The Role of Topical Skin Adhesives

in Wound Repair

A frequently advantageous alternative to sutures, topical skin adhesives have been
available to physicians in the United States for a decade but are still sometimes
overlooked or improperly used. The authors describe how they work, the benefits

they offer, and how to manage them.

By Andrew Wackett, MD, and Adam J. Singer, MD

he US health care system handles more

than 7 million traumatic lacerations

each year.! The practitioners who treat

these injuries have traditionally used
sutures when closure was needed. Recently, however,
topical skin adhesives have gained wider use as an
alternative to sutures.

Since the first clinical use of topical skin adhe-
sives in 1959,2 several studies have demonstrated
their efficacy.’ They are fast and easy to use, can be
applied painlessly, result in excellent cosmetic out-
come, do not require a follow-up procedure to re-
move them after their purpose has been achieved,
and are relatively inexpensive.* Unfortunately, they
are being used mostly for short facial lacerations,
especially in children. However, multiple studies
now demonstrate that at least one type of adhesive
(2-octyl-cyanoacrylate) can be used on wounds of
any length in almost any location on the body.

Multiple clinical trials have compared the topical
skin adhesives to sutures for laceration and surgical
incision.” All of the studies come to the same con-
clusions: the adhesives are comparable to sutures
in terms of the rates of infection and dehiscence as
well as the ultimate appearance of the scars, and less
clinician time is required to apply the adhesives as
compared with sutures.

Underutilization and improper use of topical
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skin adhesives remain common even though the
products have been available to US physicians since
their FDA approval more than a decade ago. This
article will provide the scientific background and
clinical pointers necessary to use them correctly.

DIFFERENT ADHESIVE TYPES

The topical skin adhesives (or glues) are liquid
cyanoacrylate monomers that polymerize into long
solid chains upon contact with blood and the wound
surface, thus sealing and bridging the wound edges
together.’ The structure of the cyanoacrylates varies
based on the length of their side chain. In clinical
use in the United States, there are butyl cyanoac-
rylates, such as Indermil and Histoacryl Blue, and
octyl cyanoacrylates, such as Dermabond.

Butyl cyanoacrylates have short and straight
side chains allowing them to form tight and strong
bonds. These agents bind well to the skin surface but
can be brittle and fracture
along the incision length.
Octyl cyanoacrylates have
a longer side chain, mak-
ing them less brittle and
less likely to fracture.” In
general, they are stronger
and more flexible than bu-
tyl cyanoacrylates. Clinical studies comparing the
two types of topical skin adhesives are limited but
have demonstrated similar outcomes for short, low-
tension wounds.® However, wounds under higher
tension are more likely to dehisce if repaired with
a butyl cyanoacrylate.’

Recently, various blends of octyl and butyl cyano-

In general, octyl
cyanoacrylates are
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stronger and more flexible
than butyl cyanoacrylates.
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Topical skin adhesives
are ideal for low-tension )
traumatic lacerations with to fail, and they do not se-
edges that can be easily
approximated.

acrylates have also become commercially available.
Data on the strength of these are limited.

RATIONALE FOR USE

While suturing can take 2 years to master, skill in
the application of topical skin adhesives is rapidly
attained.!® The process is quick, easy, and pain-
less, requiring no local anesthesia. Using a topical
skin adhesive largely eliminates the risk of needle
sticks,!! and in sharp contrast to the process of su-
ture removal—often a painful and anxiety-ridden
experience for patients, especially young ones—an
adhesive simply sloughs off spontaneously after 5
to 10 days.

A moist wound environment provides the optimal
condition for wound healing.!>!* The barrier formed
by the cyanoacrylates creates such an environment
while also preventing microbial penetration.!** In
addition, cyanoacrylates have antimicrobial features
against gram-positive organisms, at least in vitro.!6-18
Finally, unlike sutures and staples, they do not leave
any hatch marks. For these reasons, closure with a
topical skin adhesive tends to result in a better cos-
metic outcome.

Topical skin adhesives are also relatively inex-
pensive. Although the cost of the cyanoacrylates is
higher than that of sutures, the overall cost is less
when the cost of the suture kit, dressing materials,
and suture removal kit are taken into account.!”

Topical skin adhesives do have some disadvan-
tages. Their strength is equal to 4-0 or higher su-
tures. If used alone for high-tension wounds, they
are more likely than 3-0
sutures to dehisce. Expo-
sure to excessive moisture
or friction may cause them

cure well in the presence
of hair. Avoid using them
over or near mucous mem-
branes, on areas of the hands or feet that are subject
to friction and frequent washing, or on hair-covered
areas. If the wound has a very high risk of infection,
secondary closure (leaving the wound open to heal
spontaneously) is the better choice.

Topical skin adhesives are ideal for low-tension
traumatic lacerations with edges that can be easily
approximated.* They are also excellent for skin tears,
flaps, and fragile skin because they are less likely than
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sutures to strangulate tissue.”’ As long as they are al-
lowed to dry completely, they are suitable for use in
wounds that will be subsequently dressed or splinted.

