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Introduction
When engaging in mountainous, high altitude 
activities, there are different exposures that can 
lead to dermatologic manifestations. Engaging in 
outdoor activities at higher altitude implies colder 
weather exposures as air temperature decreases 
approximately 2°C for every increase in 310m (1000 
feet), (Figure 1), [1]. Some of the more common 
culprits at high altitude that can lead to dermatologic 
– among other – consequences include low humidity, 
high-velocity wind, excessive ultraviolet (UV) light 
exposure, and extreme cold temperatures [1, 2]. In 
this review article, we will be examining dermatologic 
injuries due to cold, solar, and severe weather 
exposures including their diagnosis, treatment, and 
prevention.

Body of Article

Cold Exposures
There are several skin pathologies related to cold 
exposure that will be described in the following 
sections (see Table 1).

Frostbite
Frostbite is an important cold exposure, particularly 
when traveling at altitude as the risk of frostbite 
increases significantly above approximately 5182m 
[3]. Hypothermia and frostbite explain 3-5% of all 
injuries in mountaineers and about 20% of injuries 
in Nordic skiers [4]. When examining the injuries to 
climbers on Denali, McIntosh et al. found that the most 
common injury was frostbite (18.1%), [5]. Frostbite 
occurs when the temperature in the skin and deeper 
tissues reaches sub-freezing (0°C) temperatures [1, 3, 
4, 6]. At sub-zero temperatures, icicles develop in the 
tissues ultimately causing cellular injury and death [2, 
7-9]. In milder temperatures, frostbite can take time 
to develop; however, when the wind chill is around 
-27°C or colder, frostbite can form in as little as 30 
minutes and sports such as running and skiing can 
increase the wind chill significantly [1]. There are four 
overlapping phases in the pathogenesis of frostbite, 
which will be reviewed in Table 2 [6, 8, 10].

Frostbite most commonly occurs on exposed skin 
(i.e. hands, fingers, pinna of the ear, tip of the nose, 
and feet), [2-4, 6, 7]. Important environmental risk 
factors for the development of frostbite include high 
humidity, low temperatures, wind chill, high altitude, 
and prolonged exposure to the elements. Other risk 
factors include wearing tight constrictive clothing, 
immobility, nicotine use, medical diseases (such as 

Abstract

Exploring the mountains is a highly rewarding past 
time; however, certain high-altitude exposures can 
lead to dermatologic manifestations. In this review 
article, the authors will describe cold, solar, and severe 
weather that one may experience when spending 
time outdoors. Factors such as increased ultraviolet 
radiation, temperature extremes, and low partial 
pressure of oxygen, along with human physiologic 
parameters also contribute to disease severity and 
presentation. This review article will address the 
diagnosis, treatment, and prevention of high-altitude 
dermatology exposures.
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peripheral vascular disease, diabetes mellitus, or 
vasoconstrictive disorders such as Raynaud disease), 
and use of vasoconstrictor medications (such as 
clonidine), [3, 7, 8, 11]. Women also tend to be more 
commonly affected than men [3].

The risk of injury related to frostbite is closely related 
to one’s preparedness, any preexisting medical 
conditions, the body’s physiologic response to the 
environment (notably impaired thermoregulation 
and increased heat loss), and any previous cold 
injury [4]. When preparing to spend time out in 
the elements at altitude, one should ensure good 
hydration and nutrition, dress in non-restrictive layers 
to cover all skin and scalp, optimize prior medical 

conditions, avoid wet extremities, 
and use chemical warmers [4, 5, 7, 8, 
10, 11]. There are two classifications 
schemes to describe the severity of 
the frostbite: the classic four degrees 
of frostbite classification and the field 
classification system (Table 3). Patients’ 
clinical presentations vary greatly 
across the spectrum from superficial 
to deep frostbite. With first-degree 
frostbite, patients have mild edema 
with white-yellow slightly raised firm 
plaques (Figure 2A). Second-degree 
frostbite consists of clear or milky 
fluid-filled vesicles surrounded by 
erythema and edema (Figure 2B). In 
third-degree frostbite, patients have 
deeper hemorrhagic blisters as well as 
blue-grey skin discoloration (Figure 
2C), which suggests that the injury 
has extended into the reticular dermis 
beneath the dermal vascular plexus. 
Fourth-degree frostbite represents 
full-thickness damage that affects the 
skin as well as muscles, tendons, and 
bone (Figure 2D). Ultimately, these 
patients experience significant tissue 
loss commonly requiring surgical 
intervention including amputation.

