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As more individuals choose to maintain their fit-
ness level year-round, they inevitably encounter 
skin problems. During these athletic pursuits, the 
skin must endure ongoing insult, serving as the 
interface between the athlete and environmental 
factors unique to the sport and season. Therefore, 
primary care physicians and dermatologists must 
understand how athletic activity and weather 
contribute to the development of dermatoses. By 
appropriately recognizing winter sport derma-
toses, the practitioner can best provide tailored 
effective treatment that enables the patient to 
quickly return to the winter sport. 
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Proper diagnosis and treatment of winter sport 
dermatoses requires an awareness of both the 
activity and the effect of cold exposure on the 

skin. Cold injuries include freezing and nonfreez-
ing injuries. We first discuss cold injuries that may 
develop in any winter athlete because of exposure 
to the environment and then describe the specific 
dermatologic conditions resulting from participation 
in various winter sports.

Cutaneous effeCts of Cold exposure 
Cold Injuries: freezing
Frostnip—Frostnip is the most common skin injury 
caused by cold weather.1-4 The term frostnip denotes 
a hypothermic injury that involves only the superfi-
cial skin. The most commonly affected areas include 
the face, nose, cheeks, chin, and ears. Affected 
areas feel numb and have a blue to purple hue. 
A throbbing or burning sensation may persist  
for weeks. 

Penile frostnip was reported in a winter jogger 
after running in below-freezing, windy weather 
while wearing polyester trousers and cotton under-
wear with an anterior opening.5 To prevent frost-
nip, athletes should dress in multiple layers and 
wear insulated clothing that withstands the outside 
temperature.1,2 By adopting a layering effect when 
dressing, air is effectively trapped and serves as 
insulation.6,7 Synthetic clothes wick away moisture 
compared to natural fibers that become damp with 
perspiration. Wet clothing reduces its insulation 
value to 10% of its effectiveness when dry.4,8 Ski 
masks provide protection for the face, though they 
may be cumbersome.6 Petrolatum-based emollients 
keep the skin at a higher temperature compared 
to untreated skin.9,10 Natural sebum enhances this 
effect; therefore, delaying washing and shaving until 
after participation in outdoor activities are complete 
preserves this effect.6 

Frostbite—Frostbite refers to the freezing of tissue 
caused by severe cold exposure that damages skin, 
subcutaneous tissue, muscle, and even bone. Ath-
letes experience a higher risk for developing frost-
bite resulting from cold exposure at high altitudes. 
The combined effects of decreased oxygen tension 
and increased oxygen demand secondary to exercise 
worsen the cutaneous anoxia caused by compensa-
tory peripheral vasoconstriction.11,12 In addition, the 
evaporation of sweat increases cutaneous heat loss 
and hastens hypothermic injury.13 Lastly, athletes 
engaged in high-velocity sports such as downhill 
skiing, snowmobiling, snowboarding, or luge have 
amplified rates of heat loss. The skin loses more 
heat at 108C in 20-mph wind than at 2108C in  
still air.14,15   

With sustained heat loss, blood flow to the skin 
diminishes, thermal heat loss ensues, and the early 
symptoms of pain and burning progress to numbness. 
Frostbite initially causes sudden blanching of a nose 
or ear with subsequent anesthesia.16 Rapid rewarm-
ing in a circulating warm water bath of 388C to 448C 
treats frostbite, but one must only implement treat-
ment after the possibility of further freezing has been 
eliminated because subsequent refreezing causes a 
greater degree of tissue necrosis.6 
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Cold sensitivity disorders: nonfreezing
Perniosis (Chilblain)—Perniosis (chilblain) most com-
monly involves the hands and feet and occurs after 
prolonged exposure to a cold wet environment. 
Indurated, edematous, pruritic, red to violaceous 
plaques develop within several hours following cold 
exposure.17,18 Perniosis can occur at other sites and 
location varies according to activity. Cutaneous 
vasoconstriction with subsequent hypoxemia causes 
perniosis. The relatively thicker layer of subcutane-
ous fat found on most women predisposes them to 
developing perniosis.19

A type of nodular pernio called shoe boot pernio 
occurs after wearing waterproof boots with wet inner 
linings.20 Four cases of perniosis have been reported 
in men who waded through extremely cold moun-
tain rivers.21 Within 2 days, the men developed 
tender bruising on their thighs. A biopsy specimen 
showed edema of the papillary dermis with promi-
nent perivascular and perifollicular lymphocytic 
infiltration and fat necrosis with foamy macrophages 
in the upper subcutaneous tissue consistent with 
deep perniosis and panniculitis. The lesions resolved 
within a week with rest and conservative manage-
ment.21 Wearing insulated, water-resistant clothing 
prevents perniosis in these athletes. 