TIPS FOR SUCCESSFUL USE

Most wounds require vigorous irrigation, includ-
ing facial wounds; it is one of the most important
deterrents to infection. Injection of an anesthetic is
usually not necessary, unless debridement or deep
exploration is being performed. However, topical
anesthetics such as LET (lidocaine, epinephrine,
and tetracaine mixture) can be beneficial not only
by making the cleaning process less painful but also
because the hemostatic action of epinephrine allows
for easier adhesive application.

Once the wound is prepared, the edges are op-
posed manually by using gentle pressure with one’s
fingers or with the aid of initial application of surgi-
cal tapes, and the topical skin adhesive is applied as
a thin continuous layer or discrete beads (Figures
la & 1b). Occasionally it can be helpful to have
one person approximate the wound edges while an-
other applies the adhesive. Butyl cyanoacrylates are
applied as a single layer because they polymerize
rapidly and buildup of multiple layers is not possible.
Octyl cyanoacrylate is applied in two layers, with a
30-second pause in between.

Aftercare is quite simple, the key being to keep
the wound clean and dry. The octyl cyanoacrylate
products will tolerate brief moisture, such as that
from showering, soon after application. Butyl cyano-
acrylate adhesives should be kept dry for 48 hours.
None of the topical skin adhesives can withstand
swimming, prolonged soaking, or periods of heavy
perspiration, and they may separate prematurely un-
der these conditions.

A topical skin adhesive forms its own moisture-con-
taining, antimicrobial dressing, so a traditional wound
dressing is unnecessary. However, patients some-
times want to cover their wound. They should be
instructed not to do so until the adhesive is com-
pletely dry. They should also be advised not to use
antibacterial ointments, which can cause a topical
skin adhesive to loosen prematurely.

PRECAUTIONS TO OBSERVE

The pitfalls of topical skin adhesive use include runoff

(especially with spillage into the eyes), adherence of
continued on page 34
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FIGURES 1a & b. Application of different adhesive types.
1a. Octyl cyanoacrylate adhesive (Dermabond) is painted on in a con-
tinuous manner. 1b. Butyl cyanoacrylate adhesive (Indermil) is applied

in discrete spots like welding.

foreign materials to the wound, introduction of the
adhesive into the wound, burning sensation, wound
infection, and wound dehiscence.

To avoid runoff, position the wound horizontally
and apply small amounts of adhesive at a time by
carefully controlling the release of the adhesive from
the tip of the applicator. Additionally, if working near
the patient’s eyes, cover the eyelids with ointment or
a moistened gauze or both. If the wound is above the
eye, place the patient in the Trendelenburg position;
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if the wound is below the eye, use re-
verse Trendelenburg.?! Cyanoacrylates
are not toxic to the cornea and have
been used to close corneal incisions, but
these precautions will prevent untoward
complications such as eyelashes becom-
ing glued together. Should that happen
despite the best efforts, application of a
petrolatum-based ointment and an eye
patch will allow the glue to be wiped
away after 12 to 24 hours.

It is not uncommon for the fingertip
ofa glove to adhere to the adhesive. This,
too, can be prevented to some extent by
positioning the wound horizontally and
applying the adhesive in small amounts.
Also, switching hands frequently is rec-
ommended, with the other hand being
used to appose the wound edges before
the adhesive dries completely. If your
glove does adhere to the adhesive, peel
it off the patient’s skin slowly and gently
while supporting the wound with your
free hand.

Introduction of adhesive into the
wound can delay healing and cause tat-
tooing (staining).”> Meticulous wound
apposition and gliding gently over the
wound with the applicator, taking care
not to press down, will help to prevent
this. If adhesive does get into the wound,
antibacterial ointment or sulfadiazine
can be applied to ease its removal.

Polymerization is an exothermic re-
action. The thicker the adhesive layer,
the greater the heat release and the
more the patient may experience a burn-
__/ ing sensation. Avoid this by applying a

small amount and spreading it evenly
over the wound.

Finally, wound dehiscence can occur with topical
skin adhesives, especially when they are used alone
on high-tension wounds. As previously noted, they
are no stronger than 4-0 sutures, so they should not
be used alone on a wound that would require su-
tures of 3-0 strength or greater unless it is going
to be splinted or has been approximated first with
deep dermal tension-relieving sutures.”? To close
particularly long or irregularly shaped lacerations, a
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combination of octyl cyanoacrylate and surgical tape
together offers greater tensile strength than either
would alone.*

In summary, topical skin adhesives are fast, easy
to use, and produce excellent cosmetic outcomes if
applied properly and used for appropriate wounds. In
addition, they are painless, inexpensive, and do not
require the patient to return for a finishing procedure.
They can play a significant role in the management
of wounds for any emergency practitioner. 0

REFERENCES

1. Singer AJ, Thode HC Jr, Hollander JE. National trends in
ED lacerations between 1992 and 2002. Am J Emerg Med.
2006;24(2):183-188.

