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ABSTRACT

Background: Extreme sub-zero temperature in winters (15 °C to —25 °C), high velocity winds
and wind-chill factor pose risk to those who resides at the high altitude environment to
develop cold related injuries like chilblains and frostbite. The aim of this study was to study
the patterns of chilblains in high altitude region like Ladakh.
Methods: The study was conducted at Dermatology outpatient department of Military
Hospital, Leh from 1 Sep 2009 to 31 May 2010. Patients, satisfying clinical criteria for the
diagnosis of chilblains were included into the study. Detailed history and thorough clinical
examination was conducted. Complete blood count and Urine routine examination was
carried out in every patient. Anti Nuclear Factor tests were carried out in only those who
had history suggestive of connective tissue disease.
Results: Total 108 (5.75%) were diagnosed to have chilblains. Only a single case of chilblain
was found in a local resident (p < 0.005). Family history of chilblains was present in 10
(9.2%) patients, there was recurrence in 12 (11.1%) and 21 patients (19.4%) were smokers.
Most (63.8%) of the patients, had BMI between 20 and 22 kg/m? (mean = 20.03 kg/m? 95%
CI = 19.68—20.38 and SD 1.82). 42.1% of cases of chilblains also had hyperhidrosis (p < 0.05).
Conclusion: In a HA area like Ladakh, the non-natives suffer maximum from chilblains. This
could be explained by the protective genetic adaptability of natives to extreme cold envi-
ronment and their protective life style against cold. Low body mass index (BMI) and hy-
perhidrosis are important associations for development of chilblains.

© 2013, Armed Forces Medical Services (AFMS). All rights reserved.

Introduction Himalayas. Leh, the Divisional headquarter of Ladakh, is sit-
uated at an altitude of 3650 m (12,000 feet) and is classified as a
Ladakh—“Land of high mountain passes”—is situated in the high altitude area. Extreme sub-zero temperature in winters

northwestern part of India, on the slopes of the Great (17 °C to —30 °C), high velocity winds and a high wind-chill
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factor poses risk to humans who reside at this high altitude
environment to develop cold related injuries like chilblains
and frostbite.” Chilblains or perniosis are localized inflam-
matory lesions caused by continued exposure to cold above
the freezing point. Clinically, it is characterized by erythem-
atous, oedematous macules, papules and plaques. Vesicles
and ulceration may occur in severe cases. Chilblains often
affect distal extremities but ears, nose, face, and thighs may
also be involved. Pathophysiology of chilblains is largely un-
known; however, it represents an abnormal vascular response
to cold.?

Risk factors include inadequate clothing, inadequately
warm living conditions, dehydration, fatigue and previous
cold weather injuries.® Chilblains may be idiopathic or sec-
ondary to an underlying disease, like, chronic myelocytic
leukaemia, cold agglutinins, cryoglobulinemia, cryofi-
brinogenemia, macroglobulinemia, dysproteinemia, anorexia
nervosa and systemic lupus erythematosus.* ’ The apparent
cause of chilblains in all cases is exposure to cold. Although,
chilblains is benign, self limiting condition, in certain cases,
laboratory investigations like complete blood count, erythro-
cyte sedimentation rate, autoimmune profile, cryoglobulins,
cryofibrinogens, cold agglutinins and serum protein electro-
phoresis may be carried out to rule out any associated sys-
temic conditions.® Treatment is usually symptomatic with
avoidance of further exposure to cold. Many treatment mo-
dalities have been tried with variable results. These include
re-warming of the affected parts of the body, ultraviolet rays,’
vasodilator calcium channel blockers like nifedipine®®™*
topical minoxidil,” prazosin,'” topical anti-pruritics and
iontophoresis™® etc. Military hospital at Leh has the unique
distinction of being the only Dermatology centre in entire
Ladakh region, looking after the soldiers deployed there as
well as the native civilian population. So far, no large scale
studies have been carried out in this region regarding the
prevalence and pattern of chilblains. The aim of this study
was to determine the frequency and patterns of chilblains
amongst patients who were reporting to Dermatology outpa-
tient department of Military Hospital, Leh.

