Laceration Repair: A Practical Approach
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The goals of laceration repair are to achieve hemostasis and optimal cosmetic results without increasing the risk of
infection. Many aspects of laceration repair have not changed over the years, but there is evidence to support some
updates to standard management. Studies have been unable to define a “golden period” for which a wound can safely
be repaired without increasing risk of infection. Depending on the type of wound, it may be reasonable to close
even 18 or more hours after injury. The use of nonsterile gloves during laceration repair does not increase the risk of
wound infection compared with sterile gloves. Irrigation with potable tap water rather than sterile saline also does not
increase the risk of wound infection. Good evidence suggests that local anesthetic with epinephrine in a concentration
of up to 1:100,000 is safe for use on digits. Local anesthetic with epinephrine in a concentration of 1:200,000 is safe for
use on the nose and ears. Tissue adhesives and wound adhesive strips can be used effectively in low-tension skin areas.
Wounds heal faster in a moist environment and therefore occlusive and semiocclusive dressings should be considered
when available. Tetanus prophylaxis should be provided if indicated. Timing of suture removal depends on location
and is based on expert opinion and experience. (Am Fam Physician. 2017;95(10):628-636. Copyright © 2017 American

Academy of Family Physicians.)
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pproximately 6 million patients pres-

ent to emergency departments for

laceration treatment every year.'

Although many patients seek care

at emergency departments or urgent care cen-

ters, primary care physicians are an impor-

tant resource for urgent laceration treatment.

Many aspects of laceration repair have not

changed, but there is evidence to support
some updates to standard management.

Approach to the Wound

The goals of laceration repair are to achieve
hemostasis and optimal cosmetic results with-
out increasing the risk of infection. Important
considerations include timing of the repair,
wound irrigation techniques, providing a
clean field for repair to minimize contamina-
tion, and appropriate use of anesthesia. An
article on wound care was previously pub-
lished in American Family Physician.?

EVALUATING THE WOUND

When a patient presents with a lacera-
tion, the physician should obtain a history,
including tetanus vaccination status, aller-
gies, and time and mechanism of injury, and
then assess wound size, shape, and location.’
If active bleeding persists after application
of direct pressure, hemostasis should be
obtained using hemostat, ligation, or sutures

before further evaluation. Hemostasis con-
trols bleeding, prevents hematoma forma-
tion, and allows for deeper inspection of
the wound.” The next step is to determine
whether vessels, tendons, nerves, joints,
muscles, or bones are damaged. Anesthe-
sia may be necessary to achieve hemostasis
and to explore the wound. Devitalized and
necrotic tissue in a traumatic wound should
be identified and removed to reduce risk of
infection.**

If a foreign body (e.g., dirt particles, wood,
glass) is suspected but cannot be identified
visually, then radiography, ultrasonography,
or computed tomography may be needed.
About one-third of foreign bodies may be
missed on initial inspection.®

Injuries that require subspecialist con-
sultation include open fractures, tendon or
muscle lacerations of the hand, nerve inju-
ries that impair function, lacerations of the
salivary duct or canaliculus, lacerations of
the eyes or eyelids that are deeper than the
subcutaneous layer, injuries requiring seda-
tion for repair, or other injuries requiring
treatment beyond the knowledge or skill of
the physician.

TIMING OF WOUND CLOSURE

No randomized controlled trials (RCTs)
have compared primary and delayed closure
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Physicians should wear protective gear, such
as a mask with shield, during irrigation.

to an appendage, local anesthetic containing
epinephrine in a concentration of up to
1:100,000 is safe for use in laceration repair
of the digits, including for digital blockade.

Evidence CLEAN VS. STERILE GLOVES
Clinical recommendation rating References . .
Use of clean nonsterile examination gloves,
Noninfected wounds caused by clean objects B 2,7-9 rather than sterile gloves, during wound
may undergo primary closure up to 18 hours repair has little to no impact on rate of sub-
after injury. Head wounds may be repaired d infecti An RCT of 493
up to 24 hours after injury. seq'uent woun 1'n ect19n. n _0 .
Using potable tap water instead of sterile saline A 2,10-12 patients undergoing skin excision with pri-
for wound irrigation does not increase the risk mary closure revealed that clean gloves were
of infection. not inferior to sterile gloves regarding infec-
Use of clean nonsterile examination gloves A 11, 18-20 tion risk.”® A larger RCT with 816 patients
rather than sterile gloves during wound repair and good follow-up revealed no statisti-
does not significantly increase risk of infection. cally significant difference in the incidence
If there is no concern for vascular compromise B 29, 30

of infection between clean and sterile glove
use.'” Smaller observational studies support
these findings.'"*

Lacerations are considered contaminated

rating system, go to http://www.aafp.org/afpsort.

