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N 2005, 11.8 MILLION WOUNDS WERE TREATED IN EMERGENCY DEPART-

ments in the United States.! More than half a million burns and 7.3 million

lacerations are treated annually,2 and wounds caused by cutting or piercing instru-
ments are responsible for an additional 2 million outpatient visits each year.?> The num-
ber of Americans who are bitten by an animal is estimated to be 4.7 million annually,*
and the number of skin tears in the elderly has been estimated at 1.5 million.5

GENERAL PRINCIPLES OF CARE

In this article we describe our approach to the management of wounds. Wherever
possible, our recommendations are based on randomized trials. However, many of
the recommendations are based on small, observational studies or expert opinion;
thus, we recognize that there may be disagreement with some of our recommendations.
Nevertheless, the approach we advise has been shown to be workable and useful.

The primary goal in the management of wounds is to achieve rapid healing
with optimal functional and aesthetic results. This is best accomplished by pre-
venting infection and further trauma and by providing an environment that opti-
mizes healing of the wound. All wounds should be thoroughly cleansed with tap
water or normal saline.® For heavily contaminated wounds, high-pressure irriga-
tion (>7 psi) can be achieved with the use of a 10-to-50-ml syringe and splatter
shield (see the video in the Supplementary Appendix, available with the full text
of this article at www.nejm.org).” The patient’s tetanus-immunization status
should be ascertained, and standard recommendations followed to ensure that the
patient is protected against tetanus.

A moist environment for the wound accelerates healing by preventing cellular
dehydration and stimulating collagen synthesis and angiogenesis, thus improving
cosmesis and reducing pain, the risk of infection, and the costs of care.?° A moist
environment may be created by covering the wound with a topical antimicrobial
agent or by applying an occlusive dressing that reduces the loss of fluid through
evaporation. Topical antimicrobial agents have been shown to reduce rates of in-
fection of traumatic lacerations,* although not of wounds caused by elective sur-
gery.*2 Occlusive dressings have also been shown to reduce rates of infection.!3
Over-the-counter cyanoacrylate liquid bandages are effective for clean, simple
wounds.'* The choice of dressing depends on the cause, size, depth, location,
degree of exudation, and level of contamination of the wound, as well as on cost
(Table 1). There is no clinically directive evidence to support the choice of one
dressing over another.s Occlusive dressings are less painful and more convenient
for patients and may speed healing, although they are more expensive than topical
antibiotics and gauze dressings. In some circumstances, however, the fact that
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Table 1. Local Therapies for Wounds.

Therapy

Topical antimicrobi

Silver sulfadiazine

Mafenide acetate

Bacitracin

Mupirocin

Triple antibiotic

Examples Advantages
al agents

Silvadene Wide antimicrobial cover-
age, painless

Sulfamylon Wide antimicrobial cover-
age, penetrates eschar

Painless, inexpensive, does

not cause staining

Bactroban Painless, good coverage of

gram-positive organisms

Wide antimicrobial coverage,
inexpensive, painless

Nonabsorptive dressings

Impregnated, non-
adherent

Nonabsorptive poly-

urethane film

Silver-impregnated

Xeroform, Adaptic,
Vaseline gauze

Painless, inexpensive
OpSite, Tegaderm  Reduces pain, transparent

Acticoat, Actisorb, Wide antimicrobial cover-

Requires frequent dressing
changes, delays reepithelial-
ization, stains tissue, may
cause allergic reaction, may
cause transient leukopenia

Painful, may cause metabolic
acidosis, may delay reepithe-
lialization

Narrower antimicrobial cover-
age, requires frequent dress-
ing changes, may cause
allergic reaction

