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Introduction

T
issue adhesives are ideal for closing simple lacerations,

especially on the face of children. 1-3 Such repairs are

quick, painless, and do not require removal of sutures.

They are also excellent for treating large skin tears in the

elderly (Figure 1) and particularly useful for thin, frag-

ile skin because unlike sutures, the adhesives do not tear

through the tissues or strangulate them.4 Tissue adhe-

sives are also a needless method of wound repair that

eliminates the chance of a needle-stick injury.5 In the

last 20 years, numerous studies have proven that, when

used appropriately, the 3-month cosmetic appearance of

wounds treated with tissue adhesives is equivalent to

that of sutures. 6-12 It has also been shown that tissue

adhesives are faster to apply and quicker to attain pro-

ficiency in than sutures. 7-13

Most tissue adhesives are based on cyanoacrylate,

the active ingredient in superglue. The mechanism of

action of cyanoacrylate is a polymerization process

rather than an evaporative process. On contact with

anionic substances, such as blood or moisture on the

skin, cyanoacrylate changes from a monomer to a poly-

mer forming a solid film that holds the apposed wound

edges together. Several different formulations of tissue

adhesives have been marketed in the last 40 years,

including butyl-cyanoacrylate marketed under the His-

toacryl®, Indermil®, PeriAcryl® and LiquiBand® brand

names. The most popular formulation used today is 2-

octyl-cyanoacrylate, also known as Dermabond® or

SurgiSeal®. This article reviews factors to take into

account when considering use of tissue adhesives, tech-

nique for application, aftercare, tips for troubleshooting

and billing for such repairs.

Choosing A Wound Closure Method

Numerous factors must be considered when choosing a

wound closure method. Table 1 summarizes the most

important factors to take into account when evaluating

a wound.14

The advantages and disadvantages of tissue adhe-

sives are summarized in Tables 2 and 3. When any of

the conditions in Table 2 are present, tissue adhesive
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should be considered. However, the presence of any fac-

tors listed in Table 3 should be seen as a contraindica-

tion for the use of tissue adhesives. For example, for a

3-year-old with a simple chin laceration, tissue adhesive

would be ideal because the repair time is fast, it affords

a water-resistant covering, and there is no need for a

traumatic procedure and or subsequent removal of

sutures. In contrast, for an adult with a finger laceration

who washes dishes at work, sutures would be best

because dishwashing is a high-tension and high-mois-

ture environment.

Many studies have demonstrated that tissue adhesive

is equivalent in strength to a 4-0 nylon suture.15-17 In my

professional experience, however, I have found it best

to limit use of tissue adhesives to wounds that might

otherwise have required a 5-0 nylon suture in order to

minimize the risk of dehiscence.

Actively bleeding wounds present two challenges to

using tissue adhesive. First, bleeding must be controlled

to allow the tissue adhesive adhere to the skin. I have

found that tissue adhesive polymerizes instantly on

contact with blood, which prevents it from adhering to

the skin. The second problem is hematoma formation,

which I have seen in one patient on warfarin who had

a skin tear on the forearm. On the day of the repair, the

wound was hemostatic. She returned the next day with

a large hematoma underneath the skin that had to be

drained. On the third day, the hematoma was small but

did not require drainage.

Accurate approximation of the lacerated edges of the

dermis is the most crucial step in attaining the best cos-

metic outcome with tissue adhesives. It is at this layer

that collagen is generated, resulting in healing and clo-

sure of the gap in the wounded skin. Thus, a single, lin-

ear laceration from a sharp object would be a good can-

didate for repair with tissue adhesive, whereas a stellate

laceration from a crush injury is best sutured because the

operator can use different suturing techniques to per-

fectly match each side of the torn dermal layer.

Whether a wound is clean, clean contaminated, con-

taminated or dirty must also be considered. Most of the

wounds encountered in the urgent care setting will be

either clean contaminated or contaminated. Tissue

adhesives should never be used to close contaminated

or dirty wounds such as animal bites or road abrasions.

Stellate lacerations have ragged, devitalized wound

edges that are at increased risk of infection due to tissue

necrosis and should not be closed with a tissue adhesive.

