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Objetivo: O adesivo de tecido 2-octilcianoacrilato tem sido utilizado para muitos
fechamentos de feridas cirurgicas. No entanto, seu uso como dispositivo de
fechamento de ferida em cirurgias toracoscopicas video-assistidas nao foi avaliado
adequadamente. Este estudo de intervengao clinica compara as caracteristicas dos
orificios de incisdo apds serem fechados pelo adesivo de tecido TissueAid™ da Genelet
Biotech e aqueles fechados pelo método tradicional em cirurgia toracoscopica video-
assistida.

Método: 30 pacientes ap0s cirurgias toracoscopicas video-assistidas foram divididos
aleatoriamente em dois grupos. As feridas de incisdo de 15 pacientes foram tratadas
com adesivo de tecido 2-Octilcianoacrilato (TissueAid™), e as dos outros 15 pacientes
foram tratadas com sutura de nylon 5-0 padrdo. Além do tempo de operacao, o
Hollander Wound Evaluation Score modificado (WES) e o Visual Analogy Score (VAS)
foram utilizados para avaliar a dor pos-operatoria, a facilidade de uso, a taxa de
complicagdes, a adesao e a satisfacdo do paciente. Eles foram avaliados pelos pacientes
ou pelos pesquisadores logo apds os procedimentos, aos 15 dias e um més apos a
cirurgia.

Resultados: Os pacientes expressaram uma preferéncia e satisfacao geral pelo adesivo
tecidual durante todo o periodo de avaliagdo (P <0,05). Da mesma forma, as notas dos
pacientes para dor pds-operatéria e as notas do investigador para a adesao foram
significativamente melhores para o adesivo de tecido em toda a se¢ao de avaliacao (P
<0,05). Mais pacientes no grupo adesivo tecidual apresentaram nota étima de
avaliacdo de feridas (WES) do que aqueles no grupo da sutura, duas semanas ap6s a
cirurgia. Além disso, o adesivo de tecido é facil de usar, com um tempo de operagéo
menor que o da sutura.

Conclusio: O adesivo de tecido TissueAid™ pode aliviar a dor pds-operatoria com
melhor efeito estético nas cicatrizes e alcangar maior satisfacdo do paciente pela
incisdo causada pelas cirurgias toracoscopicas video-assistidas. O adesivo de tecido
TissueAid™ é seguro, eficaz em cirurgias toracoscépicas video-assistidas e uma
alternativa consistente para o fechamento de feridas.
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Abstract:

Purpose: 2-Octylcyanoacrylate tissue adhesive éas bsed for many surgical
wound closures. However, its use as port closweden video-assisted
thoracoscopic surgeries has not been properly ssgeshis clinical intervention
study compares the characteristics of the incipmns after they are closed by
GenelJet Biotech’s TissueAtdtissue adhesive and those closed by traditiontthade

in video-assisted thoracoscopic surgery; Methodh&tents after video-assisted
thoracoscopic surgeries were randomly divided iwim groups. Incision ports of 15
patients were treated by 2-Octylcyanoacrylate &#ssihesive (TissueAit), and

those of the other 15 patients were treated bydaran5-0 nylon suture. Other than
the operation time, modified Hollander Wound EvélwaScore (WES) and Visual
Analogy Score (VAS) were used to assess the pastiye pain, ease of use,
complication rate, wound cosmesis and patientfaatisn. They were assessed either
by the patients or by the investigators right atfter procedures, at 15th days and one
month after surgery.

Result:

Patients expressed an overall preference andasziast for the tissue adhesive
throughout the evaluation period (P< 0.05). Sinylaatients’ visual analogue scores
for postoperative pain and investigator’ s visualague scores for wound cosmesis
were significantly better for the tissue adheshvetighout the evaluation section (P<
0.05). More patients in tissue adhesive group heisnom wound evaluation score
(WES) than those in the suture group two weeks aftegery. In addition, the tissue
adhesive is easy to use with a shorter operatioa than suture.