Expensive, requires frequent
dressing changes

Requires frequent dressing
changes

No antimicrobial activity, messy

Promotes maceration

Expensive, needs to be kept moist

Disadvantages Uses

Deep burns, weeping burns,
heavily contaminated or
infected burns

Deep burns with eschar

Facial burns, small burns,
abrasions, lacerations,
bites

Facial burns, abrasions, bites

Facial burns, small burns, abra-
sions, lacerations, bites

Superficial burns and abra-
sions, lacerations

Minor abrasions, dry superfi-
cial burns

Burns

dressings Aquacell age, reduces pain
Silicone Mepitel Painless, allows seepage of  Expensive Burns, deep abrasions
exudate into secondary
dressing
Absorptive dressings
Hydrocolloids DuoDERM, Reduce pain Malodorous, opaque Weeping burns, deep abra-
Tegasorb sions, skin tears
Hydrogels Aquasorb, Vigilon,  Rehydrate dry wounds Weeping burns, deep abra-
Curagel, FlexiGel, sions, crusted surface
Nu-Gel exudate
Alginates Absorb exudate Require frequent dressing Weeping burns
changes, nonadhesive, has
been less extensively studied
than other dressings
occlusive dressings need to be changed less of- ing. Deep abrasions that extend below the dermis
ten may make them more cost-effective.’® Wet (especially if they have a surface area larger than
dressings that promote maceration of the tissue 1 cm? or involve underlying structures) and those
and proliferation of bacteria should be avoided. that have not healed in 2 weeks may require more
Prophylactic systemic antibiotics should not be advanced care (e.g., grafting), and consultation
used routinely.” with a plastic surgeon should be considered.
ABRASIONS POST-TRAUMATIC TATTOOING
If particles imbedded in the injured skin are not
After the wound has been irrigated and foreign removed, post-traumatic tattooing (abnormal
bodies have been removed, abrasions that are skin pigmentation due to imbedded foreign par-
limited to the superficial dermis should be treat- ticles) will develop. This condition is most com-
ed with a topical antibiotic or an occlusive dress- monly seen with injuries from explosions or fire-
1038 SEPTEMBER 4, 2008
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works and “road rash” (abrasion of the skin from
contact with a surface containing asphalt, tar, or
dirt, with embedding of these particles). Initial
treatment consists of the meticulous removal of
all particles with standard surgical scrub-brushes.
During this procedure, topical lidocaine, local
infiltrative anesthetics, or regional anesthetics
should be used for abrasions of small-to-moder-
ate size, and systemic opioids or procedural seda-
tion for extensive abrasions. Removal of particles
within 24 hours after injury has been shown to
have the best cosmetic results.*® Treatment of es-
tablished post-traumatic tattooing has had dis-
appointing results and requires referral to a plas-
tic surgeon.

LACERATIONS

The evaluation and management of traumatic
lacerations have been reviewed in detail previ-
ously.* For simple, low-tension lacerations, sev-
eral new cyanoacrylate topical skin adhesives and
surgical tapes are available.2%2! They are rela-
tively painless and easy to use, can be applied
more rapidly than sutures, and, in the case of
adhesives, do not require removal (see video).

SKIN TEARS
Skin tears are particularly common among pa-
tients who are receiving long-term corticosteroid
therapy and among the elderly, who tend to have
fragile skin. For category I tears (without tissue
loss), the wound edges can be approximated with
surgical tapes, and the area covered with a non-
adherent dressing (Fig. 1). In one study, the heal-
ing rate of skin tears with the use of this treat-
ment was 66%, as compared with 33% with the
use of a thin-film dressing.2? Category II skin
tears (partial tissue loss) and category III skin
tears (complete tissue loss) can be managed with
one of a number of absorbent dressings such as
petroleum-based gauzes, hydrogels, foams, hy-
drocolloids, nylon-impregnated gauzes, and sili-
cone-coated dressings.?>2* These dressings usu-
ally remain in place for 5 to 7 days and are
covered with a secondary absorbent gauze dress-
ing that can be changed daily as needed. Elastic
tubular nets should be used to support the un-
derlying dressings. Skin tears of all types that
are treated within 8 hours after injury can also
be closed with a cyanoacrylate-based topical ad-
hesive.?>
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Figure 1. Treatment of a Category | Skin Tear of the Dorsal Forearm.

