
M
ost wounds are still
closed with some
form of needle and
thread. However, 
advances in technol-

ogy have affected all areas of medi-
cine, even the practice of basic
wound closure. In the first install-
ment in this series on wound closure
(CONSULTANT, October 2007, page
1035), I discussed traditional sutur-
ing, along with pre-closure issues,
such as hemostasis, anesthesia,
wound exploration, irrigation, de-
bridement, and preparation of the
skin. Here I review a variety of alter-
natives to suturing that are now
available to clinicians: staples, tissue
glue, tape, and healing by secondary
intention. In the last installment, 
I will discuss wound care in certain
difficult areas, such as the hands,
lips, and tongue.

WOUND STAPLES
These are probably the most

commonly used alternative to sutur-
ing. Wound staples are made of steel
and are rectangular, with an opening
in the bottom. A variety of products
are available. The main advantages
of staples, compared with sutures,
include increased speed of closure
and reduced rate of infection.

Because precise alignment of
complex wound edges may be diffi-
cult with staples, they are best re-
served for linear lacerations in non-
cosmetic areas. Staples are especial-
ly useful on the scalp and other
hair-bearing areas. Suturing in such
areas can be difficult because the

hair hinders the use of a needle driv-
er. Also, the scar that results from
wound closure with staples may be
slightly worse than the scar from a
wound closed with sutures; how-
ever, hair will hide the scar after sta-
ples are removed from a scalp
wound. Because of the risk of a
more prominent scar, staples should
not be used on the hands or face.

A disadvantage of staples is that
their removal tends to be somewhat
more painful than suture removal.
Removal of staples usually requires a
special tool (Figure 1), although a
small hemostat can also be used. Im-
properly placed staples may require
removal at the time of initial closure.

In addition, staples can be diffi-
cult to place when there is some sep-
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Figure 1 – Use of this special tool facilitates staple removal; however, a small hemostat
can also be used.
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aration of the wound edges. This is a
common problem with larger scalp
wounds. One technique that I find
useful when stapling a scalp wound
with separated edges is to have an
assistant apply inward pressure to
the scalp on both sides of the wound
and at a distance from it (it is impor-
tant that the pressure not be applied
right next to the wound) (Figure 2).
This removes all tension from the
wound, easing placement of the sta-
ples and allowing for more precise
closure.

TISSUE ADHESIVE
This alternative to suturing can

be used to close small, clean, simple
lacerations with no wound tension.

Tissue adhesive—also called tissue
glue—is an especially attractive
method for closing wounds in chil-
dren, since it tends to be faster and
less painful than suturing.

However, tissue adhesive also
has significant disadvantages. If, in
an attempt to make the procedure
painless, the wound is not cleaned
properly, the risk of infection may be
increased. In addition, the risk of de-
hiscence is greater in wounds closed
with tissue adhesive; thus, a 2-day
recheck is required. Contraindica-
tions to the use of tissue adhesive in-
clude wound tension, complex lacer-
ation pattern, a dirty wound, and
wound size deeper or longer than 
10 cm. Lacerations in areas with ex-
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Suggested Equipment for
Non-Suture Wound Closure
•Overhead light

•Rolling stool

•Irrigation setup

•Tissue adhesive

•Staple gun

•SteriStrips

•Wound closure tape

•Gloves

•Povidone-iodine

•Anesthetic

•Sterile saline

•Assistant if necessary

Figure 2 – To remove tension when stapling a scalp wound with separated edges, have an assistant apply inward pressure to the
scalp on both sides of the wound. It is important that the pressure be applied at a distance from the wound, not right next to it.
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cessive hair or in skin creases are
relative contraindications.

Proper technique is essential
when using tissue adhesive. The
goal is to build successive layers of
adhesive on top of the wound with-
out allowing any to seep into the
wound itself (Figure 3). If adhesive
actually enters the wound, it may
form a barrier between the two
wound edges and prevent proper
healing. After cleaning the wound
but before closing it, it is important
to achieve good hemostasis; any
oozing of blood or interstitial fluid
will either be trapped within the
wound or will cause dehiscence in
its attempt to drain. Once the wound
is dry, crack the ampoule of adhe-
sive and apply it to the wound sur-
face. Apply 4 or 5 successive coats
of adhesive in areas of progressively
increasing size; allow about 30 sec-
onds of drying time between coats.

A variety of strategies for more
controlled application of tissue adhe-
sive have been suggested. One of
these is to optimize wound edge ap-
position by applying outward trac-
tion in line with the wound, from the
two ends (instead of by pushing in
on the edges). In addition, some
companies have recently come up
with their own improved applicators.