Raynaud Phenomenon—Transient benign vaso-
spasm of the fingers occurs commonly, especially in 
young women. Raynaud phenomenon (RP) describes 
a dull pain with sudden blanching of the fingers 
linked to cold exposure and not associated with 
an underlying connective tissue disease. Patients 
with RP have more severe symptoms and more fre-
quent episodes during the winter.22 The etiology of 
the seasonal variation of RP cannot be explained 
simply by an increased vasoconstrictive response. 
This seasonal influence on finger skin temperature 
and microvascular blood flow that persists during 
the winter occurs irrespective of temperature.23 
During exposure to cold, athletes may feel a dull 
pain and typically only part of the hands sud-
denly becomes unevenly ivory white then blue and 
slightly swollen. Warming the hands fully relieves  
the athlete.

Athletes can prevent RP by wearing layers of 
thin, acrylic, moisture-wicking gloves with an outer 
waterproof layer; many commercially available vari-
eties exist. Athletes with RP also must avoid uncov-
ered contact with metal objects such as ski poles, 
which can quickly trigger an attack. For recalcitrant 
cases, extended-release nifedipine 30 mg at bedtime 
reduces the number of attacks.24 Fish oil supplemen-
tation provides some added benefit.25

Cold-Dependent Exercise-Induced Anaphylaxis—
Exercise-induced anaphylaxis (EIA) exhibits 

warmth, pruritus, erythema, urticaria, angioedema, 
respiratory distress, gastrointestinal symptoms (nau-
sea, diarrhea, colic), and vascular collapse occurring 
in varying frequencies.26-28 The symptoms of EIA 
usually occur within 5 minutes of exercise.29,30

Two possible mechanisms have been proposed 
for EIA. The first mechanism involves the acti-
vation of the complement pathway; the second 
theory implicates mast cell degranulation medi-
ated via IgE, lactate, or creatine kinase resulting in 
the widespread release of histamine.30-33 The resul-
tant histaminemia causes the symptoms occurring  
with EIA.34

Exercise-induced anaphylaxis, a misnomer, rarely 
results in respiratory or vascular collapse.35-38 Many 
factors, such as food ingestion (most common), 
medications (nonsteroidal anti-inflammatory drugs 
or aspirin), the menstrual cycle, and cold exposure, 
can exacerbate EIA.39

There is one reported case of cold-dependent 
EIA in a runner.40 A 16-year-old adolescent boy had 
a 4-year history of recurrent urticaria and dyspnea 
after winter physical exercise such as jogging, playing 
handball, or riding a bicycle. Ingesting food, includ-
ing wheat, did not cause the episode. A provocation 
test with 15 minutes of exercise and 2 minutes of 
cold stimulation immediately before or immediately 
after the exercise, however, did elicit localized wheals. 
The authors emphasized that although a variant of 
EIA, cold-dependent EIA is a distinct entity not to 
be confused with cold urticaria, food-dependent EIA, 
cholinergic urticaria, or cold-induced cholinergic 
urticaria.40 Cold exposure may serve as an additional 
factor in all forms of EIA. A report of cold-dependant, 
food-dependent EIA exists.41 In addition, in a study of 
199 participants with EIA, cold was a factor for EIA 
in 23% of participants.42 Indeed, another study of  
279 participants with EIA demonstrated that avoidance 
of exercise in extremely cold or hot weather reduced the 
incidence of attacks in 44% of participants.31

