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Objective: To compare the effectiveness of 2-octyleyanocacrylate and absorbable
subcuticular suture for surgical incision wound closure.

Study designs: Randomized controlled trial and economic analysis.

Setting: Minor Operative room and outpatient surgical clinic, Department of Surgery,
Bangkok Metropolitan Administration Medical College and Vajira hospital.

Research Methodology: 88 patients, who indicated for surgical removal of benign skin or
subcutaneous lesion, were computed randomly assigned into two groups: 2-octylcyanoacrylate for
wound closure (N = 44) and absorbable subcuticular suture for wound closure (N=44). The wound
score was used for evaluation in 7° day postoperative by independent professional observers, The
cost-cffectiveness analysis also performed alongside with trial.

Results: 2-oetyleyanoaerylate had wound closure evaluation score, wound approximation
(9.93 + 0,34 VS B.98 £ 2.35, p=0.002, 95% CI 0.22-1.68), wound inflammation (9.86 + 0.35 VS 8.33
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111.30-136.43) better than absorbable subcuticular suture with statistically significant. The
2-oetyleyanoacrylate had better cost-effectiveness analysis than absorbable subcuticular suture,

Conclusion: 2-octyleyanoacrylate is effectiveness for surgical incision wound closure

comparing with absorbable subcuticular suture,
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CHAPTER I

INTRODUCTION

Rationale and Background.

Wound defines as a bodily injury caused by physical means, with disruption of
the normal continuity of structures [1]. A wound can be caused by almost any
injurious agent and can involve almost any tissue or structure. The most useful
classification of wounds from a practical point of view is that of Rank and Wakefield,
who divided them into tidy and untidy wounds [2, 3]. Tidy wounds are inflicted by
sharp instruments and contain no devitalized tissue; such wounds can be closed
immediately with the expectation of quiet primary healing. Examples of these wounds
are surgical incisions and cut from glass or knives. Skin wound will usually be single
and clean cut. Untidy wounds result from crushing, tearing, avulsion, vascular injury
or burns, and will contain devitalized tissue. Skin wounds will often be multiple and
irregular. If such wounds are closed immediately, healing are unlikely to occur and
may have complications. At best there may be wound dehiscence, infection and
delayed healing. At worst, gas gangrene and death may result. The correct
management of untidy wounds is'wound excision or debridement all devitalized tissue
to create a tidy wounds. Other wound classifications include open and closed wound,
infected and non-infected wound, penetrating and non-penetrating wound. There are
also wound classification from cause of wound; traumatic VS surgical incision wounds
[3].

In human, regeneration of tissues is limited. Only epithelium and the liver can
actually regrow; most tissues heal by repair, which results in scarring. Wound healing
is the summation of number of processes that follow injury. These included

coagulation, inflammation, matrix synthesis and deposition. These were followed by



angiogenesis, fibroplasia, epithelization, contraction, remodelling and scar maturation.
If wound edges are apposed, healing proceeds rapidly to closure. This process was
known as healing by first intention or primary healing. Wound closure is a technique
to re-approximate the wound edge to assist and provide optimal wound healing [2].

Suturing is the most common method used for wound closure. Although wound
closure with suture was safe and effective, it usually operator dependent, it is time-
consuming, required painful injection of local anesthetic drugs, required specific
instrument, carries the risk of a needle stick to the practitioner, and requires a return
visit to suture removal.

Other methods for wound closure are skin staple, adhesive papertape, new
tissue adhesives. There were many studies tried to demonstrate the efficacy,
effectiveness and economic analysis between all of these methods but the definite
conclusion is still not obtained. Selecting of the materials or device for wound closure
depend on the type, site, length of wound and etc. Recently, the new tissue adhesives
or 2-octylcyanoacrylate had been imported and approved by the Thailand Food &
Drug Administration. This is a product to use for tissue adhesive in wound closure.
Objective of this study is to investigate the effectiveness of the new tissue adhesive

compared with the absorbable subcuticular suture for surgical incision wound closure.



CHAPTER 11

LITERATURE REVIEW

Through “Pubmed” searching engine, the keywords “2-octylcyanoacrylate OR
Dermabond OR octylcyanoacrylate” were searched. There were 170 articles found, of
which 38 articles were about randomized controlled trial study. To review the
specified articles, the keywords “subcuticular suture” together with “wound closure”
OR “skin closure” were searched. There were 10 articles found, of which 5 articles
were about randomized controlled trial study. The articles which seemed to be well
matched or related to the research questions were selected and critical appraisal are
following.

Wound can be classified as a tidy or untidy wound. The tidy wound may be
caused from traumatic sharp cut injuries or surgical incision wound. These wounds
require wound closure to optimize the wound healing and cosmetic outcome. The ideal
method of wound closure should be easy to perform, safe, quick, inexpensive, painless
or produce minimal discomfort, bacteriocidal, and result in optimal cosmetic
appearance of the scar [4, 5].

Suturing is the most common and standard method used for wound closure
from both traumatic and surgical incision wounds. Although suturing is safe and
effective for wound closure, but it is operator dependent, required painful injection of a
local anesthetic drug, it is time-consuming, requires specialized instrument, carries the
risk of a needle stick to the practitioner, and requires a return visit to suture removal.
Many complications would occur including wound dehiscence, wound infection, tissue
allergy from suture materials that may cause small granulomata, leave stitch marks
along the suture line and the late complication of the scar formation, despite
meticulous suturing technique [4, 6]. Suturing The use of absorbable suture with

subcuticular suture technique are an acceptable alternative to nonabsorbable suture



with simple suture technique because subcuticular suture was less likely to create
wound separation and edge inversion [7]. The long-term cosmetic outcome seem to be
at least as good and not required return for removal suture [8]. But the unexpected
complication of absorbable suture or subcuticular suture had been reported,
Holzhermer RG. founded the unexpected tissue reactions (inflammation, granuloma,
extrusion, fistula, abscess) in the vicinity of Vicryl, and after removal of the suture
material and the granulomatous tissue wounds healed without any further disturbance
[9].

Many solutions to address these problems were developed including the new
material or devices for compensated the suture materials e.g., adhesive papertape, skin
staple.