Once a patient has confirmed 
frostbite, it is critical that they seek 
shelter from the elements and 
receive medical attention. In the field, 
treatment consists primarily of rapid 

re-warming via a water bath of 40-42°C. However, 
rapid re-warming should only be attempted if the 
tissue is not at risk of refreezing [10]. Repeated cycles 
of thawing and refreezing greatly increase the extent 
of the injury [7, 8, 9, 12]. If, in the field, a water bath 
is unavailable, one can warm the affected area with 
body heat from an adjacent person [10]. Upon initial 
re-warming, patients may have significant numbness 
followed by a burning, aching sharp pain [3]. In the 
field, the wound should be dressed and protected 
from the elements. Additionally, the patient should 
receive pain control and be transferred to a medical 
facility for more advanced therapies [7, 9, 10, 13].

Figure 1. High Altitude Effects of Temperature and UV Radiation. Mount Hunter 
(14,573’ or 4,442m) is the beautiful mountain featured in this image. It is located near 
Denali in Alaska. Mount Whitney (14,494’ or 4416.9m) has been included as a reference 
for the highest peak in the contiguous United States. Additionally, Denali is the highest 
peak in the United States at 20,310’ or 6,190m and Mt. Everest is the highest peak in the 
world at 29,029’ or 8.848m. As one ascends higher in altitude, the temperature drops 
by 2C for every 310m increase in altitude, which makes the peak of Everest about 28.6C 
colder than Mt. Whitney. With respect to ultraviolet radiation, there are three main types 
of UVR including UVA (315-400nm), UVB (280-315nm) and UVC (100-280nm). The ozone 
layer filters out all UVC and approximately 80-90% of UVB. Most UVA penetrates the 
ozone layer to reach the earth’s surface. As one ventures higher in altitude, the total UV 
exposure (UVA and UVB) increases by as much as 30% for every 1000m. Someone on 
the summit of Mt. Everest would receive about 133% more UVR exposure compared to 
someone on the summit of Mt. Whitney. Aside from simply the altitude, the landscape 
can greatly increase the amount of reflected UVR. About 80% of UVR is reflected off 
snow and UV also reflects off certain rocks and sand. Protecting oneself from the varied 
elements at altitude is of utmost importance.
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At a medical center, patients can receive additional 
treatments such as tissue plasminogen activator 
(TPA) or prostaglandins [8, 10, 12]. Several studies 
have demonstrated that giving TPA within 24 hours of 
re-warming greatly decreases the risk of amputation 
[10, 14]. An additional medical therapy includes 
iloprost, which is a prostaglandin E1 analogue. 
Iloprost has been shown to decrease the rate of 
digital amputation in severe cases of frostbite [5, 10, 
13, 15]. However, iloprost is not currently available in 
the United States. Tissue viability can be determined 
rapidly via MRA or bone scintigraphy to help with 
prognosis and possible plans for surgical intervention. 
After the tissue has thawed, additional therapies 
include hydrotherapy to increase circulation, remove 
superficial bacteria, and debride devitalized tissue 
and hyperbaric oxygen [7, 10]. Following recovery 

from frostbite, patients may have 
long-term sequelae including 
decreased sensation, cold 
sensitivity, hypopigmentation, 
hyperhidrosis, and autonomic 
dysfunction [8].

Frostnip
Frostnip is a non-freezing injury 
that is associated with severe 
vasoconstriction. It is commonly 
thought to be a precursor to 
frostbite as it occurs in a similar 
distribution (cheeks, ear, nose). 
Icicles form on the skin’s surface 
giving the appearance of frost. 
However, there are no icicles within 
the skin and thus no long-term 
consequences of frostnip. Patients 
present with numbness and pallor 
on exposed skin that resolves 
quickly following rewarming [10].