A = consistent, good-quality patient-oriented evidence, B = inconsistent or limited-
quality patient-oriented evidence, C = consensus, disease-oriented evidence, usual
practice, expert opinion, or case series. For information about the SORT evidence

at presentation, and physicians should make
every effort to avoid introducing additional
bacteria to the wound. However, strict ster-
ile techniques appear to be unnecessary.
Sutures, needles, and other instruments

of nonbite traumatic wounds.” One systematic review
and a prospective cohort study of 2,343 patients found
that lacerations repaired after 12 hours have no sig-
nificant increase in infection risk compared with those
repaired earlier.! A case series of 204 patients found no
increased risk of infection in wounds repaired at less
than 19 hours.® Noninfected wounds caused by clean
objects may undergo primary closure up to 18 hours
after injury. Head wounds may be repaired up to 24
hours after injury.® Factors that may increase the likeli-
hood of infection include wound contamination, lacera-
tion length greater than 5 cm, laceration located on the
lower extremities, and diabetes mellitus.’

WOUND IRRIGATION

Irrigation cleanses the wound of debris and dilutes bac-
terial load before closure. However, there is no strong
evidence that cleansing a wound increases healing or
reduces infection."® A Cochrane review and several
RCTs support the use of potable tap water, as opposed
to sterile saline, for wound irrigation.»*® To dilute
the wound’s bacterial load below the recommended 10°
organisms per mL," 50 to 100 mL of irrigation solution
per 1 cm of wound length is needed.”” Optimal pressure
for irrigation is around 5 to 8 psi.'® This can be achieved
by using a 19-gauge needle with a 35-mL syringe or
by placing the wound under a running faucet.'*
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that touch the wound should be sterile, but
everything else only needs to be clean.

ANESTHETIZING THE WOUND

Topical and injectable local anesthetics reduce pain dur-
ing treatment of lacerations and may be used alone or in
combination.?'* Topical anesthetics (eTable A) are par-
ticularly useful when treating children. Topical agents
commonly used in the United States include lidocaine/
epinephrine/tetracaine and lidocaine/prilocaine. Lido-
caine/prilocaine is not approved by the U.S. Food and
Drug Administration for use on nonintact skin, although
it has been used this way in numerous studies.

When using an injectable local anesthetic, the pain
associated with injection can be reduced by using a
high-gauge needle, buffering the anesthetic, warming
the anesthetic to body temperature, and injecting the
anesthetic slowly.?**® Lidocaine may be buffered by add-
ing 1 mL of sodium bicarbonate to 9 mL of lidocaine 1%
(with or without epinephrine).”

If there is no concern for vascular compromise to an
appendage, then local anesthetic containing epineph-
rine in a concentration of up to 1:100,000 is safe for use
in laceration repair of the digits, including for digital
blockade.?**® Local anesthetic containing epinephrine
in a concentration of 1:200,000 is safe for laceration
repair of the nose and ears.” A systematic review docu-
ments the safe use of lidocaine with epinephrine (in a
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concentration up to 1:80,000) in more than 10,000 pro-
cedures involving digits without any reported incidence
of necrosis.”® Only two studies examined the safety of
epinephrine-containing anesthetics in patients with
peripheral vascular disease. Although no patients had
ischemic complications, the studies were small. Concern
for peripheral vascular compromise should be consid-
ered a contraindication to the use of an epinephrine-
containing anesthetic.

Wound Repair

Laceration closure techniques are summarized in Table
1. For a video of suturing techniques, see https://www.
youtube.com/watch?v=-ZWUgKiBxfk. There are no
significant studies to guide technique choice. Compared
with multilayer repair, single layer repair has simi-
lar cosmetic results for facial lacerations® and is faster
and more cost-effective for scalp lacerations.”® Running
sutures reportedly have less dehiscence than interrupted

sutures in surgical wounds.* Mattress

Table 1. Laceration Closure Techniques

Technique

Comments

Simple interrupted
sutures

Simple running

sutures

Horizontal mattress
sutures (Figure 1)

Vertical mattress
sutures (Figure 2)

Half-buried mattress
sutures (Figure 3)