PLANTAR PUNCTURE WOUNDS
The rate of superficial infection (i.e., cellulitis)
ranges from 2 to 10% among patients who pres-
ent to the emergency department with plantar
puncture wounds.2® Most of the infections are
caused by Staphylococcus aureus or Streptococcus pyo-
genes. The incidence of osteomyelitis (in most
cases caused by pseudomonas), chondritis, and
septic arthritis is considerably lower. Puncture
wounds in patients who were wearing tennis
shoes that were saturated with sweat at the time
of injury may be associated with pseudomonas
osteomyelitis.

There are no randomized trials that have
evaluated the benefits of treating these wounds
with prophylactic antibiotics, and there have
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been reports of superficial and deep infections
even after antibiotic prophylaxis. A prospective,
observational study of 63 adults who presented
to the emergency department within 24 hours
after receiving a plantar puncture wound sug-
gests that cleansing alone may be adequate
therapy.?” If this approach is used, close follow-
up is recommended, and antibiotics should be
administered immediately in patients who have
signs and symptoms of infection. If the presence
of a foreign body is suspected, computed tomo-
graphic imaging or ultrasonography should be
used to detect non-radiopaque objects.?® Plain
films of the soft tissue are adequate to detect
radiopaque objects. Some studies suggest that
deep wounds, especially those occurring over
the forefoot,?® have an increased likelihood of
infection, and patients with such wounds should
receive prophylactic antibiotics. Immunocom-
promised patients and those with foot injuries
that occurred while they were wearing tennis
shoes that were saturated with sweat should also
be considered as candidates for antibiotic pro-
phylaxis. Since most infections are caused by
streptococcus or staphylococcus, or occasionally
pseudomonas species, antibacterial agents that
target these species should be used (e.g., dicloxa-
cillin and ciprofloxacin). Frequent cleansing of
the puncture wound and application of a topical
antibiotic are also indicated. There is no evi-
dence to support routine coring and high-pressure
irrigation of the wound tract.

MAMMALIAN BITES
The risk of infection after dog, cat, and human
bites ranges from 3 to 18% for dog bites to 28 to
80% for cat bites.3° Whereas most cat bites are
deep puncture wounds, many dog bites cause
open lacerations. Large observational studies3*
and limited clinical trials3? suggest that after
high-pressure irrigation of the wound, it is safe
to close most bite wounds (even on the extremi-
ties) up to 12 hours after injury (healing by pri-
mary intention). Puncture wounds and scratches
should be allowed to heal by secondary inten-
tion. These wounds should be covered with a
topical antimicrobial agent and an absorbent
dressing. Close follow-up and daily changes of
the dressings are required. For large, heavily con-
taminated lacerations, delayed primary closure,
after an observation period of 3 to 5 days (heal-
ing by tertiary intention), may be considered. Hu-

man bites that are sustained over the metacarpo-
phalangeal joints (“clenched-fist bites”) are
especially prone to infection. These bites require
aggressive irrigation and treatment with antibi-
otics (e.g., amoxicillin—clavulanate) and should
not be closed. “Clenched-fist bites” occur as a
result of a person punching another person in
the mouth and hitting a tooth. The tooth may
lacerate the extensor tendon and joint capsule in
the hand, inoculating the joint with saliva. Pa-
tients may be reluctant to disclose the circum-
stances that resulted in the injury, and human
bites should always be suspected when patients
present with lacerations that are located over the
metacarpophalangeal joints. These injuries gen-
erally require consultation with a specialist.