The immediate treatment of all forms of EIA 
(cold-dependent, food-dependent, and others) 
focuses on maintaining airway patency and provid-
ing vascular support as needed. A long-acting, nonse-
dating antihistamine taken 1 hour before exercising 
helps prevent EIA.34,35,43 If antihistamine therapy 
alone fails, prednisone 40 mg 12 hours prior to exer-
cise may prove helpful.44 Cromolyn sodium prevents 
the respiratory symptoms while ketoprofen relieves 
the dermatologic symptoms of EIA.38,41 Exercise- 
induced anaphylaxis does not necessarily occur each 
time the athlete exercises; however, athletes with 
the disorder should carry injectable epinephrine 
(0.3–0.5 mL of 1:1000 solution) and exercise with a 
partner familiar with their condition.30,39 
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Cold Urticaria—Cold urticaria represents 1% to 
3% of all forms of urticaria and develops in winter 
athletes.2,37 Small to large urticarial plaques occur 
after exposure to cold weather or a cold object. 
Symptoms may occur in a generalized fashion or just 
at the site of cold contact and flare after rewarm-
ing.37 To confirm the diagnosis, an ice cube is 
applied to the skin of the back or the ventral aspect 
of the forearm for 3 to 5 minutes. On rewarming, 
an urticarial plaque in the same shape and location 
as the ice cube will appear.37,45 If results of the ice 
cube test are negative but cold urticaria is suspected, 
application of varying temperatures of cold water 
may induce a response.2

Cold urticaria most often has no cause but may 
relate to cold-dependent immunoglobulins asso-
ciated with diseases such as cryofibrinogenemia, 
cryoglobulinemia, paroxysmal nocturnal hemoglo-
binuria, or connective tissue diseases. Treatment of 
the underlying diseases may ameliorate the symptoms 
of secondary cold urticaria.37 In the idiopathic form, 
antihistamines such as oral cyproheptadine hydro-
chloride (4 mg given 3 times daily or the minimal 
effective dose) provide some benefit.46 Some authors 
have noted success with cold desensitization.47,48

dermatoses unIque to speCIfIC  
WInter sports
skiing and snowboarding
UV Radiation Exposure—For a variety of reasons, 
including increased altitude, reflectance, athlete’s 
attitude toward sun protection, and increased sweat-
ing, outdoor athletes experience high levels of UV 
radiation. Athletes at particular risk include alpine 
sports enthusiasts, such as hikers, snow skiers, and 
snowboarders.7 An altitude-related increase in UV 
radiation exists, especially for shortwave radiation.49,50 
One study conducted at the Mount Hutt ski field in 
New Zealand demonstrated that the maximum UV 
radiation intensity was 20% to 30% greater than the 
UV radiation intensity experienced on the same day 
at the seaside town of Christchurch, which is 90 km 
east and 2 km below Mount Hutt.51 Both sites share 
the same latitude. The authors provided multiple rea-
sons explaining the higher level of UV radiation on 
Mount Hutt. First, at a higher altitude, less air exists 
to scatter the radiation. Second, fresh snow enhances 
the reflection of UV radiation. Finally, the depleted 
layer of tropospheric ozone permits the transmission 
of higher levels of UV radiation.51 

Snow-covered surfaces may reflect up to 100% of 
the UV radiation they receive. This scattered UV 
radiation increases the total UV radiation by 2% 
to 3% with each 100-m rise in altitude.52,53 Further-
more, reflected light often strikes unprotected areas 

of the skin (for example, under the chin and on the 
lower lip).54 Thus, skiers with an average skin type, 
at noon, and at 11,000 ft may sustain a minimal ery-
thema dose (MED) of only 6 minutes.52 Specifically, 
a study reported that skiers with Fitzpatrick skin 
type II received total UVB exposure ranging from  
12 to 185 mJ/cm2 (0.5–7.6 times the MED).55 

Unfortunately, only 57% (89/156) of skiers and 
snowboarders use sun protection.56 Outdoor win-
ter athletes should wear sweatproof, broadband- 
blocking sunscreen with a sun protection factor of 
at least 30.57,58 Athletes must reapply sunscreen 
frequently, not only because sunscreen becomes less 
effective after periods of intense sweating or rubbing 
but because sweating reduces the MED.59,60

Recurrent Herpes Labialis—The lips of outdoor 
athletes receive a great deal of UV radiation61 
that can reactivate herpes labialis.62-64 The use 
of photoprotective sunscreens can prevent this 
reactivation.65 One study showed that sunscreen 
significantly reduced recurrence of herpes labi-
alis (1/19, 5%) at 6 days compared with placebo  
(11/19, 58%)(P,.01).66

