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Abstract

Background: Most surgical wound closure techniques include using materials that may require removal 
after surgery. Surgical skin sutures and staples are popular skin closure materials that require removal 
after surgery and are usually associated with patient discomfort and crosshatching of the skin. 
Adhesive strips are a newer, non-invasive technique for skin closure in orthopaedic procedures, and they 
have been documented to have fewer wound-related complications.
The cosmetic scores of surgical scars can be assessed by the Hollander Wound Evaluation Score 
(HWES), the visual analogue scale (VAS), and the numeric rating scale (NRS). 
Objective: Patient satisfaction with surgical scars between adhesive strips and skin staples was 
compared via the Hollander wound evaluation score, visual analogue scale score, and Numeric rating 
scale score. To compare wound cosmesis between adhesive strips and skin staples using the Hollander 
wound evaluation score and visual analogue score. To compare pain on removal of wound closure 
material using the numeric rating scale.
Method: Group A received skin closure with adhesive strips, whereas Group B received skin closure with 
staples. In week 2, the assessment of discomfort from removing coaptive material for patients in groups A 
and B was performed using the numeric rating scale score. At week 6, the surgical scar was assessed using 
the VAS score and the HWES.  The outcome measures were scar cosmesis and pain score on the removal 
of skin closure material.
Results: There was a statistically significant difference in the NRS score with participants in the adhesive 
strip group having a lower score, with a P value of 0.000 (<0.05). The VAS score and HWES were higher 
in the adhesive strip group than in the skin staple group, with a P value of 0.000 (<0.05).
Conclusion: Patients in the adhesive strip group experienced less pain and discomfort at strip removal 
and were more satisfied with their scars. The cosmetic scores for scars in the adhesive strip group were 
significantly higher than those in the skin staple group.

Keywords: Adhesive strips, Staples, Hollander wound evaluation score, Numeric rating scale, Primary 
total knee arthroplasty

Introduction
Orthopaedic surgery utilizes different skin closure techniques, each selected to optimize healing, reduce 
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infection risks, and achieve a cosmetically 
1

satisfactory scar.  A scar is a distortion in the normal 
structure and function of the skin architecture 

2
resulting from a healed wound.  The method of 
wound closure in total knee arthroplasty is a major 
aspect of the surgery, as it influences the overall 

1,3outcome and patient satisfaction.  While there is no 
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ideal technique for skin closure, surgical sutures, 
and skin staples are popular skin closure techniques 
in total knee arthroplasty. These materials require 
removal after surgery and are usually associated 
with problems such as patient discomfort and 
crosshatching of the skin. 
Adhesive strip application is a newer, non-invasive 
technique for skin closure in orthopaedic 

3procedures.  Adhesive strips consist of porous, non-
woven rayon material reinforced with polyester 
filaments for strength and coated with a 

4
hypoallergenic adhesive.  Adhesive strips have been 
documented to have fewer wound-related 
complications as the closure material does not 

5,6
breach the skin.  
Surgical scars can be assessed through objective or 
subjective tools. Objective assessment requires 
devices to measure features such as colour, 
thickness, relief, pliability, and surface area whereas 
subjective tools provide a qualitative measurement 

7
by a patient or clinician.  These objective and 
subjective tools are useful in assessing scars at 
different intervals during the postoperative period 

2and monitoring their progress.  There is currently no 
8,9

gold standard in scar assessment tools.  
Several studies have assessed the cosmetic scores of 
surgical scars using different subjective scar 
assessment tools such as the Hollander Wound 
Evaluation Score (HWES), the visual analogue 

10,11scale (VAS), and the numeric rating scale (NRS).  
Subjective scar assessment scales provide a rapid 
evaluation of multiple scar characteristics, they are 
usually free and easily accessible, and it also capture 

12,13
patient’s opinion of their scars.  
The visual analogue score is a subjective assessment 
done by the patient on a 10cm line drawn and 
divided into 10 equal parts with zero representing 
the worst scar and 10 the best scar possible. It is 
reported to be consistent and reliable in scar 

14
assessment.  To improve the VAS scale as an 
outcome measure, it can be combined with 
descriptive tools such as HWES to improve the 

