steel. This type of staple is 

available in two sizes, namely the regular size 

and the wide size.
13,21

 

  
Figure 5 Overview of the tool A. Skin stapler and the stages of attaching a stapler to the skin (1,2,3,4,5,6,7,8).[13] 
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Figure 6 Overview A. Skin stapler 

extractor and stages of taking 

staples on the skin (1,2,3).[13] 

Figure 7 Wound closure technique 

using adhesive glue on the 

forehead area.[22] 

Figure 8 Adhesive technique. 

(adhesive) with steps A. Remove tapes 

using sterile technique, B. Remove 

tapes as needed, C. Apply tapes at 1/8-

inch intervals as needed and make sure 

the skin around the wound is dry 

before applying tapes, D. When 

healing occurs , remove the tapes from 

the outside to the edge of the wound 

and gently lift the tapes off the 

wound.[13] 

 

Table 1 Advantages and disadvantages of using adhesive tape for skin 

wound closure.[13] 

Advantage Disadvantage 

Quick and simple closing Relatively poor patient compliance 

Causes minimal local inflammatory 

process 

Easy to release by patient 

No risk of needle stick injury for 

healthcare workers 

Must keep dry 

Does not cause ischemia and tissue 

necrosis 

Cannot be used on oily or hairy 

areas 

 

 

Metal staples provide faster closure when 

compared to wound closure using the suture 

technique. Metal staples also provide excellent 

wound edge eversion without tissue 

strangulation and produce minimal cross-

scarring. Staples have satisfactory results for 

skin wound closure in a variety of circumstances 

and are very useful in the fixation of skin grafts 

and have slightly superior cosmetic results when 

used to close scalp wounds. Contaminated 

wounds that are closed with staples have a lower 

incidence of infection when compared to 

sutures. There are extractors specifically 

designed to remove staples, although staple 

removal can also be done using a hemostat.
13,21 

Skin staples can be removed for the same 

duration as suture removal in the skin based on 

their location. In the wound area on the scalp, 

the staples can be removed on the 7th day after 

insertion. In injured areas of the body and 

extremities, staples can be removed with a 

duration of between 7 to 14 days. Stapling 

wounds can be treated with topical antibiotic 

ointment and the patient is advised to take a 

shower the next day after the stapler is placed. If 

staples are applied to the scalp area, the patient 

is advised to be careful when combing the hair. 

There is a disposable stapler that is specially 

designed for one hand and is provided by a 

healthcare provider.
 13 

Adhesive compound technique 

Adhesive techniques can use adhesive tape or 

adhesive glue to close the edges of the 

laceration, seal the skin, and can be used as an 

aid in certain surgical procedures. Adhesive 

compounds are often associated with minimal 

tissue reactivity and have a low infection rate 

but tend to be released when there is excessive 

tension or moisture. One of the advantages of 

adhesive compounds, among others, is that it is 

fast and easy to use, the patient tends to be more 
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comfortable, requires low costs and benefits for 

the operator, among others, there is no risk of 

injury because of needle sticks during wound 

closure procedures. Closure of seams with 

adhesive compounds can be left for a long time 

without causing scars.
13

 

Tissue adhesive glue has been used in surgery 

since the 1960s and has been approved by the 

United States Food and Drug Administration or 

the U.S. Food and Drug Administration (FDA) 

in 1998. Skin adhesive glue is a safe and 

effective material, but wound selection is also 

very important regarding the success process. 

The most widely used leather adhesives are 

cyanoacrylates. It consists of liquid monomers 

that react with formaldehyde upon contact with 

skin or other surfaces. This polymerization will 

result in an exothermic reaction to create a 

bridge as well as adhesion to the skin. One study 

showed that today's adhesives have the 

equivalent strength of a 4.0 nylon thread in 

wound closure.
22 

Indications for the use of surgical tapes or the 

use of adhesive tapes are an effective alternative 

to wound closure when tensile strength and 

resistance to infection are not important factors. 

Surgical tapes can also be used to complete the 

suture process or staple closure. Surgical tapes 

or the use of adhesive tapes are not 

recommended to be used as the only modality 

for primary wound closure because there are 

several complications that may occur, including 

tissue detachment or dehiscence, difficulties 

when applied to hairy areas and the need to keep 

the adhesive tape dry. Surgical tapes also cannot 

be used on deep wounds and cannot be used to 

control bleeding.
13

 

Surgical tapes or adhesive tapes should be held 

together for as long as possible at least as long 

as the seams have not come off. Patients can be 

educated to keep the adhesive tape area dry, and 

the tape does not come off. The patient is still 

allowed to take a bath in the first week by 

covering the wound with a plaster or bandage to 

protect it from high humidity.
13

 

Evidence-based review 

The choice of surgical wound closure technique, 

whether for major or minor surgical procedures, 

always generates several issues, one of which is 

connected to how quickly the wound heals after 

surgery and how much pain the patient 

experiences. Sutures, staples, and adhesive 

compounds are only a few of the possibilities for 

wound closure procedures that have evolved. 

