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There is a vast and ever-expanding variety of potentially harmful chemicals in the military,
industrial, and domestic landscape. Chemical burnsmake up a small proportion of all skin burns,
yet they can cause substantial morbidity and mortality. Additionally, the hand and upper ex-
tremity are the most frequently involved parts of the body in chemical burns, and therefore these
injuriesmay lead to severe temporary or permanent loss of function. Despite this fact, discussion
of the care of these injuries is sparse in the hand surgery literature. Although most chemical
burns require only first response and wound care, some require the attention of a specialist for
surgical debridement and, occasionally, skin coverage and reconstruction. Exposure to certain
chemicals carries the risk of substantial systemic toxicity and evenmortality. Understanding the
difference between thermal and chemical burns, as well as special considerations for specific
compounds, will improve patient treatment outcomes. (J Hand Surg Am. 2015;40(3):605e612.
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CME INFORMATION AND DISCLOSURES

The Review Section of JHS will contain at least 2 clinically relevant articles selected by the
editor to be offered for CME in each issue. For CME credit, the participant must read the
articles in print or online and correctly answer all related questions through an online
examination. The questions on the test are designed to make the reader think and will
occasionally require the reader to go back and scrutinize the article for details.

The JHS CME Activity fee of $15.00 includes the exam questions/answers only and does not
include access to the JHS articles referenced.

Statement of Need: This CME activity was developed by the JHS review section editors
and review article authors as a convenient education tool to help increase or affirm
reader’s knowledge. The overall goal of the activity is for participants to evaluate the
appropriateness of clinical data and apply it to their practice and the provision of patient
care.

Accreditation: The ASSH is accredited by the Accreditation Council for Continuing Medical
Education to provide continuing medical education for physicians.

AMA PRA Credit Designation: The American Society for Surgery of the Hand designates
this Journal-Based CME activity for a maximum of 1.00 “AMA PRA Category 1 Credits�”.
Physicians should claim only the credit commensurate with the extent of their participation
in the activity.

ASSH Disclaimer: The material presented in this CME activity is made available by the
ASSH for educational purposes only. This material is not intended to represent the only
methods or the best procedures appropriate for the medical situation(s) discussed, but
rather it is intended to present an approach, view, statement, or opinion of the authors that
may be helpful, or of interest, to other practitioners. Examinees agree to participate in this
medical education activity, sponsored by the ASSH, with full knowledge and awareness that
they waive any claim they may have against the ASSH for reliance on any information
presented. The approval of the US Food and Drug Administration is required for procedures
and drugs that are considered experimental. Instrumentation systems discussed or reviewed
during this educational activity may not yet have received FDA approval.

Provider Information can be found at http://www.assh.org/Pages/ContactUs.aspx.

Technical Requirements for the Online Examination can be found at http://jhandsurg.
org/cme/home.

Privacy Policy can be found at http://www.assh.org/pages/ASSHPrivacyPolicy.aspx.

ASSH Disclosure Policy: As a provider accredited by the ACCME, the ASSH must ensure
balance, independence, objectivity, and scientific rigor in all its activities.
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bottom of the first page.
Planners
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Learning Objectives

� Elucidate the pathophysiology of chemical burns.
� Clarify the difference between chemical and thermal burns.
� Discuss the characteristics and mechanism of action of different chemical burns.
� Review the clinical presentation and diagnosis of the most common chemical burns.
� Describe the management options for chemical burns.

Deadline: Each examination purchased in 2015 must be completed by January 31, 2016, to
be eligible for CME. A certificate will be issued upon completion of the activity. Estimated
time to complete each JHS CME activity is up to 1 hour.
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H AND BURNS SECONDARY TO chemical exposure
make up a diverse set of injuries. They may
range from mild erythema to severe tissue

loss and even loss of life. The variation depends on
the specific characteristics of the agent, the concen-
tration, and duration of exposure.

Chemical burns may occur in the domestic,
occupational, or war setting. Each setting presents its
own concerns. In the domestic setting there may be a
lack of knowledge of the potential harm certain
chemicals present and how to perform appropriate
first aid. Non-accidental abusive or self-injurious
behavior such as attempted suicide may also be
involved. The industrial setting has become safer for
chemical burns due to increased governmental regu-
lations. Lastly, exposure to chemicals in warfare may
be associated with other injuries.

Chemical burns occur most commonly in working-
aged individuals.1 Additionally, the wrist and hand
are the most common sites of severe burns.2 It has
also been noted that chemical burns often heal more
slowly than thermal burns and require surgery more
frequently.3 When combined, these factors suggest
that chemical burns, despite their relative rarity, are a
considerable source of economic burden.

Most chemical burns do not result in serious long-
term sequelae. Nevertheless, the importance of vigi-
lance and prompt treatment cannot be overstated:
Despite only making up 3% of a particular burn
center’s admissions, chemical burns were responsible
for up to 30% of burn-related deaths.4

PATHOPHYSIOLOGY
The crucial difference between a chemical burn and a
thermal burn is that the damage continues until the
chemical is removed or neutralized. Therefore, thor-
ough and prompt decontamination is paramount.
Several factors contribute to the characteristic of a
burn after chemical exposure.

1. Responsible substance: Chemicals vary in their
physical properties and mechanism of action.
Although there are many chemicals that may
cause burns, we will address only those substances
that are important either because of their ubiquity,
or because of special considerations involved. For
detailed information on any given chemical sub-
stance, the U.S. Centers for Disease Control and
Prevention (CDC) compiles material safety data,
which is readily available on-line. The Agency for
Toxic Substances and Disease Registry is a federal
public health agency of the U.S. Department of
Health and Human Services. Their Web site,

administered by the CDC, contains medical
management guidelines (available at: http://www.
atsdr.cdc.gov/mmg/index.asp).

2. Burn percentage: The risk of systemic toxicity
increases with total body surface area (TBSA)
affected. Additionally, a larger area of damage
may make coverage and reconstruction more
difficult.

3. Chemical concentration: Higher concentration
leads to more rapid and extensive damage.

4. Time of exposure: The extent of damage is
correlated with time of exposure. Early lavage is
the most important means of limiting damage.

5. Treatment: Immediate high volume water lavage is
the best early management strategy. The use of
neutralizing compounds and alternative lavage
substances is controversial, but generally discour-
aged. Certain chemicals have a high risk of sys-
temic toxicity, which requires specific antidotes
and supportive measures.

6. Skin properties: The palmar skin has thick stratum
corneum, which is more impermeable and there-
fore resistant to chemical insult than the dorsum.
Laceration or breakdown of the resistant epidermis
exposes the more sensitive underlying dermis.1

DIAGNOSIS
Crucial data in the management of chemical burns
are: specific chemical compound and concentration,
mechanism of exposure, time of exposure and time-
frame of initiation of decontamination. Trauma pro-
tocol consisting of focused assessment of airway,
breathing, and circulation should be followed. Other
areas of exposures such as ocular and inhalational
must be ruled out.

Examination of the burn should identify all
involved locations. Chemical burns may not show the
same early signs of skin damage as thermal burns,4,5

therefore early grading of burns may be difficult.
Serial examination is recommended. An estimation of
TBSA involved will guide fluid resuscitation and
other treatment measures. Systemic complications are
ruled out by obtaining early electrocardiography and
electrolyte analysis.

INITIAL TREATMENT
Initial treatment involves decontamination, and must
begin immediately after chemical exposure. Industrial
settings are mandated to have procedures in place and
high-flow rinsing stations. Evidence indicates that
when treatment is initiated “in the field”, outcomes
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