Adhesive papertape or strips, commonly known as Steri-strips®, is the wound
closure device that attaches the wound edge together and maintains the approximation
until optimal wound healing. This material has been well established for wound
closure in children. It was easy to use, fast, safe, painless without needle advantage.
There is limitation of adhesive papertape in some situation of clinical practices. For
example, the edge of serum oozing wound or wound exposed to moisture may not be
successfully re-approximated with adhesive papertape as moisture decreased the
adhesive strength. Sarifakioglu E. et al. suggested that the use of dressing sprays or
benzoin before the adhesive papertape placement, bring up more adhesive power to the
wound edge than adhesive papertape alone [10]. In clinical practice, adhesive
papertape are used to reduce tension of the wound edge or add to other method of
wound closure e.g., post-suturing.

Skin staple or clip is an alternative for wound closure device. In clinical
practice, the use of skin staples is effective, safe, easy to perform without needle
advantage. But there are minimal reports of this device. The studies of Lee D.
suggested no difference between skin staple and sutures for dehiscence, infection, and

satisfaction when assessed by patients or surgeons [11].



The tissue adhesive or tissue glue is currently popular for the wound closure
especially in children. Common material of tissue adhesive is cyanoacrylate so-called
fibrin glue. Cyanoacrylate was first manufactured in 1949. Cyanoacrylate tissue
adhesives can be produced by a mix of cyanoacetate and formaldehyde in a heat
vacuum along with a base to form a liquid monomer [12]. When the monomer contact
with moisture of the skin's surface, it chemical structure will change into a polymer
that binds the top epithelial layer. This polymer forms cyanoacrylate bridge, bind the
two wound edges together and allow normal healing to occur underneath. The
conversion from monomer to polymer occurs rapidly preventing seepage of the
adhesive into the wound as long as the edges are well approximated. Heat is often
generated during the change from monomer to polymer, and the heat may be felt on
occasion by patients during application to the skin. Cyanoacrylates have also been
shown to have antimicrobial properties [13, 14].

The first adhesive material was noted to have extremely inflammatory effects
on tissues. N-butyl-2-cyanoacrylate, developed in the 1970s, was the first adhesive
material to cause negligible tissue toxicity, good bonding strength, as well as
acceptable wound cosmesis [15]. N-butyl-2-cyanoacrylate has been used in cartilage
and bone grafting, coating corneal ulcers in ophthalmology, repairing damaged
ossicles in otolaryngology, coating aphthous ulcers, embolization of gastrointestinal
varices and embolization in neurovascular surgery. This adhesive material is not
approved by the FDA but has been used in Canada and numerous other countries for
more than 20 years due to some report of toxicity [16, 17].

2-octylcyanoacrylate, the latest in cyanoacrylate technology, has less toxicity
and almost four times stronger in bonding than N-butyl-2-cyanoacrylate. Special
plasticizers have been added to the formula to provide flexibility. This adhesive
reaches maximum bonding strength within two and a half minutes and it has stable

strength to heal tissue for seven days after repair.



The advantage of tissue adhesive include decreasing repairing time (operative
time) with maximum bonding strength at 2.5 minutes and equivalent in strength to heal
tissue for seven days of after repair, eliminate follow up visits for removal of sutures,
can be applied using only a topical anesthetic, no needles, water-resistant covering and
good cosmetic outcome at both short term and long term follow up visits [16, 18]. But
there are limitations of skin adhesives. It can’t use in some areas or types of wound
such as jagged or satellite lacerations, bites, punctures or crush wounds, contaminated
wounds, mucosal surfaces, axilla and perineum (high-moisture areas), hands, feet and
joints (unless kept dry and immobilized).

Recently many studies regarding the efficacy of 2-octylcyanoacrylate were
reported. The effectiveness of 2-octylcyanoacrylate for wound or skin closure had been
performed in many type of wound such as breast surgery [19], clean head and neck
wound [4,17], pediatric laceration wound [4], Pediatric surgical incision wound [14,
20-22], miniphlebectomy [23], and laparoscopic trocar wound [24]. There are four
studies investigated the use of octylcyanoacrylate tissue adhesive comparing with
suture, Toriumi et al compared 2-octylcyanoacrylate with 5/0 or 6/0 polyamide in
benign skin lesion at face and neck [14], Greene et al compared 2-octylcyanoacrylate
with 6/0 prolene in bilateral blepharoplasty [21], Shamiyeh et al. reported the
comparison for wound closure in miniphlebectomy wound between 2-
octylcyanoacylate and 5-0:monofilament suture [23], and Maartense et al compared 2-
octylcyanoacrylate with 4/0 intracutaneous polioglecaprone in laparoscopic surgical
wound [24]. All studies showed the effectiveness of 2-octylcyanoacrylate for wound
closure compared with conventional wound closure technique.

There are three studies compared 2-octylcyanoacrylate with adhesive strips;
Shamiyeh et al use 2-octylcyanoacrylate or suture with 5/0 monofilament suture or
adhesive strips for skin closure in phlebectomy wound, but result showed closure with
tissue adhesive takes the time of closure, more expensive than the adhesive tape or

suture [23]. Mattick A et al use 2-octylcyanoacrylate or adhesive strips and show both



are similar in efficacy for pediatric laceration repair [4]. Maartense S et al. used 2-
octylcyanoacrylate or adhesive papertape or poliglecaprone and show the efficacy all
wound closure device, the closure with papertape was the fastest method and most
cost-effectiveness [24].

The evaluation of the outcome measure; six studies reported wound dehiscence
as an outcome. The times of wound examination for dehiscence varied between 1-90
days [14,23,25,26] and the 2-octylcyanoacrylate had good efficacy for wound healing
in early phase compare with another wound closure device. The outcome of wound
infection had proposed in 4 studies and showed 2-octylcyanoacrylate had efficacy for
decrease wound infection rate more than another wound closure device [24,25,27,28].
The last and attractive outcome was cosmetic outcome, most study used this outcome
as a primary outcome and evaluation at time between 2-12 months by cosmetic VAS
score and concluded that 2-octylcyanoacrylate had good cosmetic outcome more than
standard wound suturing [14,28-30].

About the view of cost-effectiveness, two studies show that 2-
octylcyanoacrylate can significantly decrease health care costs [19,31], but the study of
Maartense show adhesive papertape was the more cost-effective than the 2-

octylcyanoacrylate [24].



CHAPTER III

RESEARCH METHODOLOGY

3.1 Research questions
3.1.1 Primary research question
Is the 2-octylcyanoacrylate tissue adhesives difference in surgical wound
closure from the absorbable subcuticular suture?
3.1.2 Secondary research questions.
3.1.2.1 Is there any difference in time of surgical wound closure
between 2-octylcyanoacrylate tissue adhesives and absorbable subcuticular suture?
3.1.2.2 'In the health care provider’s aspect, what is the cost-
effectiveness for surgical incision wound closure between 2-octylcyanoacrylate tissue

adhesives and absorbable subcuticular suture?