According to a 2018 Indian study, there was no 

statistically significant difference between the 

cosmetic outcomes of scars treated with sutures, 

staples, and skin adhesive compounds.
 23

 

The use of 2-cyanoacrylate in the wound closure 

process using adhesive compounds is a good 

alternative when compared to using suture 

techniques. This allows for a needle-free method 

of wound closure, thus preventing health care 

workers from being injured. The advantages of 

using this material include that it does not 

require wound closure with a bandage, has 

antimicrobial properties, does not need to be 

removed or removed from the skin, can 

disappear naturally when the incision heals and 

does not leave a scar. The use of protective 

eyewear is recommended during the application 

of skin adhesive glue as it can cause ulceration 

of the cornea if accidentally enters the eye.
23

 

Conventional wound closure using sutures 

causes pain to the patient during the 

postoperative period. The patient is also unable 

to bathe and has to come back to the health 

facility for suture removal which is often 

accompanied by pain and can cause scars on the 

suture marks. Based on another study conducted 

by Toriumi DM et al. regarding postoperative  
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Figure 9 Scars on day 28 after surgery 

using (A) skin adhesive glue, (B) 

staples, (C) sutures.[23] 

Figure 10 Postoperative images for bilateral groin injuries on A. 5th day 

treatment and B. 14th day treatment.[29] 

 

scars assessed using the Modified Hollander 

Cosmesis Scale (MHCS) and Visual Analogue 

scale (VAS) it was stated that the use of skin 

adhesive compounds was superior when 

compared to wound closure using sutures even 

though in the other study that was conducted by 

Allali N et al. with the same object stated that 

postoperative wounds with wound closure using 

stitches, staples and adhesive glue cosmetically 

did not have a significant difference.
23 

In a study conducted by Rohin Krishnan et al. in 

2016 related to the process of wound closure in 

the skin by comparing the use of sutures and 

staples, it was also stated that there was no 

significant difference in the possibility of 

superficial infection at the site of surgical site 

infection (SSI). as well as in terms of the length 

of time for wound closure, the possibility of 

inflammation, length of hospitalization, pain, 

abscess formation, necrosis, and the occurrence 

of dehiscence. In another comparative study 

conducted by Ananda B.B et al. in 2019 it was 

stated that adhesive compounds had superior 

results in terms of lower postoperative pain and 

lower wound complication rates. pain relief and 

better overall cosmetic outcome when compared 

with skin staples and sutures. This is also 

supported by other advantages, which the 

presence of bacteriostatic properties of the 

adhesive compound and no postoperative 

removal is required.
24,25

 

Another study was also conducted at Iraq in 

2021 regarding the comparison of using 

subcuticular sutures and staples for skin wound 

closure. There are several things that are 

compared in this study, including wound healing 

time, the cost of the procedure, the infection 

rate, the pain during the procedure and the 

resulting scars. Based on the time of wound 

closure, it was found that wound closure using 

staples (2.35) was faster than wound closure 

using sutures (8.77) with p-value <0.05.
26

 

In the same study, it was also found that the 

infection rate was higher in sutures (8%) when 

compared to wound closure using staples (4%) 

although there was no statistically significant 

difference (p-value 0.237). The cost stated that 

the use of staples (12 USD) is more expensive 

than the use of stitches (2 USD). The process of 

postoperative scar formation, it was found that 

the scars produced in the subcuticular suture 

group were found to be higher (94%) when 

compared to using staples (90%) but statistically 

there was no significant difference (p-value 

0.223).
26

 

Another study in 2021 stated that in a multi-

center study related to the comparison between 

the use of running subcuticular sutures and 

interrupted sutures for surgery in the facial area 

on evaluation at 12 months after surgery, it was 

stated that these two suture techniques had the 

same good cosmetic results. Based on the results 
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of other evaluations in 12 randomized controlled 

trials (RCT) and 3 case studies, it was stated that 

wound closure using the subcuticular technique 

had superior esthetic results when compared to 

wound closure using interrupted sutures or 

simple sutures on the body area. The Cochrane 

review in 2020 regarding the technique of using 

subcuticular sutures for wound closure in the 

skin has a higher level of patient satisfaction 

with cosmetic results when compared to the use 

of other suture techniques even though it takes 

longer.
27

 

In the same study in 2021 it was stated that 

based on a survey of 68 Mohs surgeons, it was 

found that Mohs surgeons preferred wound 

closure using staples when compared to sutures, 

especially for wounds in the head area. This is 

because aesthetically the use of staples is 

considered to have a lower risk of 

complications, has cosmetic results and a high 

level of patient satisfaction when compared to 

the suture technique. In a double-blind study of 

80 patients undergoing surgery for head and 

neck cancer, it was found that skin staples are a 

good alternative when compared to suture 

techniques. In another study in India in 2022 that 

compared wound closure using staples, simple 

interrupted and subcuticular, it was found that 

the time used for wound closure using staples 

was faster when compared to the other two 

techniques, while pain was found to be less in 

wound closure process using subcuticular suture 

technique.
27,28

 

There was a study in Nigeria in 2022 that 

compared wound closure techniques between the 

use of adhesive compounds or steri-strips with 

suture techniques. The use of steri-strips was 

reported to reduce erythema but had no 

significant difference in pain, cosmetic outcome 

or edema when compared with subcuticular 

wound closure techniques. In a prospective 

randomized study of cardiac surgical 

procedures, it was stated that the combination of 

both wound closure techniques, using adhesive 

compounds or steri-strips and absorbable 

suture techniques, was an effective technique for 

wound closure.
29

 

Conclusion 

Surgical wound closure aims to support rapid 

wound healing with good cosmetic results with a 

low risk of complications. Several methods have 

been developed for the process of wound closure 

in the skin in the last 30 years which include 

wound closure techniques with sutures, staples 

or surgical tapes. Based on several studies that 

have been carried out, when viewed from 

cosmetic factors, secondary infections that may 

arise, pain, large costs to be incurred and the 

time used for the wound closure process, the 

results are quite varied but there is no significant 

difference between the three techniques. 
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