Conclusion: TissueAid tissue adhesive can alleviate postoperative pamlvetter
aesthetic effect on the scars, and achieve hightesr satisfaction for the incision
port caused by the video-assisted thoracoscopgesas. TissueAid tissue adhesive
is safe, effective in video-assisted thoracosceprgeries and a sound alternative for
wound closure.
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1 INTRODUCTION

Nearly 4500 video-assisted thoracoscopic surgévad S) are performed each year
in Taiwan. General anesthesia should be used sovédsisted thoracoscopic surgery,
and it is generally completed with 1 to 3 incisjoorts in axillary line on the 7th or
8th rib to allow the access of thoracoscope. Tlandters of the incision ports are
around 1 to 2cm. Surgical visual field will usualdg affected by small incision in
traditional surgery. However, video-assisted thosaopic surgery can provide
amplification function and good resolution by preggive image system. Various
views can be provided by endoscopes of differemflean which is beneficial for
operation. In some cases, it can provide bettegesyrview field than traditional
surgery.

These small incision ports in video-assisted thmgacpic surgeries have significant
advantage over traditional surgery with large wobedause of the fewer chance for
infection and wound dehiscence. They also allowaféaster recovery for the patient
and a greater chance for the wound to heal. Intiadd smaller incisions also
produce fewer scars, less postoperative pain, dessplications and reduction of
operation time. On the contrary, traditional mediaparotomy has incision around
30-40cm; posterior lateral thoracotomy has incisadn25-30cm; rib cutting and
median laparotomy has incision around 30-40cm. aA&snsequence, video-assisted
thoracoscopic surgeries came into widespread usk aae replacing traditional
methods in areas such as primary pneumothorax mdahalveolar resection, lung
tumor diagnosis and treatment, lobectomy for bempgimonary disease, surgical
resection of a pulmonary metastasis, etc. Afterstimgery, the port-sites are usually
closed with sutures.

With the advance of medical technologies and ptHielesire for better healthcare,
there is need to reduce postoperative pain, schcamplication caused by surgery.
Surgical wound closure technologies have evolvenhftraditional braided suture into
absorbable suture, staple, surgical tape and tesdluesive to reduce complication and
scar. 2-octylcyanoacrylate tissue adhesive has @ggroved by United States Food
and Drug Administration (US FDA) for closure of dyaspproximated edges of
surgical and trauma wounds for many years. Wherpeoea with several traditional
methods (sutures, staples, or adhesive fdp®) for closure of surgical and/or
traumatic wounds, 2-octylcyanoacrylate tissue agtkgserformed better with several
important clinical outcomes. Wound closure with@ytcyanoacrylate tissue
adhesive can achieve improved aesthetic outcorop@ssed to traditional methods.
In addition, it is relatively easy to use and regsiless physician trainifd0,23]. In



comparison, the cosmetic appearance of woundsctlmgsuture usually depends on
practitioner’s experience. Other than improvedlasst outcome and less training,
2-octylcyanoacrylate tissue adhesive offers thetfiianer a fast and less traumatic
closure for appropriately selected wounds and affyido not require the use of local
anesthesia. It can close skin incision quicklyed&@te wound healing, increase
patient comfort, reduce wound infection risk [2BHaeduce pain without the need
for suture removal [11-17]. Once it is cured, tissue adhesive can form a protective
layer over the wound that remains in place for %Qalays until the wound heals. As
a result, application of 2-octylcyanoacrylate tessulhesive on the topical skin wound
has gained popularity as an alternative methogKor wound closure. It is commonly
indicated for the closure of topical skin incisicared trauma-induced lacerations in
areas of low skin tension. Many reports of 2-ogtgtwoacrylate tissue adhesive
focused on applications including, blepharopld8tylaparoscopic port-site wounds
[18], sternal wounds [19], lacerations at variosssin pediatri¢4], surgical

incisions of the head and nef&21], and more generalopulationd6].