3.2 Objectives
3.2.1 Primary objective
To define the effectiveness of surgical wound closure with 2-
octylcyanoacrylate tissue adhesives and absorbable subcuticular suture by using the
wound closure evaluation score.
3.2.2 Secondary objectives
3.2.2.1 "To compare the time of surgical wound closure between 2-
octylcyanoacrylate tissue adhesives and absorbable subcuticular suture.
3.2.2.2 To define the decision analysis and cost effectiveness analysis of
surgical wound closure between 2-octylcyanoacrylate tissue adhesive and absorbable

subcuticular suture, in the health care provider’s aspect.



3.3 Statistical hypothesis
3.3.1 Null hypothesis
The mean score of wound closure between a 2-octylcyanoacrylate tissue

adhesive and absorbable subcuticular suture are inequivalence.

Ho: MO-HSZ 0

3.3.2 Alternative hypothesis
The mean score of wound closure between a 2-octylcyanoacrylate tissue

adhesive and absorbable subcuticular suture are equivalence.

Ha: MO-“S<0

L, = the mean score of wound closure in 2-octylcyanoacrylate tissue adhesive.
L, = the mean score of wound closure in absorbable subcuticular suture.
O = The boundary of the range of equivalence, in this study accept the |6| not more

than 0.5.
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3.4 Conceptual framework

Factors affected for wound healing
- Local factor: contamination
-  Systemic factors: age, nutrition,

underlying disease, medication

Clean surgical wound Good wound healing

Method of wound

closure for optimal

wound healing

Mechanical Biochemical

| | | |
Suturing Skin staple Adhesive Fibrin glue Synthetic glue

papertape

. —

Compare the effectiveness and economic

3.5 Keywords.
Surgical incision closure, 2-octylcyanoacrylate, absorbable subcuticular suture,

wound healing and surgical wound.



11

3.6 Operation definitions.
3.6.1 Wound
A wound is a type of physical trauma wherein the skin is torn, cut or
punctured (an open wound), or where blunt force trauma causes a contusion (a closed
wound). In pathology, it specifically refers to a sharp injury which damages the dermis
of the skin.
3.6.2 Wound closure and wound healing
Wound healing, or wound repair, is the body's natural process of
regenerating dermal and epidermal tissue. When an individual is wounded, a set of
events takes place in a predictable fashion to repair the damage. These events overlap
in time and must be artificially categorized into separate steps: the inflammatory,
proliferative, and maturation phases.
3.6.3 Tissue adhesive
Substances used to cause adherence of tissue to tissue or tissue to non-
tissue surfaces, as for prostheses. The tissue adhesive that common uses in clinical
practice were fibrin glue or 2-octylcyanoacrylate. In this study, the tissue adhesive is
2-octylcyanoacrylate.
3.6.4 Wound closure complications
Wound closure complications were the complications that occur after the
wound closure such as
= wound infection
- wound inflammation
- = 'wound separation
- non-healing wound

- wound scar complication - keloid
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3.7 Research design.
A prospective randomized controlled trial was design to answer the research

question.

3.8 Research methodology
3.8.1 Populations and sample.

Target populations.
Patients underwent a surgical incision and require wound closure.
Sampled populations.
Patients underwent surgical incision closure in the Department of

Surgery, Bangkok Metropolitan Administration Medical College and Vajira Hospital.
Study populations.
Patients who have all of the inclusion criteria and none of the exclusion

criteria were recruited for the study.

3.8.2 Eligible criteria.
3.8.2.1 Inclusion criteria.
- Patients who have an indication for surgical incision wound

closure in minor operation room with only one wound per patient.

Length of wound less than 5 cm.

Clean wound.

Age 16-55 years.

Agree to participate and sign the informed consent.

3.8.2.2 Exclusion criteria
- Traumatic wound.

- Site of wound at head, joint area and foot.
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- Patients with history of heart disease, diabetes, renal failure,
connective tissue disease, hypercoagulation state or cancer.
- Patients with history of allergy to suture materials or

cyanocrylate.

3.8.3 Sample size calculation.
Sample size is calculated from the formula.
n=2xsx [(Zg,, + Zg )]2/ o}
O = the boundary of the range of equivalence,
s = SD of wound closure evaluation visual analog scale.
Given the OC-error = 0.05 (two-tailed), Z,, = 1.96.

Given the B-error = 0.1 (power 90%), Zp =1.28.

From the pilot study, the mean score of wound closure in 2-octylcyanoacrylate
tissue adhesive group was 57.64 + 0.50. The mean score of wound closure in
absorbable subcuticular suture was 57.27 + 0.47. So the sample size of this study were
40 patients per group or total 80 patients. It was estimated that 10% of the patients may

be lost to follow-up. The estimated final sample size was 88 patients.

3.8.4 Randomization and allocation concealment.
3.8.4.1 Sampling process.
In the minor operation room, the patients who are a candidate
for surgical incision wound closure, the surgeons will determined whether or not the

patient fit the eligible criteria.

3.8.4.2 Randomization and allocation technique.
Patients who met the above eligible criteria were allocated to

either treatment group or control group.
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Treatment group: wusing the 2-octylcyanoacrylate tissue
adhesives for wound closure.

Control group: using the absorbable subcuticular suture for
wound closure.

A computer generating list of random number was chosen for
this randomization. This process was performed by the research secretary; the result of
allocation was contained in a sealed opaque envelope, which is sequentially numbered.

After the patient was enrolled, the envelope will be open by the series.

3.8.4.3 Blinding methods.

The surgeon (researcher) and patients were not blinded about
the type of wound closure. The type of wound closure was contained in a sealed
opaque envelope and open in time of preparation for wound closure. The envelope was
opened by the nurse and send the absorbable subcuticular suture or 2-
octylcyanoacrylate tissue adhesives to the surgeon. The assessor of outcomes was
blind about the type of wound closure. After the patients met the researcher for
evaluating the wound, the wound dressing or film coat of tissue adhesive at the wound
were removed, the patients were sent to assessors for evaluating wound closure

evaluation score.