Prophylactic treatment with acyclovir also 
decreased the incidence of herpes labialis in par-
ticipants exposed to sun. Of 75 skiers treated with 
acyclovir 400 mg twice daily first starting 12 hours 
prior to sun exposure, only 5 (7%) developed lesions 
within a week compared to 19 (26%) of 72 individu-
als in the placebo group (P,.001).67 A small study 
showed that valacyclovir prevents recurrent herpes 
labialis and requires a daily dose.68

Mogul Skier’s Palm—The repeated planting of 
ski poles by skiers, especially mogul skiers, results 
in ecchymosis of the hypothenar termed mogul 
skier’s palm.69,70 For reasons that remain unclear, 
this innocuous blemish occurs almost exclusively 
in young adults and adolescents.71 Mogul skiers 
must plant their poles forcefully and drive their 
hands down quickly as they maneuver snow mounds 
(moguls) in the ski path. This action causes a 
repeated lateral shearing force on the epidermis, 
sliding it over the rete pegs of the papillary dermis 
and causing intraepidermal, and ultimately, intra-
corneal hemorrhage.

The ecchymosis has a purpuric to golden hue 
because of the presence of hemosiderin from prior 
hemorrhages. This benign ecchymosis shares an 
appearance similar to acral lentiginous malignant 
melanoma. However, because the lesions usually 
appear as bilateral punctate petechiae, a biopsy 
need not be performed. Clinicians can confirm the 
diagnosis by removing a few puncta with a scalpel, 
mixing the tissue with a small amount of water, 
and confirming the presence of blood through an 
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occult blood test. The palms usually clear in 2 to 
3 weeks after ski season ends.69 The lesion also can  
be pared. 

Skier’s Toenail—Pressure in the toe box of a ski 
boot or skate can cause bleeding under the toenail. 
These subungual hematomas result from repetitive 
trauma caused by quick starts and stops and also 
occur in other sports such as running and tennis.72-77 
In skiers, an improperly fitted ski boot that allows the 
distal toe to repeatedly strike the front of the toe box 
causes a blackened toenail. Subungual hyperkerato-
sis, onycholysis, nail thickening, and secondary fun-
gal infection also occur with continual injury.43,78,79 
The differential diagnosis of a persistently blackened 
toenail also should include onychomycosis and sub-
ungual malignant melanoma.72,74,76 

Potassium hydroxide testing, culture, or periodic 
acid-Schiff staining of subungual debris can differ-
entiate onychomycosis from skier’s toenail.72,74,76,77 
Clinicians should be suspicious of melanoma if 
discoloration of the nail appears on the periungual 
region (Hutchinson sign), if pigment extends to 
the lateral edge, or if different hues exist within the 
pigmented area.72,74,77,79 Suspicion for melanoma or a 
fractured toe warrants performing a biopsy or radiog-
raphy, respectively.72,74,76,79

If a patient presents with an acute subungual 
hematoma, physicians can provide relief and pre-
vent the spread of hemorrhage and nail loss by 
evacuating the accumulated blood. Several methods 
providing ungual fenestration exist including simple 
incision, punch biopsy, hot wire puncture, and 
thermal cautery.8,75 Rest and warm water soaks help 
to relieve chronic lesions.2,7,44,75 With time, usually 
after several months, resolution of skier’s toenail 
occurs. To preemptively mitigate concern, clinicians 
should warn athletes that the toenail may stay black 
for several months.72,74,77,80 

To prevent skier’s toenail, a skier must wear prop-
erly fitted ski boots. The anterior toe box should 
only allow minor forward slippage.2,7,81 In addition, 
short toenails cut straight across and close to the 
skin prevent the condition.2,7,72,76,77,82 If over-the-
counter methods prove ineffective, patients should 
consult a podiatrist.74

tobogganing
Tobogganer’s Thighs—The extended duration of cold 
and wet exposure puts tobogganers and sledders at risk 
for cutaneous and physical injury.83 A 16-year-old obese 
adolescent boy developed erythrocyanosis and chilblain 
on the inner aspects of his thighs after he spent all day 
wearing very tight denim jeans in his toboggan.84

The lesions appeared as pruritic, erythema-
tous, dusky nodules that ultimately ulcerated. In  

combination, the compressive clothing, cold expo-
sure, and thick layer of subcutaneous fat on the 
thighs caused vasoconstriction that purportedly 
produced tobogganer’s thighs. Tobogganer’s thighs 
resolve with time, cessation of tobogganing, and 
rest indoors. Critical preventative measures include 
wearing insulated loose-fitting pants, losing weight, 
and shortening the duration of time spent outside.