The decision whether or not to close a clean-contami-

nated wound with tissue adhesive is based on clinical

judgment. One study found that, assuming cleansing

and preparation are equal, wounds closed with tissue

adhesives have lower bacterial counts than wounds

closed with sutures.18 That is believed to be due to the

antimicrobial properties of the polymer. However, if

wound cleansing and preparation are abbreviated,

which often happens because of the ease of use of tis-

sue adhesive, an increase in infection rate does occur.10

The size and age of the wound are the last factors to

take into account. While most clinicians are not comfort-

able closing large lacerations with tissue adhesives, there

is evidence that is an acceptable practice. A study of 209

Figure 1.

Class I skin tear (left) treated with octylcyanoacrylate after irrigation and reapproximation of the wound edges (right). 

Reprinted with permission from Xu X, et al.20
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patients with lacerations with a mean length of 16 cm

(range 4-69 cm) found that high-viscosity tissue adhesive

provided epidermal wound closure equivalent to that of

other sutures with a trend of decreased incidence of

wound infection.19 Another case report showed that tis-

sue adhesive can be used to close a very large skin tear

on the dorsum of the forearm of an elderly person.21

Despite this, most clinicians are not comfortable with

closing large lacerations and agree that tissue adhesive

should not be used for lacerations on high-tension areas

of the body such as the lower leg. One group of plastic

surgeons recommends that tissue adhesives be used for

lacerations 4 cm and smaller.20 Lastly, although there is

no available literature, most clinicians would agree that

wounds over 24 hours old should not be closed using tis-

sue adhesives. One small study found that skin tears of

all types treated within 8 hours after injury—including

very large ones—can be safely

closed using topical adhesive.22

Application 

Using tissue adhesives is signif-

icantly quicker than using

sutures. The manufacturer’s

product information provides

step-by-step instructions for

application.23 One study found

that time in a pediatric emer-

gency department was reduced from 106 minutes to 69

minutes by using tissue adhesive instead of sutures The

most important thing when using tissue adhesives is

to not allow the glue to enter into the wound or drib-

ble to important structures near the wound, such as the

eye. Two studies have definitively shown that interpos-

ing glue into the wound results in greater scarring.2,24

Techniques to avoid migration of tissue adhesive into

the eye are discussed in the troubleshooting section of

this article. 

Tissue adhesive should be applied so that there is 1 to

2 cm of width on either side of the laceration, as shown

in Figure 2. This is very important because the most

common cause of tissue adhesive failure is substrate fail-

ure. Increasing the area that the tissue adhesive is in con-

tact with skin can minimize substrate failure. One excep-

tion to this rule is when using tissue adhesive on a

finger. To prevent it from acting as a constricting band,

care should be exercised to ensure that adhesive is not

applied circumferentially around the finger.

When using tissue adhesives on children, it is also

good to be cognizant that the polymerization reaction

causes heat to be released. Most adults have thicker

skin and will not notice this, however, occasionally

young children may become scared when they feel the

adhesive become warm.3 This usually lasts no more

than 2 to 3 seconds. Also, because tissue adhesive works

by a polymerization process and not an evaporative

process, blowing air on the liquid adhesive will not

make it polymerize any faster and doing so risks caus-

ing contamination from spewed saliva.

It is also advisable to avoid references to tissue adhe-

sives as “superglue” in front of patients or parents. One

case report found that a parent, trying to save money,

applied superglue to his child’s wound thinking it was

the same thing as tissue adhesives. Superglue polymer-

izes much faster than tissue adhesives and actually

caused significant first-degree burns to the child in the

case report.25 Thus, clinic staff should be careful to

Table 1. Wound Evaluation14

Wound History Medical History Physical Exam Procedure

• Mechanism of injury • Anticoagulants • Location • Anesthesia

• Age of wound • Last tetanus • Length • Wound cleansing

• Foreign body • Diabetes • Depth • Debridement

• Allergies • Cleanliness

Adapted or reprinted with permission from Using Tissue Adhesive for Wound Repair: A Practical Guide to Dermabond,

March 1, 2000, Vol 61, No 5, American Family Physician Copyright © 2000 American Academy of Family Physicians. All

Rights Reserved. 