Running
subcuticular
sutures

Interrupted dermal
sutures

Staples

Wounds adhesive
strips

Tissue adhesive

General tissue approximation
Can be used for most wounds

Fast and effective for long lacerations

All sutures are lost if one suture is cut by mistake
or removed for drainage

Effective for everting wound edges
Can cause skin necrosis and excessive scars

Most effective for everting wound edges
Can cause skin necrosis and excessive scars

Most effective in everting triangular wound edges
in flap repair

Fast and effective in accurate skin edge apposition
Does not allow for drainage

Suited for closing clean wounds, such as surgical
wounds in the operating room

Effective in accurate skin edge apposition and
wound eversion

Allows for minimal drainage
Suited for closing clean wounds

Fast, creates loose closure

Allows for drainage

Suited for unclean wounds

Should be avoided if cosmetic outcome is important

Fast, no anesthesia required

Used to approximate clean, simple, small lacerations
with little tension and without bleeding

Fast, no anesthesia required

Used to approximate clean, simple, small lacerations
with little tension and without bleeding

NOTE: For a video of suture techniques, see https://www.youtube.com/watch?

v=-ZWUgKiBxfk.
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sutures (Figures 1 and 2%) are effective for
everting wound edges.’>” Half-buried mat-
tress sutures are useful for everting triangu-
lar edges in flap repair (Figure 3). Cosmetic
outcomes of facial wounds repaired without
deep dermal sutures are similar to layered
closure.”” The approach to repair varies by
wound location. Nonbite and bite wounds
are treated differently because of differences
in infection risk. Figure 4 is an algorithm for
the management of lacerations.

FACIAL LACERATIONS

Debridement of facial wounds should be
conservative because of increased blood
supply to the face. Removing subcutane-
ous fat may lead to depression of the scar.*®
Single layer 5-0 or 6-0 nylon sutures are
sufficient.”

LIP LACERATION THROUGH VERMILION
BORDER

An optimal cosmetic result depends on
reapproximation of the vermilion border.
Therefore, the first skin suture should be
placed at this border. The border should be
marked before anesthetic injection because
the anesthetic may blur the border. The
muscle layer and oral mucosa should be
repaired with 3-0 or 4-0 absorbable sutures,
and skin should be repaired with 6-0 or 7-0
nylon sutures.

EYELID

The patient should be referred to ophthal-
mology if the laceration involves the eye
itself, the tarsal plate, or the eyelid margin,
or penetrates deeper than the subcutane-
ous layer. Laceration through the portion of
the upper or lower lid medial to the punc-
tum often damages the lacrimal duct or the

Volume 95, Number 10 * May 15, 2017



ILLUSTRATION BY RENEE CANNON

Figure 1. Horizontal mattress sutures.

Reprinted with permission from Forsch RT. Essentials of skin laceration
repair. Am Fam Physician. 2008,78(8):948.

ILLUSTRATION BY RENEE CANNON

Figure 2. Vertical mattress sutures.

Reprinted with permission from Forsch RT. Essentials of skin laceration
repair. Am Fam Physician. 2008,78(8):948.

ILLUSTRATION BY RENEE CANNON

Figure 3. Half-buried mattress sutures.
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medial canthal ligament and requires referral to an oph-
thalmologist or plastic surgeon. Laceration of upper or
lower eyelid skin can be repaired with 6-0 nylon sutures.

EYEBROW

The edges of the eyebrow serve as landmarks, so the
eyebrow should not be shaved. Placing a single suture at
each margin first ensures good alignment.”

EAR

Cartilage has poor circulation and is prone to infection
and necrosis. It needs to be covered with skin to heal. A
single bite with reverse cutting needle or tapered needle
(6-0 polypropylene sutures) should be used to approxi-
mate skin and perichondrium simultaneously. Ear
trauma often causes a hematoma, and applying a pres-
sure dressing can be difficult. Fluffed gauze under a cir-
cumferential head wrap can achieve adequate pressure to
prevent a hematoma.

SCALP

A rich blood supply to the scalp causes lacerations to
bleed significantly. After ruling out intracranial injury,
bleeding should be controlled with direct pressure for
adequate exploration of the wound. Shaving the area
is rarely necessary. If the galea is lacerated more than
0.5 cm it should be repaired with 2-0 or 3-0 absorbable
sutures.” Skin can be repaired using staples; interrupted,
mattress, or running sutures, such as 3-0 or 4-0 nylon
sutures; or the hair apposition technique (Figure 5%).
Staples are faster and more cost-effective than sutures
with no difference in complications.** The hair apposi-
tion technique using tissue adhesive has the lowest cost
and highest patient satisfaction for scalp repair.*! A video
of the hair opposition technique is available at https://
lacerationrepair.com/alternative-wound-closure/
hair-apposition-technique/.