snowmobiling
Bullous Frostbite (Polaris Vulgaris)—Snowmobilers 
experience a high risk for frostbite, not only because 
of the frigid conditions in which they ride but because 
of the wind velocity they sustain in their snowmobiles. 
Commonly called polaris vulgaris after the snowmobile 
manufacturer Polaris, one reported case of the severe 
form exists.85 A Minnesota snowmobiler developed 
bullous frostbite on his unprotected neck as he attained 
speeds of 40 mph (wind chill factor, 273.48C). The 
combination of high wind velocity and extreme cold 
exposure led to 2 large blisters with clear yellow exu-
date. The snowmobiler was effectively treated with sil-
ver sulfadiazine cream 1% along with a semipermeable 
dressing.85 To protect the underside of the neck, syn-
thetic or absorbent terrycloth can be wrapped around 
the neck along with a muffler. Snowmobilers also must 
wear an insulated helmet, mask, and insulated gloves 
to protect other vulnerable areas.86

Vibration-Induced White Finger—Sympathetic 
stimuli trigger the initial attack of vibration-induced 
white finger (VWF), and for snowmobilers, the 
stimulus is cold.87 Vibration-induced white finger 
manifests in various stages. In the earliest stage, the 
patient may report numbness or tingling of the fin-
gers hours after riding the snowmobile. This numb-
ness or tingling may precede finger blanching when 
exposed to cold. Rewarming the hands causes pain 
and hyperemia. Snowmobilers usually have asym-
metric symptoms, unlike primary RP. With continued 
exposure, the extent, duration, and frequency of 
blanching increases as more fingers are affected by 
the condition.88 Symptoms of VWF may be reduced 
by avoiding exposure to cold and vibration and by 
implementing measures that increase peripheral cir-
culation such as smoking cessation. For severe cases, 
calcium channel blocker therapy improves VWF.

To prevent VWF, snowmobilers should wear 2 layers 
of waterproof gloves: one insulated waterproof layer and 
one antivibration layer. In most cases, the condition 
resolves if the snowmobiler limits cold exposure.87

Ice Hockey and Ice skating
Contact Dermatitis—Winter athletes develop many 
types of allergic skin reactions including both irritant 
and allergic contact dermatitis.32 Fiberglass in hockey 
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sticks caused an epidemic of irritant contact dermati-
tis in National Hockey League ice hockey players.75,79 
Dyes in hockey gloves also have caused allergic con-
tact dermatitis.89 The location of the rash and the 
history provide the most important diagnostic clues. 

Skate Bite—Skate bites represent a form of ath-
lete’s nodules found on the ankles of hockey play-
ers and ice skaters who wear tight-fitting skates.2,90 
Indeed, all winter athletes who wear tight-fitting 
boots or shoes are prone to develop athlete’s nod-
ules.2,7,91 These flesh-colored asymptomatic nodules 
occur at sites of recurrent friction and trauma. The 
location of the lesion and history of athletic activ-
ity support the diagnosis. The differential diagnosis 
depends on the location and includes the following: 
gout, ganglion cyst, epidermoid cyst, hypertrophic 
scar, granuloma annulare, callus, and elastoma.91 A 
punch biopsy confirms the diagnosis.81 Histology 
reveals an increase in collagen bundles in the reticu-
lar dermis resembling a collagenoma. Treatment 
of these lesions includes either surgical removal or 
intralesional steroids.91 To prevent athlete’s nodules, 
use of protective padding at the sites of trauma 
should be encouraged.90

ConClusIon
As more individuals seek improved health through 
participation in athletic activity, associated skin find-
ings also increase. Knowledge of the actions and 
equipment used in winter sports and their effects on 
the skin facilitates the identification of the athlete’s 
dermatoses. Furthermore, by appropriately recogniz-
ing winter skin ailments, physicians can effectively 
treat them in a manner that reduces recovery time 
and allows the patient to rapidly return to the winter 
sport. Finally, while some of the skin reactions associ-
ated with winter sports occur as interesting oddities, 
others require urgent treatment. Therefore, practi-
tioners should have a keen awareness of all winter  
sport dermatoses.
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