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Acute bilateral hand edema
and vesiculation

Environmental history exposed the diagnosis.

A 27-YEAR-OLD MAN presented to the urgent ness, decreased sensation, and distal cyanosis
care clinic with acute bilateral hand swelling, involving all of his fingers (FIGURE 1). He also
blisters, numbness, and pain. History taking had large, tense, clear bullae over the dorsal
revealed that these symptoms developed af-  aspect of his fingers (FIGURE 2).

ter he was locked outside of his apartment for

45 minutes in -22°C (-8°F) weather following

anight of heavy drinking. O WHAT IS YOUR DIAGNOSIS?

On physical examination, the patient had
a temperature of 36.2°C (97.2°F) and a heart O HOW WOULD YOU TREAT THIS

rate of 116 beats/min. He had edema, tender- PATIENT?

FIGURE 1 FIGURE 2
Palmar erythema with acrocyanosis Bilateral large, tense, and clear bullae
f
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Angiography
should be
performed

on patients
with third- or
fourth-degree
frostbite. In
cases of vascular
occlusion, tPA
and heparin can
be started to
reduce the risk
for amputation.
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Diagnosis:

Second-degree frostbite

Frostbite is the result of tissue freezing, which
generally occurs after prolonged exposure to
freezing temperatures (typically -4°C or be-
low)."? The majority (~90%) of frostbite injuries
occur in the hands and feet; however, frostbite
has also been observed in the face, perineum,
buttocks, and male genitalia.®

Frostbite is a clinical diagnosis based on
a history of sustained exposure to freezing
temperatures, paresthesia of affected areas,
and typical skin changes. Evidence is lacking
regarding the epidemiology of frostbite within
the general population.?

I Pathophysiology. Intra- and extra-
cellular ice crystal formation causes fluid
and electrolyte disturbances, cell dehydra-
tion, lipid denaturation, and subsequent
cell death.! After thawing, progressive tissue
ischemia can occur as a result of endothe-
lial damage and dysfunction, intravascular
sludging, increased inflammatory markers,
an influx of free radicals, and microvascular
thrombosis.!

I Classification. Traditionally, frostbite
has been classified according to a 4-tiered
system based on tissue appearance after re-
warming.? First-degree frostbite is charac-
terized by white plaques with surrounding
erythema; second degree by edema and clear
or cloudy vesicles; third degree by hemor-
rhagic bullae; and fourth degree by cold and
hard tissue that eventually progresses to gan-
grene.’

A simpler scheme designates frostbite as
either superficial (corresponding to first- or
second-degree frostbite) or deep (correspond-
ing to third- or fourth-degree frostbite) with
presumed muscle and bone involvement.?

IRisk factors. Frostbite is often associ-
ated with risk factors such as alcohol or drug
intoxication, vehicular failure or trauma, im-
mobilizing trauma, psychiatric illness, home-
lessness, Raynaud phenomenon, peripheral
vascular disease, diabetes, inadequate cloth-
ing, previous cold-weather injury, outdoor
winter recreation, and the use of certain medi-
cations (eg, beta-blockers).'* Apart from envi-
ronmental exposure, frostbite can also occur
by direct contact with freezing materials, such
as ice packs or industrial refrigerants.?

Differential includes

nonfreezing injuries

Frostnip, pernio, and trench foot are other
cold-weather injuries distinguished by the
absence of tissue freezing.* Raynaud phenom-
enon is a condition that is triggered by either
cold temperatures or emotional stress.?

1 Frostnip is characterized by pallor and
paresthesia of exposed areas. It may precede
frostbite, but it quickly resolves after rewarming.>

I Pernio occurs when skin is exposed to
damp, cold, nonfreezing environments.® It re-
sults in edematous and inflammatory skin le-
sions that may be painful, pruritic, violaceous,
or erythematous.® These lesions are typically
found over the fingers, toes, nose, ears, but-
tocks, or thighs.*® Pernio may be classified as
either primary or secondary disease.’ Primary
pernio is considered idiopathic.® Secondary
pernio is thought to be either drug induced or
due to underlying autoimmune diseases, such
as hepatitis or cryopathy.®

ITrench foot develops under similar
conditions to pernio but requires exposure to
a wet environment for at least 10 to 14 hours.”
It is characterized by foot pain, paresthesia,
pruritus, edema, erythema, cyanosis, blisters,
and even gangrene if left untreated.”

I Raynaud phenomenon results from
transient, acral vasocontraction and manifests
as well-demarcated pallor, cyanosis, and then
erythema as the affected body part reperfus-
es.’ Similar to pernio, it can be categorized as
either primary or secondary.® Primary phe-
nomenon is idiopathic. Secondary phenom-
enon is thought to be a result of autoimmune
disease, use of certain medications, occupa-
tional vibratory exposure, obstructive vascular
disease, or infection.®

In the absence of a history of exposure to
subfreezing temperatures, frostbite can be ex-
cluded from the differential diagnosis.

Treatment entails rewarming
The aim of frostbite treatment is to save injured
cells and minimize tissue loss.! This is accom-
plished through rapid rewarming and—in se-
vere cases—reperfusion techniques.

I Tissue should be rewarmed in a 37°C
to 39°C water bath with povidone iodine or
chlorhexidine added for antiseptic effect.! All
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efforts should be made to avoid refreezing or ~ FIGURE 3
trauma, as this could worsen the initial injury  'Worsening of the bilateral dorsal hand bullae

on the day after discharge

Oral or intravenous hydration may be offered
to optimize fluid status.! Supplemental oxygen
may be administered to maintain saturations
above 90%.! Nonsteroidal anti-inflammato-
ry drugs are helpful for analgesia and anti-
inflammatory effect, and opioids can be used
for breakthrough pain.! It is recommended
that blisters be drained in a sterile fashion and
that all affected tissue be covered with topical
aloe vera and a loose dressing.**

I Treatment of severe frostbite. Angi-
ography should be performed on all patients
with third- or fourth-degree frostbite.® If imag-
ing shows evidence of vascular occlusion, tis-
sue plasminogen activator (tPA) and heparin
can be initiated within 24 hours to reduce the
risk for amputation.®°

Tloprost is another proposed treatment for
severe frostbite. It is a prostacyclin analog that
may lower the amputation rate in patients with
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