Trench Foot
Trench foot (i.e. immersion foot) is 
another non-freezing cold injury. 
Trench foot occurs when the feet 
are exposed to cold (temperatures 
>0°C) and wet environments 
for prolonged periods of time. 
Initially, with stage one, patients 
develop erythema, edema, and 
tenderness. Over the next day or 

two, patients develop stage two, which consists of 
paresthesias and numbness with marked edema 
and occasional bullae. Lastly, patients can progress 
to stage three, which consists of gangrene [3, 4, 7, 
8]. It is recommended that those at risk for or with a 
history of trench foot change their shoes and socks 
frequently in cold, wet conditions. Additionally, one 
may try prophylactic treatment with anti-perspirants 
that include aluminum hydroxide to decrease 
perspiration on the feet [3].

Chilblains
Chilblains (i.e. perniosis) is another non-freezing cold 
injury. It is defined as a superficial skin injury that, 
like trench foot, occurs in cold wet environments 
above freezing [3, 4, 7, 8, 12, 16]. After being in the 

Table 1. Cold Exposures. When traveling at altitude, there is increased exposure to cold 
weather. As such, patients may develop several different cold induced dermatologic 
conditions ranging from frost bite to chilblains to cold urticaria. Most these diseases do not 
have long term consequences; however, frostbite may have a poor prognosis at times even 
requiring amputation.
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cold wet conditions for about 1.5 hours, 
patients susceptible to chilblains develop 
painful or pruritic erythematous papules that 
resolve in several weeks [2-4, 7, 12, 16]. The 
most commonly affected locations include 
tips of toes, fingers, nose, and the ear’s pinna 
[2, 7, 16]. There are two types of chilblains: 
primary and secondary. Primary is idiopathic 
chilblains, whereas secondary chilblains 
occurs as a result of another medical 
condition such as myelocytic leukemia, cold 
agglutinins, cryoglobulinemia, anorexia 
nervosa, or systemic lupus erythematosis 
[16]. A study examined the prevalence of 
chilblains in Ladakh - a high altitude region 
of India. The authors found that about 5.75% 
of dermatology clinic visits during the study 
period were for chilblains and interestingly 
only a single case occurred in a local 
resident, which was secondary to systemic 
lupus erythematosus. This study suggested 
that there may be a protective benefit for 
those living locally at high altitude. The 
pathogenesis is still being elucidated but it is 
thought to arise from an abnormal vascular 
response to cold environments [16]. Aside 
from environmental conditions, other risk 
factors include patients with a low body mass 
index, genetic predisposition, inadequate 
clothing, inadequate shelter, dehydration, 
fatigue, and previous cold weather injuries [2, 
16]. Once a patient develops chilblains, the 
treatment is primarily symptomatic including rest, 
warmth, and topical anti-pruritic agents. Patients 
can try to prevent chilblains by using emollients and 
wearing layers of clothing. Fortunately, there are no 
lasting effects [3, 12, 16].

Cold Panniculitis
Cold panniculitis is the last non-freezing cold weather 
injury. Patients develop tender erythematous areas 
of induration upon exposure to cold [7]. Typically, 
the lesions appear within a few days of cold exposure 
and resolve spontaneously over the next several 
weeks. Cold panniculitis tends to be more common 
in children. As with cold urticaria (see below), the ice 
cube challenge test can help diagnose susceptible 
individuals. Those with a positive test will develop 
an erythematous plaque about 12-18 hours after 

exposure to the ice cube [7].

Raynaud Disease
Raynaud disease is a vasoconstrictive disorder 
primarily found in women. There are two types of 
Raynaud: primary and secondary. Primary Raynaud 
(also known as Raynaud disease) affects young 
women and is not associated with any other medical 
conditions. It is common, affecting 3-5% of the 
population. Secondary Raynaud, on the other hand, 
is known as Raynaud phenomenon and is secondary 
to an underlying disease such as systemic sclerosis 
(most common), systemic lupus erythematosus, 
dermatomyositis, cryoglobulinemia, and other 
diseases [17]. In both cases, cold is a major precipitant 
of an attack.