However, most studies of 2-octylcyanoacrylate gssuhesive have focused on
skin-closure of superficial wounds or wounds withbcutaneous suture. Little
research has been published regarding the closudeep surgical wound without
subcutaneous suture. Four randomized controllat$ ton 404 patients [18] have been
done to evaluate the use of 2-octylcyanoacryla®ug adhesive and compared with
sutures to close laparoscopic port-site woundsawitldleep suture. Statistically tissue
adhesive needs less operation time to close podiom as compared with sutures.
Tissue adhesive also has demonstrated port claapability equal to traditional
sutures in terms of wound infection rate, wound istdnce rate and patient
satisfaction. This outcome is significant because laparoscopic port incisions are
usually deep and surrounded by soft tissue andepiadehiscence.

Similar to laparoscopic port incisions, incisiomsthoracic surgeries are also deep.
Some researchers have concluded that applyingykegahoacrylate tissue adhesive
to close sternal wounds with deep suture resultsupperior outcomes in terms of
reduced infection rate. This trend is true for batbep surgical site infection
(0.6%—0%) and superficial site infection (4.3%—2)1%9]. However, little research
has been published regarding the closure of deeap ipoision caused by the
video-assisted thoracoscopic surgeries.

A prospective randomized double-blind control tmeds done comparing suture to
adhesive paper-tape for port incision caused by uideo-assisted thoracoscopic
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surgeries [20]. There were no significant differembetween the adhesive paper-tape
and suture in terms of immediate post-operativen [gaores, wound cosmoses and
wound complications. Compared with adhesive papee;t 2-octylcyanoacrylate
tissue adhesive is known to have better skin adheand better barrier against
common bacteria. As a result, there is a need taluate the use of
2-octylcyanoacrylate tissue adhesive for epiderct@dure of deep surgical incisions
caused by the video-assisted thoracoscopic susganié compared with conventional
suture to assess the possible difference in outdmtvecen these two methods.

TissueAid" (manufactured by GeneJet Biotech Co., Ligla new flexible
2-octylcyanoacrylate tissue adhesive used for dpwound closure, with purported
advantages over conventional suture for both sumgjaad patients in various clinical
outcomes such as improved aesthetic outcomesyfastd healing, improved patient
comfort, less infection, less pain and shorter afen time. This study compared
results of port closure using TissueAi@nd suture after video-assisted thoracoscopic
surgery. Port incisions were randomly selectedcosked with either traditional
suture method or TissueAltdwithout the use of deep suture. Both methods are
comparatively studied in the aspects of operaiime,tcomplication, infection rate,
pain intensity, aesthetic effect, and patient &atigon. TissueAid" ‘s clinical
application and its value of being used as wounduwk alternative are also
evaluated.

2. MATERIALS AND METHODS

A total of 30 patients accepted by our departmenvideo-assisted thoracoscopic
surgery from March 2015 to August 2015 were reedifor the study. Patient age
were 18 years or older. Exclusionary criteria ideld known sensitivity to
cyanoacrylate, pregnant, or with non-healing wodrk subjects were randomly
divided into tissue adhesive group of 15 casesddday tissue adhesive (TissueAjd
0.8g/unit) and suture group of 15 cases treatestdnydard 5-0 nylon suture. All
surgical preparatory procedures were performedrdotpto standard hospital
practice, and the incisions should undergo thoromghind preparation as with
traditional repair methods to reduce the risk ¢éation. They can often be cleansed
with an antibacterial compound and flushed withilgtesaline solution before closure.
The length of the incision and the time neededvound closure were recorded. For
the tissue adhesive group, investigators wereuatd to use TissueAidto close the
wound without using deep suture.