Material and methods

This was an observational study, carried out at Military Hos-
pital, Leh from 1 Sep 2009 to 31 May 2010. Diagnosis of chil-
blains was based on history of itching, numbness, pain of
affected body parts and clinical examination. All the patients
reporting with erythematous macules, papules or plaques or
oedema associated with or without vesicles and ulceration
involving digits or other peripheral parts of the body, along
with the history of either itching, pain or numbness of
involved areas, during above mentioned period were included
into the study. All types of frostbite cases were excluded from
the study. Detailed history, dermatological as well as systemic
examination was carried out. History was recorded in a pre-
designed proforma which included details of age, sex, occu-
pation, permanent residence (Local Ladakhi/North Indian/
South Indian/Nepali), time since arrival in the high altitude
area, duration of present episode of chilblains, family history
of chilblains, Raynaud’s phenomenon, history suggestive of

connective tissue disease like oral ulcers, joint pain photo-
sensitivity etc. and whether smoker or non-smoker. Patients
who had arrived for the first time in the high altitude area
were labelled as ‘fresh inductees’. History for any associated
dermatological or systemic illness in the past or present was
also obtained. In addition, dermatological as well as systemic
examinations were carried out in detail to find out any asso-
ciated disease. Complete blood count and Urine routine ex-
amination was carried out in every patient. Anti Nuclear
Factor tests were carried out in only those patients who had
history suggestive of connective tissue disease. Those patients
requiring admission, the average stay of hospitalization was
recorded. All patients were followed up for one month for any
recurrence. Statistical package Epi Info 2002° was used to
conduct the statistical analysis. Results were deemed signifi-
cant if the p value was <0.05.

Results

A total of 1876 patients were registered in Dermatology
outpatient department of Military Hospital, Leh during the
period from 1 Sep 2009 to 31 May 2010. Of these, 883 (47%) were
serving soldiers, 787 (41.9%) were local Ladakhi and 206 (10.9%)
were non local civilian. Out of these 1876 patients, 108 (5.75%)
were diagnosed to have chilblains. Eighty three (76.8%) of these
patients had developed the disease during the months of Dec,
Jan and Feb. Of the 108 chilblains patients, 97 (89.8%) were
males and 11 (10.1%) were females. The age at presentation
ranged from 12 to 46 years with a mean of 29.73 years (95% CI of
mean 28.24—31.22 and SD 7.8). Age at onset in majority of the
patients (53.7%) was between 21 and 30 years. Demographic
profile of the patients is depicted in Table 1. Twenty one (19.4%)

Table 1 — Demographic profile of cases of chilblains,
(n = 108).

Parameters Number (%)

Age at onset (in years)

1-10 Nil

11-20 3 (2.77%)
21-30 58 (53.7%)
31-40 35 (32.4%)
41-50 12 (11.11%)
>50 Nil

Gender

Males 97 (89.81%)

Females 11 (10.18%)

Occupation

Outdoor workers 96 (88.88%)
Soldiers 73 (67.59%)
Labourers 18 (16.66%)
Traders 5 (4.6%)

Indoor workers 12 (11.11%)
House-wives 7 (6.48%)
Office workers 5 (4.62%)

Residence

North Indian 67 (62.03%)

South Indian 35 (32.4%)
Nepali 5 (4.62%)
Locals 1(0.92%)
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Table 2 — Summary of history of cases of chilblains.

Number (%)

Past h/o chilblains

Yes 12 (11.11%)
No 96 (88.88%)
Family history of chilblains

Yes 10 (9.25%)
No 98 (90.74%)
Smoking

Yes 21 (19.44%)
No 87 (80.55%)
Fresh inductee

Yes 28 (25.92%)
No 80 (74.07%)
Raynaud’s phenomenon present

Yes 2 (1.85%)
No 106 (98.14%)
Past h/o

Medical® 3(2.77%)
Surgical® 1 (0.92%)
Onset in days

1-7 35 (32.40%)
814 64 (59.25%)
15-21 8 (7.40%)
>21 1 (0.92%)
Chief complaints

Pain 12 (11.11%)
Itching 18 (16.66%)
Both 68 (62.96%)

& Primary hypertension — 2, pulmonary tuberculosis — 1.
> Appendicitis operated — 1.

patients were smokers, while past history of chilblains was
present in 12 (11.1%) and family history of chilblains was pre-
sent in 10 (9.25%) patients (p > 0.05%). Details of history are
described in Table 2. Sixty nine (63.8%) of the patients, had BMI
ranging between 20 and 22 kg/m? with arithmetic mean of
20.03 kg/m? (95% CI for mean 19.68—20.38 and SD 1.82). This
result was found to be statistically significant i.e. p < 0.05. So,
the chances of having chilblains in persons with low BMI are
much high. Twenty three patients (21.3%) had associated
dermatological conditions, of which hyperhidrosis was com-
monest and present in 9 (8.3%) patients. A total of 21 patients
were diagnosed to be suffering from hyperhidrosis during the
study period and out of these 9 also had chilblains as
mentioned above. Thus, 42.1% of cases of hyperhidrosis had
developed chilblains with p value < 0.05 signifying the fact that
people with hyperhidrosis were more prone to develop chil-
blains. In our study, the average number of days to become
asymptomatic from chilblains was 14.5. Total 9 (8.3%) cases
required admission. Out of 9 cases, one was considered unfit
for the high altitude area because of the disease severity and
history of recurrence. Three had associated systemic diseases
which were not found to be statistically significant. Summary
of examination findings are depicted in Table 3.