Figure 2. Clinical Frostbite. Patient’s clinical presentations vary greatly across 
the spectrum from superficial to deep frostbite. A) First degree or superficial 
frostbite is illustrated clinically with a yellow plaque on the patient’s dorsal 
foot (identified with an arrowhead). The other areas of this patient’s foot 
likely represent at least third degree or deep frostbite given the blue-grey 
discoloration. B) Second-degree frostbite consists of clear or milky fluid-filled 
vesicles surrounded by erythema and edema. C) This patient most likely had 
third degree or deep frostbite given the blue-grey skin discoloration. D) Fourth-
degree frostbite represents full-thickness damage that affects the skin as well 
as muscles, tendons, and bone, which is best evaluated after rewarming. Given 
the eschar formation on this patient’s index finger it may present full-thickness 
damage; however, it could also represent third degree frostbite.
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In the setting of a cold environment, patients with 
Raynaud conditions have an uncharacteristically 
strong vasoconstrictive reaction, which greatly 
decreases blood flow to the fingers. As such, patients 
develop skin discoloration that starts white, then 
turns blue (if cyanosis develops) and resolves with a 
red discoloration upon rewarming [3, 17]. These skin 
changes are associated with tingling, swelling, and 
painful throbbing [3]. Prevention is key in avoiding 
physical manifestations of Raynaud conditions, 
particularly by wearing warm clothing such as gloves.

Cold Urticaria
Cold urticaria is a type of physical urticaria that 
results from exposure to cold environments. It is 
thought to be a type of allergic response to cold that 
results in erythematous pruritic hives with or without 

angioedema within 
minutes of exposure 
to cold environments 
(Figure 3), [3, 4, 
8, 18, 19, 20]. The 
most common 
stimuli include 
aquatic activities, 
cold environments, 
ingestion of cold 
foods or liquids, and 
even handling cold 
objects [19]. As with 
chilblains, there are 
both primary and 
secondary types 
of cold urticaria. 
Most patients have 
primary or essential 
cold urticaria (>90%), 
[3, 7, 18, 20]. Other 
secondary (acquired) 
causes include 
cryoglobulinemia, 
cold agglutinins, 
or paroxysmal 
hemoglobinuria [7, 
18-20]. A third, rare, 
type of cold urticaria 
is called delayed 
c o l d - i n d u c e d 
urticaria, which 
occurs 9-18 hours 

after a cold exposure [7, 18]. Finally, there is a rare 
familial cold urticaria where patients develop a non-
urticarial rash, fever, arthralgias, and conjunctivitis 
within a few hours of cold exposure [3, 7, 18-20]. Aside 
from the skin manifestations, patients can also have 
systemic symptoms including fatigue, headache, 
dyspnea, and tachycardia [7, 19, 20]. Rarely, patients 
even experience anaphylaxis [4, 19, 20].

Cold urticaria affects men and women equally 
with most patients presenting in young adulthood 
(second or third decade of life). It can be diagnosed 
by the ice cube challenge test [3, 7, 8, 18-20]. In 
this diagnostic test, the professional applies an ice 
cube to the skin for around 10-20 minutes. The test 
is positive if a wheal appears in that period of time. 

Table 2. Pathogenesis of Frostbite. There are four overlapping phases in the pathogenesis of frostbite. A. 
The pre-freeze phase is where the tissue decreases in temperature causing vasoconstriction and ischemia, 
which manifests as hyperesthesia and paresthesia. This is visualized in the panel A whereby vasoconstriction 
causes ischemia to some adjacent cells. B. During the freeze-thaw cycle, ice crystals form either extracellularly 
with slower freezing or intracellularly with rapid injury. These icicles lead to electrolyte and cellular fluid 
shifts ultimately causing cell membrane lysis and apoptosis. C. Vascular stasis, stage three, consists of blood 
vessel oscillations between constriction and dilatation, which is also known as the hunting reaction. These 
oscillations result in both leaky blood vessels and coagulation. D. The last phase is termed late ischemic, 
which initiates a cellular cascade that increases inflammation by release of thromboxane A2, prostaglandin 
F2-alpha, bradykinins and histamine. These inflammatory mediators play a role in destruction of the 
microcirculation, which similarly leads to cellular death.
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However, approximately 20% of patients with cold 
urticaria have a negative ice cube challenge test. 
Patients with cold urticaria can be prophylactically 
treated with antihistamine medications. More potent 
antihistamines such as cyproheptadine, doxepin, 
ketotifen, or cimetidine tend to have better success 
[4, 7, 8, 18-20]. Additionally, patients with severe cold 
urticaria should have an epinephrine auto-injector in 
the case of, albeit rare, anaphylaxis.