Table 2. Advantages of Tissue Adhesives10

• Maximum strength in 2 ½ minutes

• Wound integrity same as sutures at 7 days

• Faster repair time

• Water-resistant, bacteriostatic covering

• Does not require removal of sutures

• No needles = better patient acceptance

Adapted or reprinted with permission from Using Tissue Adhesive for Wound

Repair: A Practical Guide to Dermabond, March 1, 2000, Vol 61, No 5, American

Family Physician Copyright © 2000 American Academy of Family Physicians. All

Rights Reserved. 

Table 3. Contraindications to Tissue Adhesives10

• Bites, punctures or crush wounds

• Jagged or stellate lacerations

• Contaminated wounds (especially animal bites)

• Bleeding wounds (hematoma formation)

• Mucosal surfaces, axilla and perineum (high-moisture areas)

• Hands, feet and joints (unless kept dry and immobilized)
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avoid using the term “superglue” when referring to tis-

sue adhesives. 

Aftercare 

Tissue adhesive films form excellent microbial barriers

and are effective in protecting wounds from external

bacterial invasion and reducing bacterial contamina-

tion.26,27 Because tissue adhesives form their own water-

proof, antimicrobial barrier, no additional dressings are

required.28 Most tissue adhesive manufacturers recom-

mend not soaking the film and only letting it get wet

briefly in the shower. While this is reasonable, a study

found that exposure of tissue adhesive to daily soaking

in warm, soapy water for an hour at a time shortens the

sloughing time by only 1 day (5.2 to 4.2 days).29 It is

important to emphasize to the patient not to apply

antibiotic ointment to the wound, as that will dissolve

the tissue adhesive.

Troubleshooting 

The main challenge of applying tissue adhesive is its

tendency to migrate away from the wound site. Newer

high-viscosity tissue adhesives are less likely to migrate

than older, lower-viscosity tissue adhesives.30 Currently,

Dermabond Advanced® is the most viscous tissue adhe-

sive available and has been shown to migrate the least

distance from the wound site.31 However, even when

using high-viscosity tissue adhesive, special care should

be taken when working in proximity to the eyes to

avoid inadvertent tarsorrhaphy.32 Placing the patient in

the Trendelenburg position before repairing lacerations

above the eyes can prevent runoff into the eyes. 

Migration of glue into the eye. If the eyes are inadver-

tently glued closed, that can easily be fixed with repeat-

ed application of a petroleum-based ointment such as

Figure 2. Tissue Adhesive Application
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bacitracin to speed up the breakdown process. Tissue

adhesive can also be removed using silver sulfadiazine,

but that should not be used in the eye. Do not force-

fully separate the eyelids because that can cause cosmet-

ic deformity. If some tissue adhesive inadvertently gets

directly onto the cornea or sclera, the first step should

be to try and flush it out while it is still liquid, using

the eyewash station, but that must be done in less than

10 seconds. If the tissue adhesive has already polymer-

ized prescribe bacitracin ophthalmic ointment to be

applied into the affected eye 4 times a day while the

patient waits to see an ophthalmologist. Although the

patient may be frightened, upset, and have a painful

bloodshot eye from the heat released by the polymer-

ization reaction, emergency ophthalmology consult is

not necessary. An urgent appointment in 1 to 2 days

to remove any remaining tissue adhesive and to eval-

uate damage to the cornea is adequate. Some tissue adhe-

sives are actually being tested as treatment for corneal

abrasions and corneal lacerations.33 However, the

author reminds the reader that runoff of tissue adhe-

sive into the eye is preventable.

Another simple method to avoid tissue adhesive

migration is to create a wall of bacitracin ointment in

the surrounding area. The ointment physically stops the

migration of the liquid and also chemically prevents it

from binding to the skin to which it is applied. Once the

tissue adhesive has polymerized, the ointment should

be wiped away from the wound while taking care not

to let it come in contact with the polymerized film.

Tissue adhesive failure. There are three types of fail-

ure of a tissue adhesive: cohesive, adhesive and substrate

failure.34 When failure occurs with tissue adhesives, it

is usually due to substrate failure as a result of the adhe-

sive peeling away from the skin surface. It is not usu-

ally due to failure of the mechanical properties of the

polymer.35 In cases of wound dehiscence, the failure

appears to be at the skin-glue interface (substrate fail-

ure) rather than because of direct failure of the glue

(cohesive failure). One study suggests that skin edges

be prepared with alcohol to minimize oil interposition

and increase skin adhesion in order to minimize the

probability of substrate failure.21

On fingers, rubber bands can be used as tourniquets

to control bleeding and allow for easier application. After

allowing 60 seconds for the adhesive to polymerize, the

tourniquet can be removed. Minimize the chance of

blood seepage or hematoma formation by having the

patient keep his or her hand elevated above the level of

the heart for at least 2 hours.