HANDS AND FOREARM

Lacerations of the fingers, hands, and forearms can be
repaired by a family physician if deep tissue injury is
not suspected. These lacerations are repaired with 4-0
or 5-0 nylon sutures. Any suspicion of injury involving
tendon, nerve, muscle, vessels, bone, or the nail bed war-
rants immediate referral to a hand surgeon. Tradition-
ally, a large subungual hematoma involving more than
25% of the visible nail indicated nail removal for nail
bed inspection and repair, but a recent review concluded
that a subungual hematoma without significant fingertip
injury can be treated with trephining (drainage through
a hole) alone.*

American Family Physician 631



Management of Acute Lacerations

. Y R
Bleeding? i» Hemostasis (ligation or sutures)

| l

Contaminated with debris or dirt, bite
wound, or concern for infection?

L Irrigation, debridement,

removal of foreign body

No

Y

l

Deep tissue injuries? |

No

\

Management of skin laceration

Repair of muscle/tendon

Yes

Referral for deep injury of the hands, eyelids, and nose;
lacrimal duct injury; nerve injury; or open fracture

Leave skin open; patient should
be seen within 24 hours of injury

' '

Face Scalp

' '

Skin repair: Simple interrupted,
Simple interrupted or simple simple running, horizontal
running sutures, surgical strips, ~ Mattress, vertical mattress

tissue adhesives sutures; staples; hair

If the wound is clean, double- apehiien dehiigle

layer with running subcuticular
or interrupted dermal sutures

Mucosal surface (lips, oral, genitalia) repair:
Simple interrupted or simple running sutures; absorbable

Simple interrupted, simple
running, horizontal mattress,
vertical mattress sutures

If the wound is clean with little
tension, running subcuticular
sutures, tissue adhesives

: : .

Trunk Upper extremities Lower extremities

' : '

Simple interrupted, Simple interrupted,
simple running, simple running,
horizontal mattress, horizontal mattress
basic lattice sutures;  sutures

tissue adhesive;

surgical strips

Figure 4. Algorithm for the management of acute lacerations.

BITE WOUNDS

Up to 19% of bite wounds become infected. Cat bites are
much more likely to become infected compared with dog
or human bites (47% to 58% of cat bites, 8% to 14% of
dog bites, and 7% to 9% of human bites).* The risk of
infection increases as time from injury to repair increases,
regardless of suture material.* Evidence on optimal timing
of primary closure and antibiotic treatment is lacking.***

Cosmesis was improved with suturing compared with
no suturing in RCTs of patients with dog bites, although
the infection rate was the same.***> Therefore, dog bite
wounds should be repaired, especially facial wounds
because they are less prone to infection.**¢ Cat bites, with
higher infection rates, have better outcomes without pri-
mary closure, especially when not located on the face or
scalp. Bite wounds with a high risk of infection, such as
cat bites, deep puncture wounds, or wounds longer than
3 cm,* should be treated with prophylactic amoxicillin/
clavulanate (Augmentin).**® Clindamycin may be used
in patients with a penicillin allergy.*
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Figure 5. Hair apposition technique for laceration closure.
Opposing strands of hair are brought together with a sim-
ple twist and are secured with a drop of tissue adhesive.

Reprinted with permission from Forsch RT. Essentials of skin laceration
repair. Am Fam Physician. 2008,78(8):949.
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Table 2. Commonly Used Suture Materials

Common needle Time to lose
Material type* 50% strength  Configuration — Typical use
Absorbable
Chromic Reverse cutting 10 to 14 days Monofilament  Mucosa, eye wounds
Glycolide/lactide polymer ~ Conventional or 2 to 3 weeks Braided Deep dermal, muscle, fascia, oral mucosa,
(polyglactin 910 [Vicryl]) reverse cutting genitalia wounds
Poliglecaprone (Monocryl) ~ Conventional and 7 to 10 days Monofilament ~ Dermal, subcuticular wounds
reverse cutting
Polydioxanone (PDS II) Reverse cutting 4 weeks Monofilament Muscle, fascia, dermal wounds
Nonabsorbable
Nylon (Ethilon) Cutting edge > 10 years Monofilament  Skin
Polypropylene (Prolene) Tapered point, Indefinite Monofilament  Mostly used in vascular surgeries; can be
blunt tip used for skin, tendon, and ligaments,
depending on the needles
Silk Does not come 1 year Braided Used for hemostasis in ligation of vessels

with needle

or for tying over bolsters

*—A variety of needles are available to order, but the most typical needles likely to be stocked are listed.