3.8.5 Research instrument
Research instrument in this study for evaluation of the primary outcome
was the wound closure evaluation score.
The first stage of this study was a process of develop the “Wound closure
evaluation visual analog scale”; this score was developed from literature review and
opinion of surgeon. The wound closure evaluation visual analog scale was tested for

validity and reliability from content expert.
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Pilot study had been performed, wound care was evaluated at Department
of Surgery, Bangkok Metropolitan Administration Medical College and Vajira
Hospital for 10 patients and result for reliability analysis showed intraclass correlation
coefficient of inter-observer equal as 0.90 and intraclass correlation coefficient of

intra-observer equal as 0.95.

3.8.6 Intervention.

Interventions of this study start at time of wound closure. After the
wound bed cleansing, wound bed preparation, and surgical hemostasis. Type of wound
closure was selected.

Group A

- The tissue adhesives using for wound closure in this study was
octyl-2-cyanoacrylate or Dermabond® (product from Johnson and
Johnson Company).

- The preparation of this tissue adhesive is the liquid fill in the small
glass tube, when wound closure was started, the tissue adhesive was
applied at the wound edge and extend around the wound edge about
1 cm, wait about 30 seconds then applied 2" layer. It will form a
film coats over the wound and become water-proof.

- The wound care recommendation was given to patients.

= The appointment date was 7" day post-wound closure.

Group B

= The wound closure. was an = absorbable @ subcuticular suture
(polyglactin 910 number 4-0 or Vicryl® product from Johnson and
Johnson Company).

- The wound care recommendation was send for patients.

- The appointment date was 7" day post-wound closure.
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Time of wound closure
The time of wound closure was recorded when start the wound closure and
finish when complete wound dressing. This time was recorded by circulating nurse in

second.

Treatment group
Applied tissue adhesive =~ ————> The film coat over the wound was dried,

complete wound dressing with

Tegaderm®. T
START FINISHED
Control Group
Subcuticulgr suture > Complete wound dressing with
Tegaderm®.
START FINISHED

3.8.7 Outcome measurement.
3.8.7.1 Independent variables.
Independent variable in this study was the type of wound
closure and the other collected variables were sex, age and type of operation.
3.8.7.2 Outcome variables.
Outcome variables in this study were the wound closure

evaluation score, time of wound closure.
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3.8.8 Economic analysis.

The technique of decision analysis was used. This technique is a well
documented method for integrating data from a wide variety of sources to explore
population policy options and to help inform difficult decisions about individuals. The
method consists of defining a clinical problem, identifying the components of the
decision, arranging the components of the decision as a "tree" which describes the
possible pathways to particular outcomes, and quantifying the probabilities of passing
down each branch of the tree. This enables the expected consequences of different
decisions to be calculated. It is also possible to use a decision tree to make quantitative
estimates of the cost that would be expected to arise from different decisions by
assigning a value to each of the different screening tests and interventions. This allows
the cost of each decision to be estimated and the "best" decision to be identified.

In this study, cost-effectiveness analysis of surgical incision wound
closure with two types of wound closure techniques; 2-octylcyanoacrylate tissue
adhesive and absorbable subcuticular suture were compared.

A decision tree was constructed for described the different clinical
outcome after wound closure. At each node or branching of the tree, probabilities or
proportions were given and calculated by using Bayes theorem.

The internal validity of the model was approved by a group of expert
clinicians. The ultimate model had been utilized to calculate the expected outcomes of
different screening strategies.

A cost-effectiveness analysis was accomplished, based on direct medical
costs to estimate the total cost per patient for wound closure.

Sensitivity analyses were performed by varying the cost of suture
material and tissue adhesives to identify which assumptions or values had the most
influence on the outcomes of different strategies. These influential variables were then

combined in one way sensitivity analysis fashion to determine the critical values at
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which the advantage of one policy over another would be lost. The calculations were

performed using TreeAge (DATA) professional decision analysis software.

Good wound healing 1

suceessfil N Follaw=up at Tth post-operative day 0 @j
20CA 2
Failure 1 Crrpvert to anather method of wound closue
Homd closue Gondwond el
sneeessful N Follow=up at Tth post-operative day 0 @j
Subeuticular suture 5
Failure g Crrpert to annther method of wound closus
Figure 1: The decision tree for cost effectiveness analysis.
Table 1: List of direct medical cost in this study
Cost (Baht) / unit
Procedure charge 2,500
Suture material — polyglactin 910 No.4-0 163
2-octylcyanoacrylate 440
Tegaderm 10
Steri-strip 22.50
Medication
Dicloxacillin 3.25
Paracetamol 0.50

This study used the provider view for analysis the effectiveness of material for
wound closure. This cost was in Thai Baht that charged from Bangkok Metropolitan
Administration Medical college and Vajira hospital, this include 10% hospital charge.

So in group A or using the 2-octylcyanoacrylate for wound closure, the total direct
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medical cost was 3,051 Baht (procedure charge + 2-OCA + tegaderm + medication)
and group B the cost was 2,796.50 Baht (procedure charge + suture material + steri-

strip + tegaderm + medication).

3.9 Data collection.
The data collection forms or case record forms (Appendix C) comprised of four
separate forms.
- Demographic data: filled by assistant nurse.
- Time of wound closure: filled by assistant nurse.
- Wound closure evaluation visual analog scale: filled by the
assessors of the main outcome.
- Costused for wound closure: filled by assistant nurse.

All of the data being measured were summarized in Table 2.

Table 2: Summary of measurements.

Variables Scale Description of data

1. Baseline characteristics

Age Continuous Mean, SD

Site of wound Nominal Frequency

Length of wound (¢cm) Continuous Mean, SD

Type of operation Nominal Frequency
2. Primary variables

Wound closure evaluation VAS Continuous Mean, SD
3. Secondary variables

Cost use for wound closure Continuous Mean, SD

Time of wound closure Continuous Mean, SD
4. Safety variables

Adverse events Nominal Frequency
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3.10 Data analysis.
3.10.1 Analysis strategy.

This randomized controlled trial was designed to evaluate the
effectiveness of tissue adhesive in wound closure evaluation visual analog scale
compared with absorbable subcuticular suture in patients who required surgical
incisional wound closure. The statistical analysis focused on the detection of
significant differences between the tissue adhesive and absorbable subcuticular suture
in wound closure evaluation visual analog scale at the endpoint or 7" day post-wound
closure.

In general, the data were analyzed on an intention-to-treat (ITT) basis.
An intention-to-treat analysis was an analysis of data by the groups to which subjects
are assigned by random allocation, even if the subject does not take the assigned
therapy, does not receive the correct therapy, or does not follow the protocol.

Independent continuous variables with a normal distribution were
analyzed using unpaired t-test. For continuous variables without a normal distribution,
the Mann-Whitney U test was used.