The TissueAit is a sterile liquid skin adhesive formulation afthviscosity, high



strength 2-octylcyanoacrylate solution (2-OCA) pded in a sealed Aluminum tube
containing 0.8 gram of the adhesive. The singleAlgminum tube and two
applicators are packaged in a sterile Tyv@ouch.

After cleansing, the wound should be positionethsb excess adhesive does not run
off into areas not meant to be glued. Excessivestae on the skin or wound seepage
should be patted dried with gauze before closwegeabise it may prevent good
bonding to the epithelial skin layer. For the samason, good hemostasis should be
achieved before using the adhesive. The edge®afdlind must be approximated
evenly by fingers or by forceps. Once the seahem™uminum tube is broken by
twisting the applicator clockwise, the adhesivexpressed by gently squeezing the
tube, which allows the adhesive to be seen atppbcator tip.

Once the adhesive is at the applicator tip, ipgliad to the apposed wound edges
with gentle brushing motions. Adhesive should mdeethe wound because this may
lead to a foreign-body reaction and prevent nom@ind healing or cause
dehiscence. After the adhesive is applied on tire glkreacts with the moisture on the
skin's surface and begins the solidification predesm monomer to polymer. Within
minutes it establishes a strong and water repetlolgmer bond bridging the
approximated skin edges of surgical incisions dagecthe wounds. During the
curing of the adhesive, the wound edges shoulcelietbgether for at least 30
seconds allowing the adhesive to complete curirigreeeleasing. After the first
adhesive layer is cured, more adhesive should peedpyently around the wound to
add greater strength to the wound closure. At leastiayers should be applied to
ensure optimal strength to the wound closure, hadviound should not be touched
until the adhesive dries completely. In additiortite wound closure, solidified tissue
adhesive film can resist water and form a protecsivield on the wound to block
bacteria from entering the wound and reduce indaatisk. The patient is ambulatory
immediate post procedure and may shower normaftgr Ahe wound is healed, the
adhesive can slough off from the skin in 5-8 daytbout requiring removal.

For the 15 patients in the suture group, standaspital practice should be followed
to prepare the surgical sites before closing tleesion by the suture. The wound
should be thoroughly cleaned to reduce the risknfefction. After the wound was
closed by 5-0 suture, wounds should be wrappectanered by ordinary gauze until
removal. The patients’ follow-up and suture remowvas scheduled at clinical
department after the operation.



Clinical data from thepatients are recordeight after the procedurgen thel4th day
and one month postperatiol to determine if the new TissueAidvas equivalent t
the suture in variouseasures of effectivenc. Clinical outcomeso be followedfor
patients in thesavo groups are showin Figure 1; they are: paintensity, operation
time, patient satisfaction, ease of uwound cosmesisadequate progress in wou
healing and incidencaf wounc-related complexity such as inflection.

Figure 1, Fow chart for clinical follow ug

30 patients
|
1 1

Adhesive group (n=15) Suturing group (n=15)
The Oth day The Oth day
(operation time, pain (operation time, pain
intensity, cosmesis, patient intensity, cosmesis, patient
satisfaction and ease of use) satisfaction and ease of use)
The 14th day follow-up The 14th day follow-up
(pain intensity, cosmesis, (pain intengity, cosmesis,
patient satisfaction, and patient satisfaction, and

ound evaluation score) ound evaluation score)
The 30th day follow-up The 30th day follow-up
(pain intensity, cosmesis, (pain intensity, cosmesis,
patient satisfaction) patient satisfaction)

In this studydemographics and wound characteristics collectedon the day of
wound closure (day Gdr each ubject andvere recorded in a case report fc At
the time of treatmentnvestigators recorded the wound length incisior location,
treatment methodyperatiortime, ease of use, pain intenspgtient satisfactiorand
wound cosmesis.iSual analogy score (VA in Figure 2 was used &valuae
patients satisfaction armhin intensity during wound closure procatfter the
operation wherein 1 represes the lowest score and 10 represéimshighesscore.
Patients evaluated thewn pdn/satisfaction score and indicatdubir satisfaction
with theuse of the produc after the operatigron the 14th day and one month I.
For the ease of use anduwnd cosmes, they wereassessed by investigat for their
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satisfaction with each use of a device and itsceffe wound cosmesis. Both
characteristics were also measured using visudbgynacore (VAS), wherein 1
represents the worst and 10 represents the best.