Although prophylactic antibiotics are widely
used for mammalian bites, a systematic review
has demonstrated significant reductions in the
rates of infection only after bites to the hands
(odds ratio, 0.10; 95% confidence interval [CI],
0.01 to 0.86) and human bites (odds ratio, 0.02;
95% CI, 0.00 to 0.33).33

SUBUNGUAL HEMATOMAS
A subungual hematoma is a painful condition
that results from a collection of blood under the
fingernail. In the past, for hematomas involving
more than 50% of the nail bed, many physicians
recommended removal of the nail and repair of
any underlying laceration of the nail bed, since
the incidence of underlying lacerations was found
to be quite high (especially in association with
underlying tuft fractures). However, in a study by
Seaberg et al., involving 45 patients who present-
ed to the emergency room with subungual hema-
tomas, simple nail trephination resulted in heal-
ing without any nail deformities or other
complications in all the patients.3* Thus, simple
nail trephination with the use of a handheld por-
table cautery is recommended for most subun-
gual hematomas (see video).>* A prospective study
of 52 patients with nail-bed injuries, reported by
Roser and Gellman, showed that the outcomes
were similar with nail removal and nail trephina-
tion, and there were significant cost savings as-
sociated with the more conservative care.3> Nail
removal should probably be reserved for subun-
gual hematomas that are associated with disrup-
tion of the nail or surrounding nail folds. We do
not routinely replace the nail plate or put other
materials, such as aluminum foil or gauze im-
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Moderate Burn

10-20% in adults, 5-10% in
children or elderly, 2-5%
for full-thickness burn

Low-voltage burn, suspected

Major Burn

>20% in adults, >10% in children

and elderly, >5% for full-thick-

ness burn

High-voltage burn, chemical burn,

Table 2. Classification of Burn Severity.*
Criteria and Care Minor Burn
Criteria
TBSA <10% in adults, <5% in
children or elderly, <2%
for full-thickness burn
Other
Care Outpatient management

inhalation injury, circumfer-
ential burn, concomitant
medical problem predispos-
ing to infection (e.g., diabe-
tes, sickle cell disease)

Admission to a hospital with ex-
perience in managing burns

any clinically significant burn

to face, eyes, ears, genitalia, or
major joints, clinically signif-
icant associated injuries (e.g.,
fracture, other major trauma)

Referral to a burn center

* TBSA denotes total body-surface area. Data are from the American Burn Association®” and the American College of

Surgeons.*®

pregnated with petrolatum, to separate the nail
fold from the nail bed unless there has been a
serious injury that requires surgical repair.

BURNS

Burns are dynamic injuries that may progress
over the first 2 to 3 days3®; therefore, frequent re-
assessment of the wound is required to ensure op-
timal management. Many burns are not uniform;
the depth of the burn varies from one area to
another, further complicating the assessment of
the injury. As a rule, therapy should be determined
on the basis of the deepest area of the burn.

CLASSIFICATION OF BURNS
Burns are classified on the basis of their depth,
surface area, and location; the patient’s age; and
the presence or absence of coexisting conditions
(Table 2). The majority of burns are minor and
can be managed by most health care practitio-
ners; more serious burns should be seen by a
burn specialist. The criteria for referral to a burn
center are listed in Table 2.37:38

First-degree burns are limited to the epidermis
and are erythematous and painful. They gener-
ally heal within several days. Second-degree
burns involve all of the epidermis and part of the
underlying dermis and are classified according
to the depth of dermal involvement. Superficial
second-degree (or partial-thickness) burns involve
the upper layers of the dermis and are character-
ized by clear blisters and weeping (Fig. 2). They
are painful and sensitive to touch and blanch