Tissue adhesive usually comes
off on its own after 7 to 10 days. Ad-
vise patients not to apply antibiotic
ointment over tissue adhesive; oint-
ments can lead to premature break-
down of the closure. Also, for obvi-
ous reasons, instruct patients not to
pick or pull at the adhesive when it
eventually starts to fragment. As
mentioned previously, a wound
check to assess for dehiscence 2
days after closure is mandatory.

One not infrequent acute com-
plication of the use of tissue adhesive
is the inadvertent bonding of unde-
sired areas—especially gluing eyelids
closed. If undesired adhesion occurs,
do not attempt to clean the bond with
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Figure 3 – When using tissue adhesive, apply several successive coats in areas of
progressively increasing size (A, B, C); allow about 30 seconds of drying time between
coats.
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water; this will speed adhesive hard-
ening. Instead, use antibiotic oint-
ment (ophthalmic ointment when
eyelids are involved) to soften the
bond. If tissue adhesive is used near
the eye, be very careful and position
the patient ahead of time so that
gravity will direct any drips away
from the eye rather than toward it.

STERISTRIPS AND 
WOUND CLOSURE TAPE

SteriStrips are a slightly more
low-tech method for closing lacera-
tions that could also be closed with

tissue adhesive; they are probably
as effective as tissue adhesive. The
strips can be applied fairly easily, are
nearly pain-free, and are inexpen-
sive. Their use involves no risk of
getting adhesive in the wound; also,
if there is a little tension on the
wound, this can usually be over-
come by placing one end and then
pulling across the wound before at-
taching the other end. In addition,
space can be left between strips to
allow some drainage if hemostasis is
imperfect. The strength of adhesion
can be improved by pretreating the

wound edges with benzoin or mastic
gum adhesive. However, take care
not to allow either of these adhe-
sives to enter the wound.

SteriStrips are an excellent
choice for small wounds in which
suturing might not even be neces-
sary. They are also useful in chil-
dren because their application can
be close to painless.

Wound tape is the closure
method of choice for superficial skin
flaps in elderly patients; attempting
to suture in this setting is usually an
exercise in futility because the su-
ture often tears right through the
frail skin. Note that wound tape can
be used to bolster the edges of
wounds in elderly patients that do
require suturing. The tape is placed
parallel to the wound; then stitches
are placed through it to reduce the
risk of the suture slicing through
frail tissue.

HEALING BY SECONDARY
INTENTION

Many wounds are small enough
or superficial enough that they do
not require closure. Allowing a
wound to heal “as is” is an especially
tempting option for small lacerations
in children or for any laceration in a
hard-to-reach area, such as within the
mouth or on the tongue. In general,
wounds smaller than 1 to 2 cm usual-
ly heal well without suturing as long
as the edges come together well on
their own. ■
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NON-SUTURE WOUND CLOSURE: 
PITFALLS & PEARLS
❑ Because precise alignment of complex wound edges may be difficult
with staples, they are best reserved for linear lacerations in non-cosmetic
areas.

❑ A useful technique when stapling a scalp wound with separated edges
is to have an assistant apply inward pressure to the scalp on both sides
of the wound and at a distance from it (it is important that the pressure
not be applied right next to the wound). By removing all tension from
the wound, this maneuver eases placement of the staples and allows for
more precise closure.

❑ Wounds closed with tissue adhesive must be rechecked in 2 days be-
cause of the increased risk of dehiscence—and thus of infection.

❑ Contraindications to tissue adhesive include wound tension, complex
laceration pattern, a dirty wound, and wound size deeper or longer than
10 cm.

❑ Be careful not to let tissue adhesive actually enter a wound; if it does,
it may form a barrier between the two wound edges and prevent proper
healing.

❑ If undesired adhesion occurs when using tissue adhesive, do not at-
tempt to clean the bond with water; this will speed adhesive hardening.
Instead, use antibiotic ointment to soften the bond.

❑ The strength of adhesion in a wound closed with butterfly strips can
be improved by pretreating the wound edges with benzoin or mastic
gum adhesive. However, take care not to allow either of these adhesives
to enter the wound.

❑ Wound tape is the closure method of choice for superficial skin flaps
in elderly patients; wound tape can also be used to bolster the edges of
wounds in elderly patients that do require suturing.

❑ Wounds smaller than 1 to 2 cm usually heal well without suturing as
long as the edges come together well on their own.
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