Information from references 50 and 51.

CHOOSING THE APPROPRIATE SUTURE MATERIAL

Physicians should use the smallest suture that will give
sufficient strength to reapproximate and support the
healing wound.*>*' Commonly used sutures are included
in Table 2 °**'; however, good evidence is lacking regard-
ing the appropriate suture size for laceration repair. The
5-0 or 6-0 sutures should be used for the face, and 4-0
sutures should be used for most other areas. The 3-0
sutures work well for the thicker skin on the back, scalp,
palms, and soles.”!

A meta-analysis of 19 studies of skin closure for surgi-
cal wounds and traumatic lacerations found no signifi-
cant difference in cosmetic outcome, wound infection,
or wound dehiscence between absorbable and nonab-
sorbable sutures.”>> A systematic review did not show
any advantage of monofilament sutures over braided
sutures with regard to cosmetic outcome, wound infec-
tion, or wound dehiscence.*

USE OF TISSUE ADHESIVE OR WOUND ADHESIVE STRIPS

The two types of tissue adhesive available in the United
States are n-butyl-2-cyanoacrylate (Histoacryl Blue,
PeriAcryl) and 2-octyl cyanoacrylate (Dermabond, Sur-
giseal). Table 3 shows the criteria for tissue adhesive use.
A Cochrane review found these adhesives to be com-
parable in cosmesis, procedure time, discomfort, and
complications.” They work well in clean, linear wounds
that are not under tension. They are not generally used
in hair-bearing areas (except in the hair apposition tech-
nique). There is a slightly higher likelihood of wound
dehiscence with tissue adhesives than with sutures, with
a number needed to harm of 25 for tissue adhesives.*>
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Tissue adhesive should not be applied to misaligned
wound edges. Care should be taken to avoid getting tissue
adhesive into the wound or accidentally adhering gauze
or instruments to the wound. If tissue adhesive is misap-
plied, it should be wiped off quickly with dry gauze. To
remove dry adhesive, petroleum-based ointment should
be applied and wiped away after 30 minutes.

Wound adhesive strips can also be used. One analy-
sis suggests that wound adhesive strips are the most
cost-effective method of closure for appropriate low-
tension wounds.*® The strips are applied perpendicular
to the vector of the wound to approximate and secure
the edges. One study found the same cosmetic outcomes

Table 3. Criteria for Use of Tissue Adhesives

Wound less than 12 hours old

Linear (not stellate)

Hemostatic

Not crossing a joint

Not crossing a mucocutaneous junction

Not in a hair-bearing area (unless hair apposition technique
is being used)

Not under significant tension (or tension relieved with deep
absorbable sutures)

Not grossly contaminated

Not infected

Not devitalized

Not a result of mammalian bite

No chronic condition that might impair wound healing
|

American Family Physician 633



Laceration Repair

with adhesive strips vs. tissue adhesive when
used to repair facial lacerations.”

Laceration Aftercare

Once a wound has been adequately repaired,
consideration should be given to the elements
of aftercare. Although patients have tradi-
tionally been instructed to keep wounds cov-
ered and dry for 24 hours, one study found
that uncovering wounds for routine bathing
within the first 12 hours after closure did not
increase the risk of infection.”

A small prospective study showed that
traumatic lacerations repaired with sutures
had lower rates of infection when antibiotic
ointment was applied rather than petroleum
jelly. The lowest rate of infection occurred
with the use of an ointment containing
bacitracin and neomycin.” Therefore, topi-
cal antibiotic ointment should be applied to
traumatic lacerations repaired with sutures
unless the patient has a specific antibiotic
allergy. A meta-analysis did not show ben-

Table 4. Tetanus Wound Management

Contaminated or

Clean, minor wounds high-risk wounds*

Tetanus Tetanus
Tetanus immune immune
vaccination history ~ Tdap or Td+  globulin  Tdap or Td+  globulin
Unknown or fewer  Yes No Yes Yes
than 3 doses
3 or more doses Noi No No§ No

Td = tetanus and diphtheria toxoids, Tdap = tetanus toxoid, reduced diphtheria toxoid,
and acellular pertussis.

*—Examples are wounds contaminated with dirt, feces, soil, or saliva; deep punc-
ture wounds; avulsions, and wounds resulting from missiles, crushing injury, burns,
or frostbite.