with pressure. These burns usually heal within
2 weeks, with minimal scarring. Deep second-
degree burns involve the deeper layers of the
dermis and are often difficult to distinguish
from third-degree, or full-thickness, burns, which
involve the entire dermis. Deep dermal burns are
characterized by hemorrhagic blisters and are
covered with a layer of white or red injured der-
mis that does not blanch (Fig. 2). These burns
usually do not heal for at least 3 weeks and often
result in hypertrophic scarring and contractures,
especially in children. It is very important to
distinguish between superficial second-degree
burns and deeper burns (deep partial-thickness
and full-thickness burns). Full-thickness burns
may be dark brown or tan and have a leathery
texture that is insensitive to touch (Fig. 2). Cir-
cumferential burns (burns that completely en-
circle a limb, the neck, or the torso) can com-
promise perfusion, and it may be necessary to
relieve the pressure by means of an escharotomy,
in which an incision is made over the lateral and
medial aspects of the involved areas down to the
subcutaneous tissue (Fig. 3). The depth of a burn
is often difficult to assess immediately after in-
jury and is often underestimated. The true depth
of the burn becomes more obvious with time;
therefore, careful surveillance of the wound and
reassessment of the treatment are necessary.
When in doubt, early consultation with a burn
specialist is recommended.

The size of a burn is described by an estima-
tion of the percentage of the total body-surface
area that has sustained second- or third-degree
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burns. The area may be estimated with the use
of standardized body charts, such as the Lund—
Browder chart for children,?® which accounts for
age-related changes in surface area, and the “Rule
of Nines” for patients 10 years of age or older.
The Rule of Nines method assigns 9% of the
total body-surface area to the head and neck and
9% to each upper extremity and assigns 18% each
to the anterior trunk, the posterior trunk, and the
lower extremities; the remaining 1% is assigned
to the genitalia. In the case of small burns, the
area can be estimated by comparing the size of
the burn to the palm of the patient’s hand,
which represents approximately 1% of the total
body-surface area.*® Errors in estimating the size
of the burn, often resulting in overestimation,
are common when physicians guess the size in-
stead of using standardized body charts.*

COOLING OF BURNS
Cooling of burns with the use of cold (15 to 25°C)
tap water within 30 minutes after injury has been
shown to reduce the pain, the depth and extent
of the injury, the need for surgical excision of the
burn, scarring, and mortality.#?>-45 The use of ice
or ice water may increase tissue injury and should
be avoided.*>*° Concern that cooling of large
burns may result in hypothermia has been based
on a single study in small animals with extensive
burns.#? In contrast, cooling of uninjured sub-
jects with a commercially available cooling blan-
ket at room temperature did not reduce core body
temperature,*” a finding that challenges the rec-
ommendation to avoid cooling large burns. Cool-
ing of burns should continue until the pain is
substantially reduced or resolves.

MANAGEMENT OF BLISTERS
The debate regarding the removal of burn blis-
ters has been fueled by conflicting data regard-
ing the in vitro effects of blister fluid. Two clini-
cal trials involving patients and volunteers with
superficial burns demonstrated that intact blis-
ters healed faster and were less likely to become
infected than blisters that were ruptured.*4°
These results are supported by a study in pigs, in
which removal of the necrotic epidermis slowed
reepithelialization and increased the rate of in-
fection and scarring.>® Blisters larger than 3 cm
in diameter and those over mobile areas usually
rupture spontaneously and may be aspirated un-
der sterile conditions.*® When blisters rupture,

Figure 2. Determination of Burn Depth.

A superficial second-degree burn is shown in Panel A,
a deep second-degree burn in Panel B, and a third-degree
burn in Panel C.

the wound should be washed with soap and wa-
ter, and the nonadherent necrotic epidermis care-
fully removed. In order to relieve the pain while
the burn is being thoroughly cleansed, the patient
will often require analgesia with oral or parenteral
opioids.

LOCAL THERAPY FOR BURNS
Although first-degree burns do not require any
specific therapy, topical nonsteroidal antiinflam-
matory drugs or aloe vera may be used to reduce

N ENGLJ MED 359;10 WWW.NEJM.ORG SEPTEMBER 4, 2008

Downloaded from www.nejm.org at KAISER PERMANENTE on September 3, 2008 .
Copyright © 2008 Massachusetts Medical Society. All rights reserved.