Figure 2, Visual analogy score (VAS)
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The operation time taken to close each wound wasuared with a stop watch. The
start time was commenced immediately before eamuct operation and finished
upon completion of the operation. It included titnechieve hemostasis and, in the
case of tissue adhesive, time spent holding thsiorcedges in apposition until full
curing had occurred. Photos of the wound were tallsen after the operation, and
postoperative day 14 and day 30.

On day 14 after the wound closure, investigatorended the pain intensity, patient
satisfaction, wound evaluation score (WES), woupghtesis and any wound
complications at the time of revisit. Again, visaalalogy score (VAS) was used for
evaluating patients satisfaction and the pain sitgrby the patients, wherein 1
represented the lowest satisfaction/pain and 1@septed the highest
satisfaction/pain. Wound evaluation score (WES)wodnd cosmesis was evaluated
by the investigators. Wound cosmesis was measugiad uisual analogy score
(VASC), and wound evaluation score (WES) was use@¥aluating six clinical
parameters (as shown in Table 1). Total wound ex@in score (WES) referred to
total score of six variables answered by 'yes's&l&ecategory scores were added to
calculate an overall cosmesis score. Six pointesgmted a perfect result; score less
than 6 points represented a less optimal appearBrpected possible adverse events
in this trial included complications typically olvsed after thoracic surgeries wound
closure, including dehiscence, infection, inflamiorat erythema, and edema.
Infection was considered present if any of theofelhg were observed: redness 3 to 5
mm from the wound, swelling, purulent dischargenpecreased skin temperature,
or fever. Other than that, wounds were also asddes@dequate progress in healing.
Healing was considered adequate if wound margime w@mpletely apposed and
there was no dehiscence.



Table 1, Wound evaluation score (WES)
Clinical Parameter:

Step off O=yes, 1=no

Contour irregularities O=yes, 1=no

Wound margin separation of >2 mm O=yes, 1=no

Edge inversion O=yes, 1=no

Wound complication with infection, 1 point for normal healing and 0 point for
dehiscence, inflammation, erythema wound complication with inflammation,

erythema, infection, dehiscence

Overall wound appearance O=bad, 1=acceptable

Total wound evaluation score (WES):

On post-operative day 30, investigators recordeddhowing at the time of revisit:
pain intensity, patient satisfaction, and woundwesis. Again, visual analogy score
(VAS) was used for evaluating patients satisfacéind the pain intensity by the
patients themselves. Wound cosmesis (VASC) wasiated by the investigators.

Patients in these two groups were analyzed withi+fadtors statistics in the aspects
of patients’ characteristics (e.g. age, and lenftiiound) and related factors
affecting incision healing and primary clinical ooines, thereby analyzing whether
two groups have statistical difference or not. Tiveye assessed and analyzed using
the Student’s t test. Comparative results for @dllgses were considered significant
when p<0.05.

3. RESULTS

A total of 30 subjects were enrolled in this stutlge port incisions of fifteen patients
were closed with tissue adhesive, and those ohandb patients were treated with
suture. Both groups had a comparable distributicage, gender, and wound length.
As shown in Table 2, no significant statisticafeliénce was discovered between the
demographics and wound lengths of these two groups.