Solar Exposures
Solar radiation is made up of three different 
components: approximately 50% visible light, 40% 
infrared light, and 9% ultraviolet radiation [21]. 
Ultraviolet radiation (UVR) is the damaging culprit 
when discussing solar dermatologic exposures. 
There are three types of UVR light classified by the 
wavelengths that they emit: UVA (320-400nm), UVB 
(280-315nm), and UVC (200-290nm), [2, 21, 22]. The 
most important types of UVR with respect to human 
exposures are UVA and UVB, as UVC is filtered by the 
ozone layer [21]. Most of the UVR that reaches the 
earth’s surface is in the form of UVA, which damages 
the skin through oxidative stress. Although only 

about 5% of UVB reaches the earth’s surface, it is the 
most damaging type of UVR, as DNA is its major target 
(Figure 1), [21]. UVB exposure ultimately causes 
cyclobutane pyrmidine dimers and pyrimidone (6-
4) pyrimidone photoproducts, which leads to errors 
in DNA repair creating the potential for oncogenesis 
[21, 23, 24]. Solar exposures can lead to several 
dermatologic manifestations (Table 4).

Skin Cancer
Skin cancer is the most common form of cancer in 
the United States with approximately 2 million new 
diagnoses each year [6, 25]. There are many great 
reviews on both melanoma and non-melanoma 
skin cancer - for more detailed information see 
Tripp et al. [26], Mulliken et al. [27], and Kallini et al. 
[28]. Sunburns from UVR exposure tend to be the 
precursor to all skin cancers. A study of 283 male 
mountain guides in Germany, Switzerland, and 
Austria found that mountain guides were at greater 
risk of developing both pre-malignant lesions as well 
as skin cancer, demonstrating an association between 
high occupational UVR exposure and increased 
prevalence of both precancerous skin lesions and 
skin cancer. A second study of 62 mountain and ski 
guides in Europe found similar results with 43.5% of 
participants developing NMSC or pre-cursor lesions 
[29]. In all types of skin cancer, the most modifiable 
risk factor is UVR from sun exposure. Certain 
environmental factors can increase the amount of 
UVR including simply being at higher altitudes, as 
well as clear skies, and reflective surfaces including 
snow, sand, and water [30]. Additionally, it has been 
estimated that the daily total of UVR increases by 
~32% (UVB increases by 17-22% and UVA by 11%) 
for every 1000m above sea level during the winter 
[30]. A study of Alpine skiers and snowboarders in 
the western United States in the late 1990s found 
that skin cancer was positively associated with chair-
lift elevation, sun sensitivity, and prior sunburn while 
skiing [30].

Actinic Prurigo
Actinic prurigo is a sunlight-induced pruritic eruption 
that can occur in all races, though it is particularly 
common in Native Americans. Other risk factors 
include living at higher altitudes. It often develops in 
childhood with good resolution, but in some cases, 
it can persist into adulthood. Girls tend to be more 

Figure 3. Cold Urticaria. Cold urticaria is a physical urticaria that 
develops upon exposure to cold environments. Patients develop 
develop an urticarial eruption as demonstrated by the large wheal 
present on this patient’s left cheek. Some patients may develop 
systemic symptoms such as bronchospasm, malaise, or fatigue, 
which may necessitate the use of an epinephrine autoinjector. 
Most patients respond well to anti-histamines prior to cold 
exposures.
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affected than boys. Actinic prurigo is described as 
intensely pruritic, crusted papules that arise in sun-
exposed areas particularly on the face and distal 
limbs. It is thought to possibly be a persistent variant 
of polymorphous light eruption [31]. Photoprotection 
can be helpful in preventing a flare. Treatment is with 
topical corticosteroids, topical tacrolimus, narrow-
band UVB, PUVA and resistant disease should be 
treated with oral thalidomide [31].