CURRENT CONCEPTS

the pain.5»52 Deep second-degree burns and
third-degree burns should be covered with a top-
ical antimicrobial agent, and the patient referred
to a burn specialist for consultation regarding
the need for excision and grafting. Routine use
of systemic antibiotics is not supported by the
evidence.? Superficial second-degree burns should
be treated with a topical antimicrobial agent or
an absorptive occlusive dressing. Studies suggest
that occlusive dressings are more convenient and
less painful than treatment with topical antimi-
crobial agents and result in more rapid healing.>#
The optimal treatment for heavily contaminated
or infected burns and those with a large amount
of exudate is application of topical antimicrobial
agents and absorbent gauze dressings.

Traditional topical antimicrobial agents that
contain silver, such as silver sulfadiazine, confer
wide antimicrobial coverage and are most useful
for deep second-degree burns and third-degree
burns. However, the use of these antimicrobial
agents is associated with cellular toxicity and
delayed healing.>> Synthetic dressings that re-
duce the cytotoxic effects of silver by slowly re-
leasing it in small amounts are now available.
They are more effective than silver sulfadiazine
in reducing pain and improving healing>® and
may be more cost-effective.’® A large number of
topical antimicrobial agents that do not contain
silver are also available (e.g., bacitracin and
mupirocin); however, there is little evidence that
demonstrates the superiority of one agent over
the others.

A large number of synthetic and biologic oc-
clusive dressings have been evaluated for the
local management of burns.>” Absorptive hydro-
colloid dressings can be used for weeping burns,
although they tend to become malodorous. As
compared with silver sulfadiazine, these dress-
ings have been shown to result in less pain,
better acceptance and compliance, and more
pleasing cosmetic results in patients with super-
ficial partial-thickness burns.>® They are also as
effective as and less expensive than collagen-
based dressings.>® The polyurethane films are
not recommended, since they do not absorb exu-
date. A silicone mesh dressing that adheres
gently to the wound bed and allows wound exu-
date to escape onto a secondary dressing is also
available and results in faster healing than treat-
ment with silver sulfadiazine.®® Biologic dress-
ings based on collagen or skin cells should be
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Figure 3. Method of Performing an Escharotomy.

reserved for deep burns and should be applied
by a burn specialist.* The American Burn As-
sociation has published guidelines that address
the management of burns.!> However, these
guidelines are very limited in scope and do not
address cooling, management of blisters, or
choice of burn dressings. Further research is
needed so that more comprehensive guidelines
can be established for the treatment of burns.

CHEMICAL BURNS
Chemical burns cause tissue injury through the
interaction of the chemical agent with the tissue.
Initial treatment consists of copious water lavage
commencing at the scene and removal of any
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Figure 4. Position of Hand for Splinting Burns
and Frostbites of the Hand.

particles.®? The important exception to the treat-
ment of a chemical burn with water lavage in-
volves injury from the elemental metals (i.e.,
lithium, sodium, magnesium, and potassium),
which spontaneously ignite with water. Exposure
to hydrofluoric acid, which is used in etching and
rust removal, leads to intense pain and tissue
damage.®>% Treatment includes copious irriga-
tion followed by the application of calcium glu-
conate gel or subcutaneous injection of calcium
gluconate, with the goal of relieving the pain. A
burn from hydrofluoric acid that involves more
than 5% of total body-surface area, or more than
1% of total body-surface area if the concentration
of hydrofluoric acid is greater than 50%, requires

admission to the hospital for electrocardiograph-
ic monitoring and serial measurements of calci-
um levels, since life-threatening arrhythmias and
hypocalcemia can occur. The patient should be
referred to a burn specialist, since immediate ex-
cision of the wound may be necessary in the case
of hypocalcemia that is unresponsive to intra-
arterial or intravenous calcium gluconate.%%3