Discussion

Ambient temperature of the Ladakh region during winters
varies between maximum 15 °C and minimum -25 °C.

Table 3 — Summary of examination findings of cases of
chilblains.

Parameters Number (%)
BMI (kg/m?)

<17 Nil

17-19 36 (33.33%)
20-22 69 (63.88%)
23-25 3 (2.77%)
>25 Nil

Dermatological examination
Erythema and oedema
Erythema, oedema and pigmentation

58 (53.70%)
38 (35.18%)

Erythema, oedema with vesicles 5 (4.62%)
Erythema, oedema with ulcers 7 (6.48%)
Involvement

Hand 23 (21.29%)
Feet 45 (41.66%)
Both 32 (29.62%)
Dermatological diseases

Yes® 23 (21.29%)
No 85 (78.70%)
Systemic diseases

Yes" 3 (2.77%)
No 105 (97.22%)

& Hyperhidrosis — 9, tinea pedis — 2, acne vulgaris — 3, polymorphic
light eruption — 3, melasma — 4, alopecia aerata — 2, psoriasis — 1.
> Hypertension — 2, diabetes mellitus — 1.

However, development of chilblains can occur even at above
freezing temperatures. The exact incidence of the disease in
India is not known and the frequency of chilblains varies with
weather conditions. In England, the annual incidence is said
to be upto 10%'* and in France it is 2—6%."> However, in our
study frequency of chilblains between months of Sep and May
was 5.7% which is very high. There was only a single case of
chilblain in the native population which, on detailed evalua-
tion was found to be a case of systemic lupus erythematous.
The almost, negligible rate of chilblains in the native popula-
tion (1 out of 787 OPD cases) is statistically very significant
(p < 0.005). Although, large population based case control
studies are required to confirm that native Ladakhi has less
propensity to develop chilblains, nevertheless, it can be
explained by their genetic make-up and ingrained protective
life style against extreme of cold.

The comparative frequency of chilblains in North Indian,
Nepali and South Indian populations could not be commented
upon because of frequent change of denominators in those
groups. The hospital admission rate of soldiers of Indian army
due to chilblains is 0.08 per thousand troops.'® In our study
hospital admission was required in 9 cases (8.3%) of chilblains.
This cannot be compared with above data due to variability of
the denominator.

Chilblains can occur at any age and are said to be more
common in females.®> But in our study males were seen
more often than females since composition of the study
population had predominance of males, with very few fam-
ilies. Out of 97 male patients, 73 (75.2%) were serving soldiers
and only 24 (24.7%) males were from all other categories.
Chilblains have been found to be uncommon in children in a
few studies,® but others found that the disease is common in
children.” In our study, only three were children, i.e. upto 14
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years of age. Leh, being a non-family station for soldiers and
almost negligible case of chilblains in the native Ladakhi
woman, this finding cannot be stressed upon.

Maximum number of patients belonged to the age group of
21-30 years. This can be explained by the large number of
young soldiers as well as labourers working in this area. The
disease was more common in outdoor workers with the
apparent reason of being more exposed to cold. Study by Raza
N et al has also reported similar observation."’

Smoking poses a definite risk to develop cold related in-
juries.® A large number i.e. 21 (19.4%), subjects were smokers.
However, the correlation of smoking with chilblains was not
found to be statistically significant with p value > 0.05%.
Probably this could be explained by the lack of large popula-
tion size and control. Low BMI is a known risk factor for
development of chilblains.?

One third of patients 36 (33.33%) had BMI ranging from 17
to 19. The study done by Prakash S, Weisman MH found that
BMI less than 19 kg/m? is a risk factor for development of
chilblains.™® In the study of chilblains on adolescent by Simon
TD et al revealed that all the cases of chilblains had BMI less
than 25th percentile or 18 kg/m?®'® A chilblain in cases of
anorexia nervosa also explains the same.®

38 (35.18%) patients had pigmentation along with ery-
thema and oedema. This can be explained by the texture of
the Asian skin where purpuric macules are visible as hyper-
pigmented macules. In our study 5 (4.6%) had vesicles and 7
(6.4%) had ulcers along with erythema and oedema. The
commonest site of involvement in our study was feet alone in
45 (41.6%), followed by both hands and feet in 32 (29.6%), while
hands alone were involved in 23 (21.2%) patients (Figs. 1 and
2). In a study by Chan Y et al similar findings were noted
where 45% patients had digital swelling, and painful erosion
or ulceration were observed in 18%.”° There were no cases of
chilblain in other susceptible areas like ears, nose and thighs.
This can be explained by the relatively poor blood supply in
the feet. Prolonged standing and exposure to cold in the out-
door workers adds to the misery.