Independent categorical variables were analyzed using Chi-square test

or Fisher’s exact test.

3.10.2 Indices calculation.

Baseline characteristics include age, sex, site of wound, type of
operation, and length of wound.

The continuous variables include age, length of wound; this data were
presented using mean and standard deviation.

The categorical variables include sex, site of wound; type of operation
this data were presented in number and percentage of patients in each category.

Statistical analysis was not applied to compare baseline characteristics

between the study groups. Owing to the power of randomization, it was expected that
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the baseline characteristics of both groups were comparable. However, if there were
clinical difference between groups in some baseline variables that potential by affected
the primary outcome, these variables will be adjusted by using multiple logistic
regression. Such variables include length of wound.

Primary outcome or the total wound closure evaluation visual analog
scale; this data was presented in mean score and SD. The unpaired t-test was used for
analysis between both groups. In case that data was not normal distribution, the Mann-
Whitney U test was used.

Secondary outcome include cost use in wound closure, time of wound
closure; both data were presented in mean and SD. The unpaired t-test was used for
analysis between both groups. In case that data was not normal distribution, the Mann-
Whitney U test was used.

Safety was evaluated using frequency of adverse events, and presented
with descriptive statistics.

Test of hypothesis was conducted at the two-sided, 0.05 level of

significant and confidence interval of 95%.

Table 3: Summary of Statistical analysis

Variables Scale Statistics

1. Primary outcome variables
Wound closure evaluation VAS Interval Unpaired t-test or
Mann-Whitney U test
2. Secondary variables

Cost use for wound closure Continuous Economic analysis

Time of wound closure Continuous Unpaired t-test or
Mann-Whitney U test
3. Safety variables

Adverse events Nominal Fisher’s exact test
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3.11 Ethical considerations.

The protocol and details of the study were submitted to the Ethical Committee
of the Bangkok Metropolitan Administration Medical College and Vajira hospital and
Faculty of Medicine, Chulalongkorn University for approval.

The material that used in this study was a product of Johnson & Johnson
company, but the researcher was not received any funds or other benefit from the
company.

The objectives of this study were explained to the patients in details. Informed
consent was a prerequisite to enter the study and the patients had the right to exit the
study at any time without affecting the quality of care. In case of any complication or

adverse events, the researcher will take full responsibility until full recovery.

3.12 Identification of limitations.

There were some limitations about the cost of tissue adhesives and absorbable
subcuticular suture that used in this study. The funds for research in Bangkok
Metropolitans Administration Medical College and Vajira hospital are only 60,000

Baht per research. I plan to find the sources for support my research.

3.13 Generalizing from the findings.

If the result of this study show the benefit of tissue adhesive in wound closure
evaluation visual analog scale, time of wound closure, cosmetic result or wound scar
complications, and cost analysis. This material may be a one choice for wound closure

especially in pediatrics or in trauma case.



CHAPTER 1V

RESULTS

4.1 Baseline characteristics data

During March to July 2008, all 112 patients who underwent excisional biopsy
at minor operating room, Department of Surgery, Bangkok Metropolitan
Administration Medical College and Vajira Hospital and wound care had be
performed. There were 88 patients who met the eligible criteria of this study.

From the randomization process, there were 44 cases in Group A; using a 2-
octylcyanoacylate for wound closure and 44 cases in group B; using a polyglactin 910
number 4-0 subcuticular suture for wound closure. The baseline characteristics of the
study populations were shown in Table 4.

The mean age of the patient was 36.38 + 8.99 years. The range of patient’s age
was 18-55 years. There were 39 male patients (44.3%) and 49 female patients (55.7%).
The patients’ diagnosis were epidermal cyst for 32 cases (36.4%), benign lipomatous
lesion for 30 cases (34.1%), foreign body granuloma for 9 cases (10.2%), and benign
naevi for 17 cases (19.3%). The lesion located in the chest wall area was found for 20
cases (22.7%), in abdominal wall area for 40 cases (45.5%) and in extremities area for
28 cases (31.8%). All of them received excision of lesion for treatment of their disease.
The average wound length was 2.75 cm with standard deviation of 0.58 (range from

1.6 = 4.0 cm).
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Table 4: Baseline characteristics of the study populations.

Number (%) or Mean + SD
Total 2-0CA Subcuticular suture
(n=88) (n=44) (n=44)

Age (year) 36.38 +£8.99 34.23 +8.56 38.52 +8.89
Gender

Male 39 (44.3) 22 (50%) 17 (38.6%)

Female 49 (55.7) 22 (50%) 27 (61.4%)
Diagnosis

Epidermal cyst 32 (36.4%) 14 (31.8%) 18 (40.9%)

(ICD-10=1720)
Benign lipomatous lesion
(ICD-10=D179)
Benign naevi
(ICD-10 = D239)
FB granuloma
(ICD-10 =1980)
Site of lesion
Chest wall
Abdominal wall
Extremities
Average wound length

(cm.)

30 (34.1%)

17(19.3%)

9(10.2%)

20 (22.7%)

40-(45.5%)

28(31.8%)
2.75+0.58

16 (36.4%)

5(11.4%)

9 (20.5%)

10 (22.7%)

19 (43.2%)

15 (34.1%)
2.84 +0.62

14 (31.8%)

4(9.1%)

8 (18.2%)

10 (22.7%)

21 (47.7%)

13 (29.5%)
2.68 +0.54

There were two cases in group A and two cases in group B that lost follow-up
period. All of them had been called for follow-up with satisfactory wound results

without serious complications. In group B; one patient had left to another hospital, and
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another one missed appointment. But all patients in group A believed that there was no

problem of their wound healing. So, they were lost follow-up. (Figure 2).