Seborrheic Dermatitis
Seborrheic dermatitis is a mild chronic inflammatory 
skin condition that affects areas of the skin with 
large sebum production including the scalp, ears, 
face, central chest, and intertriginous areas [32]. The 
pathogenesis of seborrheic dermatitis is still under 
research. However, increased sebum production, 
in conjunction with the yeast Malassezia furfur 

(Pityrosporum ovale) have both 
been implicated. There are 
two main types of seborrheic 
dermatitis: infantile and adult. 
For the purposes of this review, 
we will focus on the adult type.

Adult seborrheic dermatitis is 
thought to be the most common 
type of eczema affecting 2-5% 
of the population [32, 33]. It 
typically develops around the 
fourth to seventh decade of life 
and there is a higher incidence 
in men. Clinically, seborrheic 
dermatitis is described as 
sharply demarcated pink-yellow 
to red-brown patches with flaky, 
greasy scales in a seborrheic 
distribution[32].

UVR is known to aggravate 
existing seborrheic dermatitis 
[31]. As such, seborrheic 
dermatitis occurred in 8% of 
patients receiving psoralen-
UVA treatment, which was 
thought to be secondary to UV-
induced immunosuppression 
[33]. Additionally, a study in 
the late 1990s, examined the 

prevalence of seborrheic dermatitis in mountain 
guides in Austria, Switzerland, and Germany [33]. 
It was found that 16.3% of mountain guides in the 
study had evidence of dermatologist diagnosed 
seborrheic dermatitis with equivalent incidence in 
all three countries. As with the increased incidence 
of seborrheic dermatitis with PUVA, the increased 
incidence in mountain guides is thought to be related 
to UV-induced immunosuppression given their 
chronic occupational exposure. Other possibilities 
include poor hygiene and the fact that sunscreens 
may have altered their facial lipid compositions.

Severe Weather Exposures

Lightning
Lightning strikes remain the second most common 
cause of deaths related to storms and inclement 

Table 3. Frostbite Classification. There are two classifications schemes to describe the severity 
of the frostbite: the classic four degrees of frostbite classification and the field classification 
system. The four degrees of frostbite classification system is based on acute physical findings 
after warming as well as imaging [2, 7, 11, 13, 14]. The four degrees of frostbite classification 
system does not directly dictate immediate treatment - as treatment is rapid rewarming in all 
patients - or prognosis – as prognosis depends upon tissue demarcation after 3-4 weeks of 
tissue healing. As such, a second classification scheme was developed for simpler stratification 
of patients in the field [7, 10, 11, 14]. With superficial frostbite, patients have no or minimal 
anticipated tissue loss. This is thought to correlate with first or second-degree frostbite. And, 
with deep frostbite, patients have anticipated tissue loss due to their injury, which correlates 
with third and fourth-degree frostbite.
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weather in the United States (after flash flooding), 
[34]. Lightning strikes affect as many as 400 
people annually in the United States resulting 
in approximately 40 deaths [34, 35]. Those most 
commonly affected are males (>80%) between the 
ages of 20-45 [35].

Lightning can be both positively or negatively charged 
as well as have direct or alternating current [35]. A 
single bolt of lightning contains as much as 30,000-
110,000A [36]. However, the energy is only applied 
for a few milliseconds creating little opportunity 

for transfer to the 
body [35]. There 
are several different 
types of lightning 
strikes: direct strike, 
contact injury (when 
lightning strikes an 
adjacent object that is 
touching the patient), 
side splash (when the 
current jumps from a 
nearby object to the 
patient), and ground 
current (when the 
lightning travels 
through the ground 
to strike the patient), 
[35, 36]. Ground 
current is the most 
common mechanism 
of a lightning strike.