In an early study in year 1967 by Stewart WM found hy-
perhidrosis as a risk factor for development of chilblains.?*
There are no other studies which have studied hyperhidrosis
as a risk factor for chilblains. Our study, also revealed high

Fig. 1 — A case of chilblains of both feet.

Fig. 2 — A case of chilblains of both hands. Black
pigmentation on the nails of three fingers of left hand is
due to application of nail polish.

number of hyperhidrosis patients (n = 9, 42.1%) developing
chilblains (p < 0.05) thereby signifying that hyperhidrosis
might be a risk factor for the development of develop
chilblains.

Viguier et al’ in a study stressed that chronic course of
chilblains may underlie connective tissue disease and the fe-
male sex, persistence of lesions beyond cold seasons were
significantly more associated with chilblain lupus erythema-
tosus. In our study, only a single native Ladakhi woman
developed chilblains. During detailed evaluation, she was
found to have ANA, Ds DNA positivity along with other fea-
tures of systemic lupus erythematosus. Anti Nuclear Factor
was positive in only 2 cases. Of these, one was a Ladakhi
woman and the other was a serving soldier. One soldier with
chilblains who was ANA positive also had associated poly-
morphic light eruption on the neck and forearm; however
during long follow up he did not show features of systemic
lupus erythematosus or subacute cutaneous lupus erythe-
matosus. In a case control study by Morioka N et al revealed
that chilblain which SLE patients developed had some char-
acteristic features compared to that of control, like higher
incidence of chilblain episodes, longer disease duration until
cure, more chances of erosion or ulceration and frequent
occurrence of chilblain in the seasons other than winter.”” Our
only case also had similar features.

Chilblains is a benign condition which resolves within a
few weeks without any residual effects. However, one needs
to be cautious in chronic, recurrent and woman patients.? All 9
patients that required hospital admission in our study had
past history of chilblains. This signifies that recurrent chil-
blains might have a severe course. However, there was no
association with woman history of chilblains, Raynaud’s
phenomenon and ANA positivity.

Chilblains, like other cold weather injuries are a prevent-
able disease.’ Wearing of warm clothing’s in layers, once or
twice daily soaking of hands and feet in warm water followed
by drying and application of emollients; wearing double layer
good quality nylon and woolen socks, comfortable shoes or
good quality wind and cold protective gloves, plenty of oral
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fluids including tea and coffee, nutritious diets, supplement of
vitamin C, encouraging the persons to report sick; are well
established preventive measures in extreme cold climate
areas for prevention against cold injuries.”” Every medical
officer posted to high altitude area should be well versed with
this condition. Timely diagnosis, supportive management,
referral to higher centre for recurrent cases can reduce the
morbidity of troops as well as other lowlanders in this region.

Conclusion

In a HA area like Ladakh, it is the lowlanders who suffer
maximum from chilblains. Many people develop chilblains for
the first time in their life which might be due to poor accli-
matization from cold and inadequate protection to cold.
Almost negligible chilblains in local Ladakhi could be
explained by their genetic adaptability to extreme cold envi-
ronment and their protective life style against cold. Low BMI
and hyperhidrosis are important risk factors for development
of chilblains. Any patient of chilblains, who has got associated
history of connective tissue disease, should be thoroughly
investigated for systemic involvement. Recurrence of chil-
blains is quite common and troublesome; however, if
adequate precautions against cold are taken, morbidity due to
chilblains could be avoided even at these extreme cold cli-
matic conditions. Further, large population based and case
control studies are required to determine the exact epidemi-
ological determinants of chilblains in high altitude.

Conflicts of interest

All authors have none to declare.

REFERENCES

1. West JB. The atmosphere. In: Hornbein TF, Schoene RB, eds.
High Altitude an Exploration of Human Adaptation, vol. 161.
Mercel Dekker Inc; 2001:25—41.

2. Dowd PM. Reactions to cold. In: Burns T, Breathnach S,

Neil Cox, Griffiths C, et al., eds. Rook’s Textbook of Dermatology.
7th ed., vol. 2. Oxford: Blackwell Scientific Publication; 2004.
21.5-7.