4.2 The Wound Closure Evaluation Score

For the tools used in evaluating the result of wound closure, the “Wound
Closure Evaluation Score” was developed. This content and structural validity was
performed under the consensus of 10 general surgeons, 1 cardiothoracic surgeon, 4
plastic surgeons, 1 pediatric surgeon, 1 orthopedic surgeon, 1 oto-larlyngologist and 2
obstetric-gynecologists. The tool was tested for reliability by using evaluation of the
10 cases with a polyglactin 910 number 4-0 subcuticular suture for wound closure. The
reliability analysis result showed intraclass correlation coefficiency of inter-observer

equal to 0.90 and intraclass correlation coefficient of intra-observer equal to 0.95.
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Assessed for eligibility (n=112)

Excluded (n=24)
- Not meeting inclusion criteria (n=21)
>
- Refused to participate (n=3)
( N\
Enroliment
3 J
Randomized
GROUP A GROUP B
Allocated to intervention (n= 44) ) Allocated to intervention (n= 44)
Allocation
Received allocated intervention (n= 44) Received allocated intervention (n= 44)
Did not receive allocated intervention (n= 0) Did not receive allocated intervention (n= 0)
Lost to follow-up (n=2) Lost to follow-up (n=2)
- go to another hospital (n=2) - Qo to another hospital (n=1)
- missed appointment (n=1)
Discontinued intervention Discontinued intervention
(n=0) [ Follow-Up ] (n=0)
Analyzed (n=42) Analyzed (n=42)
Excluded from analysis (n=0) [ AnaIyS|s ] Excluded from analysis (n=0)

Figure 2: CONSORT flowchart.
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4.3 Primary outcome analysis.
The primary outcome of this study was wound closure evaluation score. The
data was checked and found to be non-normally distributed. It seemed skewness to the

left as shown in Figure 3.

Normal Q-Q Plot
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Figure 3: Normal Q-Q plot of total wound closure evaluation score.

This graph showed that most of wound clesure evaluation score were in range
of 50-60 points. This may be caused from the study that included only clean wounds,
small incision (not more than 4 cm). Then the result of wound closure was good. All of
patients had no wound infection and wound collection. Therefore, it was found that
the average total wound closure evaluation score in group A was 59.19 + 1.09 and
group B was 53.76 + 2.11. The average total wound closure evaluation score in both
groups were statistically significant difference using Mann-Withney U test (p < 0.001),

95% CI 1.21 to 9.64.
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As there were no cases with poor outcome in parameter of wound infection and
collection, so both groups were compared only in view of wound approximation,

border of wound, wound inflammation, and wound epithelization. (Table 5)

Table 5: The comparison between both group about wound approximation,

border of wound, wound inflammation, and wound epithelization.

Group A Group B p-value*

Mean + SD Median Mean + SD Median

Wound approximation 9.93+0.34 10.00 8.98 +2.35 10.00 0.002
Border of wound 9.64 +0.79 10.00 8.86 +2.51 10.00 0.989
Wound inflammation 9.86 + 0.35 10.00 8.33+2.47 9.00 <0.001
Wound epithelization 9.83 +0.44 10.00 8.76 +2.48 10.00 0.018

* using Mann-Whitney U test

The average score of wound approximation in group A was 9.93 + 0.34 and
group B was 8.98 + 2.35. There were statistically significant difference between both
groups (p = 0.002), 95% CI 0.22 to 1.68.

The average score of wound border in group A was 9.64 + 0.79 and group B
was 8.86 + 2.51. There was no statistically significant difference between both groups
(p =0.989), 95% CI 0.02 to 1.60.

The average score of wound inflammation in group A was 9.86 + 0.35 and
group B 833 + 2.47. There was statistically significant difference between both
groups (p < 0.001), 95% CI 0.76 to 2.29.

The average score of wound epithelization in group A was 9.83 + 0.44 and
group B was 8.76 + 2.48. There was statistically significant difference between both

groups (p =0.018), 95% CI 0.30 to 1.84.
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4.4 Secondary outcome analysis

The time of wound closure was the secondary outcome of this study. The
average operative time in group A was 294.55 + 55.10 seconds, and group B was
300.23 + 55.96 seconds. The average wound closure time in group A was 104.09 +
14.40 seconds, and group B was 227.95 + 39.39. There were no statistically significant
differences in both groups about operative time (p = 0.71), but there were statistically
significant differences in both groups about wound closure time using unpaired t-test

(p <0.001), 95% CI 111.30 to 136.43. The data is shown in Table 6.

Table 6: The comparison between both groups about operative time and wound

closure time.

Group A Group B p-value*
Mean + SD Mean + SD
Operative time (second) 294.55+55.10 300.23 +55.96 0.71

Wound closure time (second) 104.09 + 14.40 227.33+39.16 <0.001

* using unpaired t-test

4.5 Cost-effectiveness analysis
For this result, the unsuccessful closure was not occurred in both groups, so the

chance node of unsuccessful closure was deleted. The final decision tree was shown in

Figure 4.

good wionnd healing
2.OCA | outeormel

poot wiond healing
wrommd closize <] outcome?

(] good wound healing
subcuticular suture SCHET

wound healing cormplication

<] outcome?

Figure 4: Decision tree for cost-effectiveness analysis.
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The additional cost in poor wound healing were
- In case of require further medication, added cost of antibiotic and
topical antibiotic was 149 Baht.
- In case of require re-operation, added cost of re-operation were
3,000 Baht including procedure charge 2,500 + suture material 250
+ dressing material 50 + medication 200 Baht.

The summary of cost in this study were shown in Table 7.

Table 7 : Summary of cost (Baht) used in decision tree.

Baht
2- OCA Subcuticular suture
Excisional lesion with wound closure 3,051 2,796.50
Present of wound complication with 3,200 2,945.50
require further medication
Present of wound complication with 6,051 5,796.50

require re-operation

The total cost used for good wound healing when using 2-octylcyanoacrylate
for wound closure was 3,051 Baht and when using subcuticular suture was 2,796.50
Baht. But the complication in subcuticular suture was more than 2-octylcyanoacrylate
in view of wound inflammation, wound approximation and wound epithelization, in
poor wound approximation it may require re-operation, and in case of present of
wound inflammation and poor wound epithelization may require further medication.
The cost used in case of require further medication in group A was 3,200 Baht, the cost
used in case of require re-operation in group B was 5,796.50 Baht and the cost used in

case of require further medication in group B was 2,945.50 Baht.
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In group A, there were 31 cases (73.81%) had good wound healing, 11 cases
(26.19%) had poor wound healing with required further medication and none required
re-operation. In group B, there were 16 cases (38.09%) had good wound healing, 23
cases (54.77%) had poor wound healing with required further medication and 3 cases

(7.14%) required re-operation. (Table 8)

Table 8 : Result of wound closure outcome.