15,16numerical results of VAS.  
The Hollander Wound Evaluation Score (HWES) is 
easy to use, fast to complete, and provides technical 
feedback to practitioners on the quality of wound 

2repair . It is easily reproducible because of the 
binary nature of its scoring system; scar width is 
predefined as >2 mm, and each parameter assessed 

is scored either 1 for absent or 0 for present. It is a 
scoring system with a minimum score of zero 

17(worst) and a maximum score of six (best).  These 
scores are designated based on the absence or 
presence of six criteria. These criteria are margin 
separation, soft tissue step-off at borders, contour 
irregularities, edge eversion, excessive distortion, 

17
and overall appearance.  
Pain may be assessed by either pain unidimensional 
or multidimensional measures. The unidimensional 
methods assess pain quantitatively in terms of 
intensity. The commonly used methods are the 
visual analogue scale (VAS) and the numerical 

18
rating scale (NRS).
The VAS is a continuous 100-millimeter scale (0-
100) based on verbal descriptions of the extremes of 
pain without graduations: no pain and worst 

18imaginable pain.  The NRS is an 11-point scale (0-
10), marked off in a graduated horizontal line with 

18severity increasing with numerical character.  It is 
easier to administer, although there is a tendency to 
overestimate pain scores.
The technique of skin closure chosen often depends 
on the surgeon’s preference or institutional 
practices. There is a need to determine a skin closure 
method that will result in a cosmetically acceptable 
scar for the patient. Hence, this study aims to 
compare satisfaction with surgical scars between 
adhesive strips and skin staples using the Hollander 
wound evaluation score, visual analogue score, and 
numeric rating scale. 

Methodology
This prospective interventional study was 
conducted at the National Orthopaedic Hospital 
Igbobi, Lagos from September 2018 to August 
2019. All patients who underwent primary total 
knee replacement and consented to the study were 
recruited. Patients who had revision surgery, were 
immunocompromised or had allergies to adhesive 
strips were excluded from the study. Approval for 
this study was obtained from the hospital Ethics and 
Research Committee.
Fifty-six patients were recruited into this study from 
the outpatient clinic. A simple randomization 
technique was used for sample segregation, such 
that patients who picked odd number cards were 
placed in group A (adhesive strip skin closure), 
whereas those with an even number of cards were 
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assigned to group B (staple skin closure). The 
primary outcome measure was scar cosmesis and 
pain score on removal of skin closure material.
Prophylactic antibiotics were administered to all 
patients before a tourniquet was applied to the thigh. 
All patients received standard skin preparation, and 
surgeries were performed through a midline skin 
incision followed by a medial parapatellar 
arthrotomy. Following completion of the procedure, 
capsule closure was achieved with polyglactin 
suture (Size 1), with the insertion of an active drain. 
Subcutaneous wound closure was achieved with 
continuous polyglactin sutures (size 0).
Wound closure was performed with the knee flexed 
to the 45-degree position. Patients in Group A 
received skin closure with adhesive strips applied 

4
perpendicular to the wound and at 0-2mm intervals.  
These adhesive strips were applied after thorough 

st
drying of the wound. Half of the 1  adhesive strip 
was applied across the mid portion of the wound and 
the opposite edge of the wound was firmly apposed 
to its counterpart using forceps before the remaining 
strip was applied. Subsequent adhesive strips were 
applied using the same technique. 
Patients in Group B received skin closure with skin 
staples. The wound edges were everted with 
dissecting forceps as the staples were applied with 
the crossbar a few millimetres above the skin 
surface and with a minimum inter-staple distance of 

11
6 mm.  
All patients received standard wound dressing and 
postoperative care. 
In week 2, the assessment of discomfort from 
removing coaptive material for patients in groups A 
and B was performed using the numeric rating scale 
score with 0 indicating no pain and 10 indicating the 
worst level of imaginable pain. At week 6, the 
surgical scar was assessed using a combination of 
the visual analogue score and the Hollander wound 
evaluation scale. All the data obtained were entered 
into the questionnaires. 