Table 2. Patients demographics

Tissue Adhesive Suture Group
Group
Gender (Male) 6 9
Gender (Female) 9 6
Age 69.9 60.7
Incision port 32 34
Average wound 2.7 2.4

length (cm)

Right after the video assisted thoracoscopic syrgénical data such as wound
closure operation time, ease of use, patient aatish, pain intensity and wound
cosmesis were collected from both groups and arersiin Table 3. A high rate of
optimal wound cosmesis, defined as a VASC scoig®fwas obtained and
statistically non-inferior to the suture group (VB$6.5, p<0.001). Representative
photos right after the incision closure (Day 0) stnewn in Figure 3 for the tissue
adhesive group and in Figure 5 for the suture grdbp protective film formed on
the closed incision in tissue adhesive group wasosimwith less marking on the skin.

Figure 3Adhesivegroup patient A on the Oth day; FigurAdhesivegroup patient A on the 30th day

Figure 5 Suturing group patient B on the Oth day; Figure 6 Suturing group patient B on the 30th day




For the evaluation of ease of use, investigatopsesssed a marked preference for
tissue adhesive (defined as a VAS score of 7.4jivel to suture (VAS =6.1, p= 0.04).
On the other hand, patients had a high rate adfaation of wound treatment and the
overall appearance of wounds in both treatmentggoNo significant difference in
satisfaction in treatment of the incisions was tbbetween the two groups (defined
as a VAS score of 8.1 for tissue adhesive vs.at.8dture, P= 0.216). The mean time
for wound closure was found to be faster in theugsadhesive group than in the
suture group by approximately 35 seconds. (173:8rsks for tissue adhesive vs.
209.0 seconds for suture, P=0.282) In additiatiepts from the tissue adhesive
group had less pain during the treatment than timodee suture group (defined as a
VAS score of 7.3 for tissue adhesive vs. 8.6 foursy P= 0.018).

Table 3: Clinical data record:

Tissue Suture Group Difference p value
Adhesive (95% ClI)
Group
Operation time (sec) 173.9 209.0 35.1 0.282
Ease of Use 7.1 6.1 1.0 0.040
Visual analogy score (VAS) for 7.3 8.6 1.33 0.018
pain intensity ( 0 day )
Pain intensity (14th day ) 4.6 4.7 0.1 0.425
Pain intensity (30th day ) 1.9 2.6 0.7 0.004
Visual analogy score (VASC) for 7.5 6.5 1.0 <0.001
Cosmesis (0 day )
Cosmesis (14th day ) 8.1 6.9 1.2 <0.001
Cosmesis (30th day) 8.4 7.0 1.4 0.005
Visual analogy score (VAS) for 8.1 7.9 1.3 0.216
Patient satisfaction (0 day )
Patient satisfaction (14day) 8.0 7.6 0.4 0.046
Patient satisfaction (30th day ) 8.6 8.1 0.5 0.022
Wound Evaluation Score (WEYS)
(14th day )
Step-off borders 15 15
Irregular contour 15 15
Scar wider than 2mm 15 14
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Presence of edge inversion 15 15

Presence of Wound complication15 15
inflammation, erythemanfection,

dehiscence,

Overall cosmesis 15 14
Sub-optimal wound 0(0%) 2(13%)
(% of WES <6)

Optimal wound 15(100%) 13(87%)

(% of WES =6)

Average Wound Evaluation Score
6.0 5.9 0.1 0.082

On the 14th day after the video assisted thoragassurgery, comparison of postoperative

pain, wound evaluation score (WES), patient satigfa and wound cosmes{gASC) of

the two groups is shown in Table 3. Tissue adhegigep had higher patient satisfaction

(8.0 vs. 7.6, P=0.046) and wound cosmesis (8.5.%5.P<0.001) than suture group. The

differences had statistical significance. The duyalf wound healing was also assessed by
wound evaluation score (WES), more patients iruésadhesive group reached optimum

score than suture group (100% vs. 87%). No advevemt was reported by the study

subjects in either treatment groups during the sswf the study. Patients in tissue

adhesive group also experienced less pain (4.6.71pRE0.425) than patients in suture

group. However, the differences did not have statssgnificance.