Number (%)
2- OCA Subcuticular suture
Good healing without complication 31 (73.81 %) 16 (38.09 %)
Poor wound healing and require 11(26.19 %) 23 (54.77 %)
further medication
Poor wound healing and require 0 (0%) 3(7.14 %)

further re-operation

The cost-effectiveness analysis by using the rollback from decision analysis

show in figure 4, 5.

zood wound healing
.00k - <] cost & good
oot woind heali recuite medication
und clo : 0.262 a]mg{} : 100 < cost A ped
wonnd closure . .
a1V gond wound healing
cost B aond
subcticular sutre = , ,
Tedumre re-operation B
oot wound healing 0.115 R

0610 requite medication

cost B wmed

0.885

Figure 5: Final decision tree with result of probability from the study.
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good wionnd healing
200 A 43 —— o <] [3,051.00
Cinkeliell und healing wocnive prdication
72 {1+ 3,200.00 om <] |3,200.00

(] subcuticnlar suture  3.091 63 L:n:ud wound healing
0.381

wiotd closure
—

<1 |2,196.50; P = 0331

auhcnticular suture

require re-operation

<]

5,796,350, P = 0,071

poot wiond healing 0.115
0327336 o
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o <] [2.945.50. P = 0.543)

Figure 6: The summary of cost-effectiveness analysis.

The root cost in group A was 3,090.04 Baht and group B was 3,091.68 Baht.
There were different only 1 Baht and the cost-effectiveness analysis show the using of
2-octylcyanoacrylate had cost-effectiveness more than polyglactin 910 subcuticular

suture for wound closure.



CHAPTER V

DISCUSSION AND CONCLUSION

Discussion

Surgeon is the medical doctor who cares the surgical patient. Most of them
require surgical management. The principle of surgery may create wound on patient
called surgical wound. In some cases, the wound may be caused from trauma called
traumatic wound. With variety of the nature of the wound, type of the wound, site of
the wound or the length of the wound, surgeons who care for the patient should have
basic and advanced knowledge about the wound care and management.

Wound closure is a process of wound care and management which may be the
main part treatment in both surgical and traumatic wounds. Several wound or skin
closure techniques has been developed for aggravating the complete wound healing
without or minimized complication, such as skin suture, adhesive tape, skin staple and
tissue adhesives.

Suturing is the most common and standard method used for wound closure
both in traumatic and surgical wounds. There are several types of suture materials in
this purpose, absorbable or non-absorbable, and several suture techniques such as
simple suture, vertical mattress, horizontal mattress, subcuticular technique. Although
suturing is safe and effective for wound closure, but it requires painful injection of a
local anesthetic drug, it 1s time-consuming and operator dependent, needs specialized
instrument and carries the risk of a needle stick to the practitioner, requires a return
visit to suture removal. Suture may cause small granuloma, stitch marks along the
suture line, and risk wound scar [4, 6]. Many complications are present despited
meticulous suturing technique such as wound dehiscence, wound infection, tissue
allergy from suture materials and the late complication of the scar formation. The

subcuticular suture techniques with absorbable suture are the acceptable alternative
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simple suture technique with nonabsorbable suture because the short term outcome in
subcuticular suture, was less likely to have wound separation and edge inversion [7].
The long-term cosmetic outcome seems to be at least as good and not required return
for removal suture [8]. But the unexpected complication of subcuticular suture with
absorbable suture had been reported, Holzhermer RG. founded the unexpected tissue
reactions (inflammation, granuloma, extrusion, fistula, and abscess) in the vicinity of
Vicryl, and after removal of the suture material and the granulomatous tissue wounds
healed without any further disturbance [9].

The tissue adhesive or tissue glue is currently popular for wound closure. 2-
octylcyanoacrylate is common available adhesive tissue material in Thailand. The
advantage of adhesive tissue material is shortening repairing time (operative time)
reduction with maximum bonding strength at 2.5 minutes and it strength is also
equivalent to healed tissue at seven days post repairing. The adhesive tissue material
also eliminates follow up visit for removal of sutures. It can be applied by using only a
topical anesthetic, no needles, water-resistant covering and good cosmetic outcome at
both short term and long term follow up wvisits [16,18]. However, it can’t be used in
some areas or types of wound such as jagged or satellite lacerations, bites, punctures or
crush wounds, contaminated wounds, mucosal surfaces, axilla and perineum (high-
moisture areas), hands, feet and joints (unless kept dry and immobilized).

In this randomized controlled trial, comparing between the tissue adhesive or
2-octylcyanoacrylate (Dermabond®, Johnson&Johnson company) with absorbable
subcuticular suture or polyglactin 910 (Vicryl®, Johnson&Johnson company) in the
view of effectiveness for incision wound closure, wound closure time and the cost-
effectiveness analysis.

Overall analysis showed the 2-octylcyanoacrylate had better wound
approximation score, wound inflammation score and wound epithelization score than

the absorbable subcuticular suture. But in the view of border of wound score, there was
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no statistically significant difference between both groups. There was no wound
infection and wound collection in this study.

For the wound approximation or the evaluation of wound dehiscence, the study
showed that 2-octylcyanoacrylate generated better healing wound. Same as the study
of Toriumi DM [14], Shamiyeh A [23], Cheng W [25], Sinha S [26] showed the 2-
octylcyanoacrylate had good efficacy for wound healing in early phase comparing with
another wound closure device. So the 2-octylcyanoacrylate can be effectiveness for
maintaining the strength over the wound during period of wound closure.

There was no wound infection, wound collection in this study. This might be
from the study that selected only clean wound with small wound size. These wounds
also located in areas that had low risk of infection and were also shallow. The patients
had no risk of bleeding, so they didn’t have the risk of wound collection.

For border of wound, the study found that 2-octylcyanoacrylate provided better
result, though not significant. The arrangement of wound border might be done more
meticulously than 2-octylcyanoacylate using. If the wound is deep, using adhesive
tissue material to close wound may need re-approximating the wound edge with
absorbable suture at dermis layer for better alignment of wound border.

For wound inflammation, the study founded that 2-octylcyanoacylate was good
in reducing erythema of wound edge and inflammation which were not caused by
infection but was believed to result by allergic reaction from foreign body of suture
material. Only one study mentions about wound inflammation was the study of
Holzhermer RG. founded the unexpected tissue reactions in the vicinity of Vicryl®,
after removal of the suture material, this granulomatous tissue wounds healed without
any further disturbance [9]. So, avoiding suturing with polyglactin 910 in order to
reduce remaining of foreign body in the wound would help prevent complications.
However, during the follow-up period, the patient may need further treatment with
higher medical spending. So, the use of adhesive tissue material may be the suitable

option of this purpose.
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For wound epithelization, the study founded that using 2-octylcyanoacylate to
close wound would create thin film covering the wound. After 7-10 days, the wound is
healed and the thin film will be peeled off. The already completed wound
epithelization will lead to wound healing. The study also founded that using 2-
octylcyanoacylate provided better wound epithelization score than suturing. There was
no mentions about this topic from previous study.