+—Tdap is preferred over Td for adults who have never received Tdap. Single-antigen
tetanus toxoid is no longer available in the United States.

+—VYes, if it has been more than 10 years since the last dose of a tetanus toxoid—
containing vaccine.

§—YVYes, if it has been more than 5 years since the last dose of a tetanus toxoid—
containing vaccine.

Adapted from Tetanus. In: Hamborsky J, Kroger A, Wolfe C, eds. Epidemiology and
Prevention of Vaccine-Preventable Diseases. Atlanta, Ga.: Centers for Disease Control

efit with the use of prophylactic systemic
antibiotics for reducing wound infections in
simple, nonbite wounds.®

Wounds heal most quickly in a moist environment.®
Occlusive and semiocclusive dressings lead to faster
wound healing, decreased wound contamination,
decreased infection rates, and increased comfort com-
pared with dry gauze dressings.®* Choice of moisture
retentive dressing should be based on the amount of
exudate expected. Transparent film (e.g., Tegaderm) and
hydrocolloid dressings are readily available and suited
for repaired wounds without drainage. Film dressings
allow for visualization of the wound to monitor for signs
of infection. Gauze dressings with petroleum gel with or
without an antibiotic are commonly used for wounds
with some drainage. Foam dressings are more absorp-
tive but mostly used for chronically draining wounds.
When using interactive dressings such as film dressings,
hydrocolloid dressings, or foam dressings, they should
be changed according to package recommendations,
which is anywhere from three to seven days or when
fluid accumulation separates the dressing from the sur-
rounding skin.®

Patients with contaminated or high-risk (e.g., deep
puncture) wounds who have not had a tetanus booster
for more than five years should receive a tetanus vac-
cine. Patients who have not had at least three doses of
a tetanus vaccine or who have an unknown tetanus

634 American Family Physician
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and Prevention; 2015:344.
|

vaccine history should also receive a tetanus immune
globulin. Patients with a clean and minor wound
should receive the tetanus vaccine only if they have
not had a tetanus vaccine for more than 10 years. Teta-
nus immune globulin is not indicated for clean, minor
wounds (Table 4).%

Sutures should be removed after an appropriate inter-
val depending on location (Table 5°). This is based on
expert opinion and experience.

Table 5. Timing of Suture or Staple Removal

Wound location Timing of removal (days)
Face 3to5

Scalp 7 to 10

Arms 7 to 10

Trunk 10 to 14

Legs 10 to 14

Hands or feet 10 to 14

Palms or soles 14 to 21

Adapted with permission from Forsch RT. Essentials of skin laceration
repair. Am Fam Physician. 2008,78(8):950.
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This article updates previous articles on this topic by Forsch® and by Zuber.®

Data Sources: The authors used an Essential Evidence summary based
on the key words facial laceration, laceration, and tissue adhesives. The
search included relevant POEMs, Cochrane reviews, diagnostic test data,

and a custom PubMed search. Key words were skin laceration, skin repair,
local anesthesia, sterile technique, sterile gloves, and wound irrigation.
Search dates: April 2015 and January 5, 2017.
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eTable A. Topical Anesthetics for Laceration Repair

Onset of Duration
Agent Forms Recommended age  Dosage Application action of action
Lidocaine/ Solution,  Older than Up to 3 mL Apply with a 20 to 30 1 hour
epinephrine/ gel 1 month cotton-tipped minutes
tetracaine applicator or
soaked cotton ball
Lidocaine/ Cream Older than Term neonate > 37 Apply to intact skin Peaks around 1to4
prilocaine* 3 months for weeks to 2 months of with an occlusive 60 minutes hours
nonintact skin; age: maximum of 1 g cover
any age for on 10 cm? for 1 hour
intact skin 3 to 11 months of age:

maximum of 2 g on
20 cm? for 1 hour

1 to 5 years of age:
maximum of 10 g on
100 cm? for 4 hours

> 5 years of age:
maximum of 20 g on
200 cm? for 4 hours

NOTE: Topical anesthetics are used for lacerations less than 5 cm long and are most effective on the scalp and face. They should be avoided on the
digits, nose, and ear lobes.

*—lLidocaine/prilocaine is not approved by the U.S. Food and Drug Administration for nonintact skin, although it has been used this way in numer-
ous studies.

Information from Young KD. What's new in topical anesthesia. Clin Pediatr Emerg Med. 2007;8(4):232-239.
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