Table 3 also shows the comparison of postoperatwe intensity, patient satisfaction
and wound cosmesis (VASC) of two groups on the 3fdi after video assisted
thoracoscopic surgery. Subjects from the tissueesidd group had higher patient
satisfaction (8.6 to 8.1, P=0.022) and better wooosimesis (8.4 to 7.0, P=0.005)
than those from the suture group. Subjects from tibeue adhesive group also
experienced less pain (1.9 to 2.6, P= 0.004) thaset from the suture group. The
differences had statistical significance. Typidabiws of treated incision are shown in
Figure 4 for tissue adhesive group and Figure &fbure group. Incisions treated by
tissue adhesive showed less scar than those tieasdure.

Three important clinical results (pain intensityatipnt satisfaction and wound
cosmesis) at all postoperative time points (on Qtie day, on the 14th day and 1
month later) are illustrated and compared in Figured. As expected, the wound
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cosmesis for both groups improved as healing pssgover time during the study
period. However, as shown in Figure 7, subjeatsnfithe tissue adhesive group
realized better wound cosmesis after healing coetparith those from the suture
group consistently in all three check points. Fatignt satisfaction, patients in the
tissue adhesive group had higher satisfaction with treatment than those in the
suturing group in all three check points (showrFigure 8). Similar to the wound
cosmesis, the patient satisfaction for both groopgsoved as healing progressed over
time.

As shown in Figure 9, patients in both groups elpeed less pain as wound healing
progress over time. Compared with those in sutumum patients in the tissue

adhesive group had less pain during wound heatiradj three check points.

Figure 7, Comparison of cosmesis score on thrempesative time points

10
r —o—Tissue Adhesive
_ 9 —8—Suture
5 X
N X
o L
S 8 e//’o
5 <
it C
g
5 6 I
@] L
© r
5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
0 10 20 30 40

Time(Day)

12



Figure 8 Comparison of patient satisfaction ondlpestoperative time points
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Figure 9 Comparison of pain score on three postbipertime points
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4. DISCUSSION

Although sutures are still considered the most comgnused technique for incision
closure, many patients prefer topical tissue adlkeeshen compared with sutures and
staples [10,21]. TssueAittissue adhesive is a novel skin adhesive whighasmly
composed of flexible 2-octylcyanoacrylate monomed £&C #2 purple dye. The
benefits of using 2-octylcyanoacrylate tissue atleesver staples and sutures are the
following: ease of use, improved wound cosmesipjdrdhemostasis and wound
closure, shortened operation time, no pain carethedfiring wound closure process,
no anesthetic is needed, and no follow-up visiecired for removal.

TissueAid" tissue adhesive is especially suitable for childesnd facial wounds
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because wounds treated by tissue adhesive canliheatly without the excess
stresses that comes from the suture and staple résult, excessive hypertrophic scar
caused by suture compression on incision edge eaavbided with better wound
cosmesis (VASC). In addition, stimulation from tketure, staple or other foreign
matters on the skin is also avoided when the wasiniceated by the tissue adhesive.
Therefore, less inflammation and scars was indwdégt the wound is healed. In
addition, TissueAitt tissue adhesive can form a protective antibadtéhia on the
wound after it is cured. Because of this strong w&atkerproof film, the infection risk
is reduced; and there is no bathing restrictionthWihe reduced infection risk, the
wound can heal properly with fewer scars. Similar the results from other
randomized studies for wound cosmesis [24,25],uBA&d™ tissue adhesive have
been shown to be statistically better than sutuegarding wound cosmesis with a
comparable complication rate at the 14th days @tld @ays follow-up.