For wound closure time, the study found that using 2-octylcyanoacylate would
shorter wound closure time than suturing. This can reduce total operating time and
also prevent accidental injury to medical practitioners.

Coulthard et al. reported the systematic review and metaanalysis between various
tissue adhesive and sutures, eight randomization trials were included (630 patients).
No statistically significant differences were found between various tissue adhesives
and sutures) for dehiscence, infection, satisfaction with cosmetic appearance when
assessed by patients’ or surgeons’ general satisfaction. However a statistically
significant difference was found for surgeons’ assessment of cosmetic appearance with
mean difference 13 (95%CI 5 to 21), the higher mean rating for the tissue adhesive
group [32].

In the era of sufficient economy, the view of economic analysis is the
important part to decide whether to use the new technology for treatment. Adhesive
tissue material is new in Thailand. Though it provides good effectiveness in wound
closure, but we should compare its cost with the result.

About the view of cost-effectiveness, two studies showed that using 2-
octylcyanoacrylate can significantly decrease health care costs [19, 31]. But the study
of Maartense showed that adhesive papertape was more cost-effective than the 2-
octylcyanoacrylate [24]. In this study, the provider view for cost-effectiveness analysis
was used. The 2-octylcyanoacrylate had cost-effectiveness more than the polyglactin
910 subcuticular sutures only 1 Baht. So 2-octylcyanoacrylate was cost-effectiveness

better than polyglactin 910 subcuticular sutures in clean and small incision wound
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closure.

The evaluation of the wound closure outcome, there were used three indicators
for evaluation of wound closure outcome in early and long term period. First indicator
was wound approximation or separation or dehiscence, this indicator is very important
for wound evaluation in early period or suture removal date [14, 23, 25, 26], second
indicator was wound infection [24-28], and the last and attractive outcome indicators
was cosmetic outcome which usually evaluation in long term period after wound
closure [28-30]. The evaluation of scar formation in long term complication for
wound closure is the most apparent and concrete criteria of wound evaluation. This can
be well assessed as satisfactory level of both surgeon and patient.

The author has been assisted by team of experts in various fields. They had
agreed to set up “wound closure evaluation score” in order to use for assessment of
initial healing evaluation or during the suture removal period of 1-2 weeks after
suturing. The issues that need to be evaluated include wound approximation
(separation or dehiscence), wound infection, wound collection, irregularity of wound
border, wound inflammation, and wound epithelization. So, wound closure evaluation
score was developed and use this tool as the evaluated the main outcome of this study.
From the pilot study, participants in the meeting have comprehended the evaluation
score and can well gather information by using the score. The result for reliability
analysis shows intraclass: correlation coefficient of inter-observer equal to 0.90 and
intraclass correlation coefficient of intra-observer equal to 0.95. This reflects
possibility of using the score in healing wound evaluation. The author expected this
tool can be used for evaluated and predicted the outcome of wound healing. From the
result of this study, the author founded the problems of this tools for predict the wound
healing outcome. The total wound closure evaluation score consisted of sum of six
indicators (wound approximation, wound infection, wound collection, border of
wound, wound inflammation and wound epithelization), in case of clean and small

incision wound, there were minimal risk of wound infection or collection, and total
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wound score also high. There were only three indicators (wound approximation,
wound infection, and wound collection) when present of poor outcome it required re-
operation. But the indicators of border of wound, wound inflammation and wound
epithelization, it required only further medication for treatment in case of poor
outcome. So, the total wound closure evaluation score can’t used to predicted the total
outcome of wound healing. The further study about indicators, various type of wound,

length of wound will be investigated.

Conclusion

The 2-octylcyanoacrylate is one of effectiveness for incision wound closure
comparing with absorbable subcuticular suture in terms of wound approximation,
wound inflammation, wound epithelization, and wound closure time. The cost-

effectiveness analysis showed 2-octylcyanoacrylate better too.
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Case record form
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Coding

ID | e Qad
BN 4 o N [ N D D
Sex Q1. male 2. Female Q
Diagnosis =0 mimssmsssen .o c S ¢ . o cnmsommemmanadil. o ¢ . o o
IcD 0 e L | |
Operation @ = ™ g O AR, R RN . .-
ico A L LAL G AR N [ [
Date (ddmmyy) | coiieiiiiiiniiieiietniietetetsntsttecnsnnns aaaaad
Length of wound (cm) | ccioeiniiiiiiiiiiiiiiniiiiaiiieniiieeceenenns Q.ad
Site of wound 1. Face [ ||

Ll 2. Neck

0 3. Chest wall

L 4. Abdominal wall

L 5. Back

[ 6. Extremities
Underlying disease 0 1. No |

D 2. Yes,

detail......cooeviiiiiiiii
Medication N ERN Q

D 2. Yes,

detail........coooiiiiiii .
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Time (second)

Time of start procedure (A)

Time of start wound closure (B)

------------------------------

Time of finished procedure (C)

Total time of operation (B-A)

------------------------------

Qd

Total time of wound closure (C-B)

aga

Cost record

Direct medical cost

Coding

[ procedure charge

2,500 Baht

| | |

D Suture material

@) vicryl 4-0 Number

......... Cost/unit 163 Baht

| | |

Q Octylcyanoacrylate Number

......... Cost/unit 400 Baht

I [ [

Q Dressing material

@) Tegaderm Number ......... Cost/unit 10 Baht aaaa
@) Steri-strip Number ......... Cost/unit 22.50 Baht aaad
D Wound dressing fee Number ......... Cost/unit ............ D D D D

D Medication

O Dicloxacillin Nuinber

......... Cost/unit 3.25 Baht

| | |

O Paracetamol Number

......... Cost/unit 0.50 Baht

I [

O other




Wound Closure Evaluation Visual Analog Scale
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No. of study population.................

Evaluation date ..........ccooovvvveenneennenn.

1.  Wound approximation

2. Wound infection

Good wound approximation along the 10 No presence of wound infection 10
wound
Wound dehiscence 0 Presence of severe wound infection 0
3.  Wound collection 4. Wound border
No wound collection 10 Good wound regularity 10
Presence of serum oozing 0 Worst outcome of wound regularity 0
5. Wound inflammation or tissue 6.  Wound epithelization
reaction

No presence of wound inflammation 10 Good wound epithelization 10
Presence of severe wound inflammation

0 No wound epithelization 0

Remark: Score of question 1 or 2 =10 = Score in question 3-6 =0
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