2. Coover HW, Joyner FB, Shearer NH, Wicker TH. Chemistry and
performance of cyanoacrylate tissue adhesives. J Soc Plast
Eng. 1959;15:413-417.

3. Coulthard P, Worthington H, Esposito M, et al. Tissue adhesives
for closure of surgical incisions. Cochrane Database Syst Rev.
2004;(2):CD004287.

4. Singer AJ, Hollander JE, Quinn JV. Evaluation and management
of traumatic lacerations. N Engl J Med. 1997;337(16):1142-1148.

5. Singer AJ, Thode HC Jr. A review of the literature on octylcyano-
acrylate tissue adhesive. Am J Surg. 2004;187(2):238-248.

6. Quinn JV. Clinical Approaches to the Use of Cyanoacrylate Tis-
sue Adhesives. In: Quinn JV, ed. Tissue Adhesives in Clinical
Medicine. 2nd ed. Hamilton, Ontario: BD Decker Inc; 2005:27-76.

7. Singer AJ, Zimmerman T, Rooney J, et al. Comparison of
wound-bursting strengths and surface characteristics of FDA-
approved tissue adhesive for skin closure. J Adhes Sci Technol.
2004;18(1):19-27.

8. Zempsky WT, Parrotti D, Grem C, Nichols J. Randomized con-
trolled comparison of cosmetic outcomes of simple facial lacer-
ations closed with Steri Strip Skin Closures or Dermabond tissue
adhesive. Pediatr Emerg Care. 2004;20(8):519-524.

9. Steiner Z, Mogilner J. Histoacryl vs Dermabond cyanoacrylate
glue for closing small operative wounds. Harefuah. 2000;139(11-
12):409-411.

10. Hollander JE, Singer AJ. Application of tissue adhesives: rapid

www.emedmag.com

20.

21.

22.

23.

24,

SKIN ADHESIVES I

attainment of proficiency. Stony Brook Octylcyanoacrylate Study
Group. Acad Emerg Med. 1998;5(10):1012-1017.

. Gordon CA. Reducing needle-stick injuries with the use of 2-

octyl cyanoacrylates for laceration repair. J Amer Acad Nurse
Pract. 2001;13(1):10-12.

Winter GD. Formation of the scab and the rate of epithelization of
superficial wounds in the skin of the young domestic pig. Nature.
1962;193;293-294.

Hinman CD, Maibach H. Effect of air exposure and occlusion on
experimental human skin wounds. Nature. 1963;200:377-378.
Mertz PM, Davis SC, Cazzaniga AL, et al. Barrier and antibacteri-
al properties of 2- octyl cyanoacrylate-derived wound treatment
films. J Cutan Med Surg. 2003;7(1):1-6.

Singer AJ, Nable M, Cameau P, et al. Evaluation of a new liquid
occlusive dressing for excisional wounds. Wound Repair Regen.
2003;11(3):181-187.

Quinn J, Maw J, Ramotar K, et al. Octylcyanoacrylate tissue
adhesive versus suture wound repair in a contaminated wound
model. Surgery. 1997;122(1):69-72.

Quinn JV, Osmond MH, Yurack JA, Moir PJ. N-2-butylcyanoac-
rylate: risk of bacterial contamination with an appraisal of its
antimicrobial effects. J Emerg Med. 1995;13(4):581-585.

Singer AJ, Mohammad M, Tortora G, et al. Octylcyanoacrylate
for the treatment of contaminated partial-thickness burns in
swine: a randomized controlled experiment. Acad Emerg Med.
2000;7(3):222-2217.

Osmond MH, Klassen TP, Quinn JV. Economic comparison of a
tissue adhesive and suturing in the repair of pediatric facial lac-
erations. J Pediatr. 1995;126(6):892-895.

Milne CT, Corbett LQ. A new option in the treatment of skin tears
for the institutionalized resident: formulated 2-octylcyanoacry-
late topical bandage. Geriatr Nurs. 2005;26(5):321-325.

Rouvelas H, Saffra N, Rosen M. Inadvertent tarsorrhaphy sec-
ondary to Dermabond. Pediatr Emerg Care. 2000(5);16:346.

Swan MC, Descamps MJ, Broadhurst A. Scar tattooing
following the use of tissue adhesive. Plast Reconstr Surg.
2006;117(3):1054-1055.

Saxena AK, Willital GH. Octylcyanoacrylate tissue adhesive
in the repair of pediatric extremity lacerations. Am Surg.
1999;65(5):470-472.

Chigira M, Akimoto M. Use of a skin adhesive (octyl-2-cyano-
acrylate) and the optimum reinforcing combination for suturing
wounds. Scand J Plast Reconstr Surg Hand Surg. 2005;39(6):334-
338.

AUGUST 2009 | EMERGENCY MEDICINE

35




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.25333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'Zmags PDF Preset \(1.2\)'] These are the recommended settings for exporting PDF Documents to the Zmags Publicator.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /EmbedAll
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