Data analysis 
All documented data from the questionnaires were 
analysed through the Statistical Package for Social 
Sciences (SPSS) version 20.0 for Windows. The 
results are illustrated in tables and charts. The chi-
square-test and t-test were used to determine any 
statistically significant differences between the two 

methods of skin closure in primary total knee 
arthroplasty. P values of these variables less than 
0.05 were considered significant.

Results 
Fifty-six patients who met the inclusion criteria 
were recruited into the study; however, four patients 
were lost to follow-up.

Sociodemographic data 
There were 41 females (78.8%) and 11 males 
(18.8%) in the study, with a female-to-male ratio of 
3.7:1. The participants’ ages ranged from 54-86 
years, with a mean of 67.9 + 8.0 years.
The visual analogue scale (VAS) score and 
Hollander wound evaluation score (HWES).
were greater for the adhesive strip group than for the 

Table 1: Sociodemographic Characteristics of 
Study Participants

Table 2: The NRS, VAS, and HWES Scores of 
both treatment group

Table 3: Comparison of both treatment groups 
NRS scores, VAS scores, and HWES.
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skin staple group. This result was statistically 
significant, with a P value of 0.000. 
There was a statistically significant difference in the 
NRS score with the staple group recording a greater 
score at removal than the adhesive strip group. The 
VAS score and HWES were greater for the adhesive 
group.

Discussion 
Subjective scar assessment was used for this study 
because it is easy to apply, fast to complete, and 
provides technical feedback on the quality of the 

2,7,8,12,13
wound repair.  Assessment of the wound was 
done at week 6 using HWES and VAS scores. 
Studies have shown there is no significant 
difference between HWES and the VAS score at 6 

19,20
weeks or 3 months and 1 year.  
The mean VAS scores at week 6 for adhesive strips 
and staples were 88.4 and 67.0 respectively. The 
mean HWES for the adhesive strips group was also 
higher than the mean score for the staple group (5.5 
and 4.6 respectively). These differences were 
statistically significant and may be explained by the 
absence of the puncture site scar with adhesive strip 
use, a feature frequently observed after skin-stapled 

21
closures.  
Takayama et al. reported similar findings in their 
study, however, this was based mainly on the 

4absence of cross-hatching in the scar.  Anuar et al 
reported better cosmesis with adhesive strips 
compared to sutures in their study of wound closure 
after long bone fracture fixation, this was due to 
adhesive strips not having suture marks and cross-

22
hatching as opposed to sutures.
Skin closure material removal constitutes a source 
of significant post-operative discomfort which may 
affect overall patient satisfaction. This was assessed 
using the numeric rating scale, it correlates well 

23with the visual analogue scale score.  Patients in the 
adhesive group reported less discomfort at coaptive 
device removal than those in the skin staple group. 
The NRS score was higher for the staple group on 
day 14 post-surgery when staples were removed 
compared to the removal of adhesive strips. This is 
due to the everting and lifting of the staples from the 
dermis and epidermis by the staple remover. The 
mean NRS score in the adhesive strips group was 
0.7 whereas that in the staple group was 4. This 
difference was statistically significant. This higher 

level of satisfaction with adhesive strips was noted 
by Takayama et al. they attributed the increased 
patient satisfaction to the absence of pain or 
discomfort during adhesive strip removal and 

4
earlier showering time for patients.  

Conclusion
Optimal skin closure methods that yield an 
aesthetically pleasing scar are highly desirable, as 
they significantly enhance patient satisfaction and 
overall well-being. Furthermore, acceptable scars 
can reduce the emotional and psychological distress 
associated with visible reminders of surgery, 
leading to a better overall quality of life. Using 
adhesive strips for wound closure after knee 
arthroplasty provides a more cosmetically 
acceptable surgical scar and is associated with less 
discomfort or pain on removal than staples. A major 
limitation was the inability to blind surgeon/ patient 
to the method of skin closure which created some 
bias in assessment of outcome variables. This could 
not have been avoided since patient would see the 
wound during wound inspection and the skin 
closure method chosen would have to be executed 
by the researcher assistants and assessment of 
outcomes assessed by the same. Another limitation 
of this study was the relatively small sample size 
making it subject to type 2 errors. A larger 
multicentre study is recommended.
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