FROSTBITE
Frostbite occurs when exposure to cold results in
the freezing of tissue. It usually affects the most
exposed appendages — that is, fingers, toes,
nose, and ears. Initial treatment consists of rapid
rewarming over a period of 20 minutes in water
that is at a temperature of 40 to 42°C.°4 Opioids
are used to control pain. Massaging the area is
not recommended, since it may increase tissue
damage. The appearance of the skin after re-
warming and over the next 24 to 48 hours is the
main clinical factor that is used to determine the
level and extent of the injury. The use of radio-
imaging with technetium-99m at 1 week is help-
ful in predicting the ultimate level of tissue in-
jury and the extent of amputation that may be
required.®> Frostbite is classified in the same way
as burns (i.e., according to the size and depth of
the injury) 24 to 48 hours after rewarming. Be-

Table 3. Common Problems and Potential Solutions in Wound Management.

Type of Wound  Problem Potential Solutions
Abrasion Post-traumatic tattooing Aggressive scrubbing and removal of all foreign material
Damage to underlying structures Meticulous examination
Laceration Missed foreign bodies Careful exploration with optimal lighting, adequate hemostasis, advanced
imaging, as needed
Missed tendon injuries Careful exploration, testing of passive and active range of motion, wound
visualization through full range of motion
Missed digital-nerve injuries Careful sensory examination, assessment of two-point discrimination, ascer-
tainment of Tinel's sign at injury site
Infections Thorough irrigation, close follow-up, judicious use of prophylactic systemic
antibiotics, use of topical antibiotics, secondary or delayed primary closure
for highly contaminated wounds
Missed diagnosis of human bite Observation of laceration over metacarpophalangeal joint, ascertainment of
pain on applying pressure to the joint, exploration and assessment of ex-
tensor tendon through full range of motion and joint capsule for laceration
Burn Underestimation of depth of injury Frequent reassessments, follow-up by burn specialist if burn does not heal or
becomes infected
Overestimation of extent of injury Use of standardized charts or patient’s palm size
Compartment syndromes Elevation, close clinical follow-up and serial Doppler ultrasonography, es-
charotomy for circumferential third-degree burns
Scarring and contractures Early referral for excision of deep burns or burns that have not healed by 2 wk
Overestimation of degree of injury Reassessment the day after rewarming
from frostbite
1044 SEPTEMBER 4, 2008
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fore rewarming, all degrees of frostbite usually
look the same. Other than rapid rewarming, there
are no unified treatment protocols for frostbite.
General principles for treatment include splint-
ing and elevation of the injured area (Fig. 4).
Treatment with ibuprofen, 400 mg twice daily, is
recommended to decrease the levels of prosta-
glandin and thromboxane, since elevated levels
lead to vasoconstriction and platelet aggregation,
resulting in progressive tissue injury. Management
of the blisters is controversial; some physicians
recommend routine débridement and application
of aloe vera because of the high concentrations of
prostaglandin F,, and thromboxane B,.°® We do
not recommend routine removal of blisters be-
cause of the risk of desiccation; we prefer sterile
aspiration of tense blisters that are larger than 3 cm
in diameter.®” Recently, it has been shown that
tissue plasminogen activator given intravenously
or intraarterially within 24 hours after injury and
within 6 hours after rewarming significantly de-
creases the extent and level of amputation.®®°
Other treatments have included sympathectomies,
hyperbaric oxygen, and pentoxifylline.”® In gen-
eral, the treatment remains conservative until the
wound is completely healed or clearly demarcated.
This process usually takes more than 3 weeks, at

which time final débridement and grafting, flap
coverage, or amputation is performed, as needed.

SUMMARY

Many types of cutaneous wounds are managed
by a variety of health care practitioners in multi-
ple clinical settings. Wound irrigation, débride-
ment, protection from further trauma and bacte-
rial contamination, creation of a moist wound
environment, and judicious use of antibiotics
(when indicated) will help achieve optimal out-
comes. Table 3 lists common problems and poten-
tial solutions in the acute management of wounds.

Dr. Singer reports receiving consulting and lecture fees and
grant support from Closure Medical and Ethicon. No other po-
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Avideo showing
management of
acute cutane-
ous wounds is
available at
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