If a patient returns with a dehisced wound, Steri-

Strips® are often all that is needed support the healing

wound. If a non-infected wound is not a candidate for

healing by secondary intention or use of wound tapes,

the laceration to convert into a fresh wound before re-

applying tissue adhesive or suturing. Of note, if a child

or a developmentally disabled patient removed the tis-

sue adhesive, do not re-apply. Support the wound with

Steri-Strips® or, if needed, close with sutures.

Allergic reactions. There is clinical evidence that in some

cases, use of tissue adhesive can lead to a foreign body

reaction.36 One case report showed that a young hair

dresser developed an allergic contact dermatitis to two

“instant glues” used to attach false hair.37 Another case

report was of allergic eyelid contact dermatitis caused by

ethyl-cyanoacrylate containing eyelash adhesive.38

In the arena of wound repair, however, foreign body

reaction to tissue adhesive is mitigated if the polymer is

not allowed to interpose into the wound. The degrada-

tion product of polymerized cyanoacrylate is cyanoacetate

and formaldehyde. While it is true that formaldehyde is

toxic, the longer alkyl chains of modern tissue adhesives

slow degradation, significantly limiting accumulation of

byproducts to amounts that can be effectively eliminat-

ed by tissues.14 However, tissue adhesive remains con-

traindicated in people allergic to formaldehyde.

Reimbursement

Tissue adhesive repair is reimbursed by commercial

insurance other than Medicare at the same level as a lac-

eration repair with sutures. When billing for tissue

adhesive repair with Medicare, you must use the G0168

code. The G0168 code is a flat rate reimbursement irre-

spective of the length of the laceration. 

Medicare assigns tissue adhesive repair a lower RVU

(relative value unit) than suture repair, and thus reim-

burses at a lower rate, which varies in each state or

may not be reimbursed at all. However, if a single lac-

eration is closed with a combination of both sutures and

tissue adhesive, the provider can bill for the higher-pay-

ing laceration repair CPT code (12001-13160). As with

laceration repair with sutures, location, length, and

depth must be documented. Billing for multiple lacer-

ations using both tissue adhesive and sutures is beyond

the scope of this article and the author advises the

reader to consult appropriate references as needed.

Uses Beyond Wound Closure 

Tissue adhesives have been used for over 100 different

“off-label” applications, including skin graft fixation,
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temporary otoplasty, dental trauma, corneal abrasions,

wound sealant, aneurysm embolization, and clitoral

avulsion.39-41 Tissue adhesives can also be used to safely

repair nail bed lacerations, without magnification, and

with only basic surgical training.15 Tissue adhesives

appear to be an ideal tool for repairing a split nail plate,

no matter how fragmented, and for reaffixing the small

pieces of nail for protection of the injured nail

bed.15,42,43 When using tissue adhesive for nail bed lac-

eration repair, do not to glue the eponychium to the nail

bed because that will interfere with nail growth. 

One study found that tissue adhesives excel in the treat-

ment of painful superficial finger fissures caused by the

cold temperatures of living in Antarctica.44 Another group

also found that tissue adhesive could be used to aid scalp

laceration repair using the modified version of the hair

apposition technique. In this technique, hair is used to

close a laceration by tying knots from opposite sides of the

wounds. A single drop of tissue adhesive is used to hold

the hair knots together.45 Unfortunately, clinicians can-

not bill for a laceration repair using that technique. !
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Don’t hesitate to contact us to learn more about….

• Our voluntary employee benefits programs at 

NO COST to your business.

• How you can save your clinic money by

implementing pretax, group benefits.

• Our 100% employee funded insurance plans.

Don’t delay… 

contact us today and learn how you 

can begin to offer your employees

affordable benefits!

Patricia Murphy

Insurance Consultant

pmurphybenefits@gmail.com

732.996.3960 Phone • 732.856.9284 Fax

• Disability Insurance

• Hospital Insurance

• Cancer/Critical

Illness Insurance

• Dental Insurance

• Vision Insurance

• Life Insurance