Prevention is key 
when it comes to 
lightning exposure. 
Examining weather 
patterns is critical. 
Signs that a storm is 
approaching include 
c u m u l o n i m b u s 
clouds, increasing 
wind, darkening skies, 
and the presence of 
thunder. Signs of an 
imminent lightning 
strike include a blue 
haze around objects 

(known as St. Elmo’s fire), static electricity over skin 
or hair, ozone smell, or a nearby crackling sound [35]. 
In the city, the recommendation is to seek shelter 
indoors. In the wilderness, however, one should 
avoid being in high-risk areas such as ridgelines and 
summits, as well as avoid tall isolated objects (i.e. 
trees), [35]. Additionally, one can attempt to insulate 
oneself from the ground by sitting on a pack (after 
removing any metal), a dry coiled rope, or a rolled 
foam sleeping pad [35]. Groups should spread out to 
avoid mass casualties [37].

Table 4. Solar Exposures. At altitude, there is increased exposure to ultraviolet radiation putting outdoor 
enthusiasts at risk for multiple solar exposures. These range from an increased incidence of skin cancer 
(as identified in studies of mountaineers) to polymorphous light eruption to solar urticaria. As with cold 
exposures, most these diseases do not have long term consequences; however, skin cancer can be a very 
serious and potentially devastating diagnosis.
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In patients struck by lightning, the amperage 
the patient receives determines the severity of 
their injuries. A low amperage injury may lead 
to paresthesias whereas a high amperage injury 
can cause ventricular fibrillation and respiratory 
or cardiac arrest. After a lightning strike, an initial 
evaluation of the patient’s cardiac and respiratory 
status is paramount, followed by initiation of 
cardiopulmonary resuscitation while awaiting 
emergency medical services. A pathognomonic 
skin finding found in lightning strike victims is the 
Lichtenberg figure. The Lichtenberg figure is a unique 
red colored fern-like pattern that is also known as 
arborescent burn of lightning, feathering, and ferning 
[35, 37, 38]. This ferning pattern does not follow any 
vascular or neurologic pattern [37]. The Lichtenberg 
figure is thought to be a physical manifestation of the 
lightning strike and not a true burn given that there 
are no changes to any tissue histologically. It typically 
appears within an hour of the lightning strike and 
resolves within 24-48 hours [35, 36, 38].

After a lightning strike, patients may also experience 
burns including linear burns, punctate burns, and 
full-thickness burns [36, 37]. Linear burns form as 
a patient’s sweat is vaporized during the electrical 
current causing a partial-thickness burn (also known 
as a flashover). Punctate burns occur at the presumed 
site of exit of the lightning strike causing a circular 
burn. Larger full thickness burns may occur when 
a patient is in contact with an object that has been 
struck by lightning or by clothing melting secondary 
to the lightning strike [35]. Patients with burns 
should receive medical attention and be treated with 
routine burn care.

Prolonged Exposure Dermatosis
Prolonged exposure dermatosis (previously 
referred to as sun bumps) is a recently described 
phenomenon by Totten et al. in 2015 [39]. They 
performed an observational study of 74 participants 
in a ski touring class in Wyoming and found that 
26% of participants had similar lesions, described as 
edematous pale papules and plaques with erosions 
and crusts on underlying erythema. The most 
commonly affected area in the study was the face 
(90% of affected persons, with the cheek and nose 
being the most common sites). The lesions occurred 
after approximately 8.7 days in the wilderness and 

resolved 10.6 days later. There was a similar incidence 
between men and women. The affected individuals 
did not have a history of polymorphous light eruption. 
Interestingly, Totten et al. did not find a correlation 
with sun exposure or lack of sun protection [39].

Conclusion
Spending time in nature, particularly in the 
mountains, is a wonderful and therapeutic 
adventure. There are many possible exposures that 
can result in dermatologic manifestations. If one 
knows the emergent warning signs and practices 
good prevention, exploring the great outdoors can 
be thrilling and safe.
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