Cosmetic outcome is a significant end point of webtgpair to patients [16]. Other
than wound cosmesis score (VASC), the quality afimebhealing was also assessed
by wound evaluation score (WES). An incision wasrded to have achieved an
optimal cosmetic outcome if it received a WES saidré. In this study, scores of
WES for both treatment groups were high (>80%). Elosv, more patients achieved
a 6 score of WES in the tissue adhesive group (1@0&t those in suture group
(83%) at the 14th days follow-up; a result that wk® apparent in the other
assessment of wound cosmesis by VASC. Wound iofectites were found to be
low for both treatment groups. Comparison of infactrates after topical wound
closure has been previously studied with no sigaift difference found between
tissue adhesives and sutures [27]. In other sty@&sevidence of low infection rates
after the use of cyanoacrylates has been documeartddhis may be due to the
barrier properties provided by the cured adhesiy@eéventing microorganism
infection of the wound site.

Other than the infection, no dehiscence was obdearnvboth study groups and
mirrored the results from rate of infection. Thasvidehiscence rate for each treatment
group was consistent with results from other sw{l2®, 27]. There were no deaths or
unanticipated adverse effects among either tredtgreap, with most events reported
being mild or in low severity. The only significadifferences were that patients in

the suture group had more scar wider than 2mmessldosmesis score than patients
in the tissue adhesive group.

One of the main finding of this study is that thestieAid" tissue adhesive is
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equivalent to traditional suture for incision closwf video assisted thoracoscopic
surgery based on adequacy of healing. Althought@da@@noacrylate tissue adhesive
had been found to be as effective as traditional dksure devices for closing
superficial wound$1-9], we verified the ability of TissueAid to withstand the
potentially greater cutaneous stresses of deep agowithout using subdermal
suturing to minimize such stresses. Equivalendesalding progress was found for
tissue adhesive group versus suture group.

Investigators were very satisfied with the resattsoss both treatment groups.
However, a higher score for ease of use has bgentee in tissue adhesive group
than in suture group by the investigators. Thisiltds also consistent with the
findings in other studies [27]. Other than the pesifeedback from the clinicians,
patient satisfaction is very important to the quadf wound care; and patients from
either group in this study were very satisfied with treatments. This satisfaction
may include comfort of treatment, need for dressimgnge, hygiene and bathing
concerns, and wound cosmesis results. The VAS sdqatient satisfaction in the
tissue adhesive group was found to be statistitadjiger than those in the suture
group at the 14th days, 30th days follow-up, whgchlso consistent with previous
reports [28].

For the pain intensity, patients in the tissue atlleegroup experienced reduced pain
during the wound healing period. This trend is appafrom the post-operative
follow-up at O day, 14th days, and 30th days, arghbwn in Figure 9. Compared
with patients in suture group, those in the tissdigesive group had less pain during
wound healing in all three check points. In addifithe study results show that tissue
adhesive needs shorter operation time than traditsuture. However, this difference
did not reach statistical significance. This isgbly due to the size of
subject—calculated for determination of equivalerdsd not provide sufficient
statistical power for the comparison.

5. CONCLUSION

The results of this randomized clinical trial prd&ivalid scientific evidence that
TissueAid" provides adequate closure for the incisions cabgdte video assisted
thoracoscopic surgery without the use of subdesuires. TissueAit is equivalent
to the commercially available device (suture) inmas clinical measures of
effectiveness at days 0, 14, and 30 post-operadicrording to the investigators, the
TissueAid" is easy to use and feasible for incisions closlissue adhesive realizes
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considerable better wound cosmesis (VASC) aftelifgeavith higher patient
satisfaction. Patients in the tissue adhesive gesapnore satisfied with their wound
healing compared with those in the suture groug,this is consistent through the
study period. Tissue adhesive is also substantallier than suture regarding reduced
pain intensity. More patients in the tissue adregroup obtained optimum wound
evaluation score (WES) (100% vs. 87%) than thersugtoup. This is also consistent
with the results from the wound cosmesis score (WA&xecuted in this study.
However, no significant difference was observeavieen tissue adhesive and suture
in the aspects of operation time. There was norsaxeidence of wound-related
complexity such as: inflection, inflammation, emtha, and dehiscence in either

group.
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