3. Candler WH, Ivey H. Cold weather injuries among U.S.
soldiers in Alaska: a five-year review. Mil Med.
1997;162:788—791.

4. Yazawa H, Saga K, Omori F, Jimbow K, Sasagawa Y. The
chilblains-like eruption as a diagnostic clue to the blast crisis

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

of chronic myelocytic leukemia. ] Am Acad Dermatol.
2004;50:542—-544.

. Weston WL, Morelli JG. Childhood pernio and cryoproteins.

Pediatr Dermatol. 2000;17:97—99.

. White KP, Rothe MJ, Milanese A. Perniosis in association with

anorexia nervosa. Pediatr Dermatol. 1994;11:1-5.

. Viguier M, Pinquier L, Cavelier-Balloy B, et al. Clinical and

histopathologic features and immunologic variables in
patients with severe chilblains. A study of the relationship
to lupus erythematosus. Medicine (Baltimore).
2001;80:180—188.

. Sarteel-Delvoye AM, Wiart T, Durier A. Chilblains [Article in

French]. Rev Prat. 1998;48:1673—1675.

. Langtry JA, Diffey BL. A double-blind study of ultraviolet

phototherapy in the prophylaxis of chilblains. Acta Derm
Venereol. 1989;69:320—322.

Rustin MH, Newton JA, Smith NP, Dowd PM. The treatment of
chilblains with nifedipine: the results of a pilot study, a
double-blind placebo-controlled randomized study and a long
term open trial. Br ] Dermatol. 1989;120:267—275.

Patra AK, Das AL, Ramadasan P. Diltiazem vs. nifedipine in
chilblains: a clinical trial. Indian ] Dermatol Venereol Leprol.
2003;69:209—-211.

Spittell Jr JA, Spittell PC. Chronic pernio: another cause of blue
toes. Int Angiol. 1992;11:46—50.

Bilancinis S, Lucchi M, Tucci S. Acute perniosis, a new
therapeutic option: iontophoresis [Article in Italian]. Minerva
Cadioangiol. 1998;46:399—400.

Maroon MS, Hensley D. In: Elmets CA, ed. eMedicine World
Medical Library; August 20, 2002.

Carpentier PH. Definition and epidemiology of vascular
acrosyndromes [Article in French]. Rev Prat.
1998;48:1641—1646.

DGAFMS. Annual Health Report of Armed Forces; 2009. 48.

Raza N, Sajid M, Ejaz A. Chilblains at Abbottabad, a
moderately cold weather station. ] Ayub Med Coll Abbottabad.
2006;18:25—-28.

Prakash S, Weisman MH. Idiopathic chilblains. Am ] Med.
2009;122:1152—1155.

Simon TD, Soep JB, Hollister JR. Pernio in pediatrics. Pediatrics.
2005;116:e472—e475.

Chan Y, Tang WY, Lam WY, et al. A cluster of chilblains in
Hong Kong. Hong Kong Med J. 2008;14:185—191.

Stewart WM. Chilblains, palmo-plantar hyperhidrosis and
occlusive dressings. Bull Soc Fr Dermatol Syphiligr.
1967;74(6):767—768 [Article in French].

Morioka N, Tsuchida T, Ueda Y, Ishibashi Y. Evaluation of the
past history of chilblain in cases of systemic lupus
erythematosus (SLE) and its similar diseases. Nihon Hifuka
Gakkai Zasshi. 1991;101:615—622 [Article in Japanese].
Thomas A, Stone Jennifer A, Castellani John W,

Krause Bentley A, Smith Daniel, Stephens Bradford A.
National Athletic Trainers’ Association position
statement: environmental cold injuries. ] Athl Train.
2008;43:640—658.


http://refhub.elsevier.com//bib1
http://refhub.elsevier.com//bib1
http://refhub.elsevier.com//bib1
http://refhub.elsevier.com//bib1
http://refhub.elsevier.com//bib2
http://refhub.elsevier.com//bib2
http://refhub.elsevier.com//bib2
http://refhub.elsevier.com//bib2
http://refhub.elsevier.com//bib3
http://refhub.elsevier.com//bib3
http://refhub.elsevier.com//bib3
http://refhub.elsevier.com//bib3
http://refhub.elsevier.com//bib4
http://refhub.elsevier.com//bib4
http://refhub.elsevier.com//bib4
http://refhub.elsevier.com//bib4
http://refhub.elsevier.com//bib4
http://refhub.elsevier.com//bib5
http://refhub.elsevier.com//bib5
http://refhub.elsevier.com//bib5
http://refhub.elsevier.com//bib6
http://refhub.elsevier.com//bib6
http://refhub.elsevier.com//bib6
http://refhub.elsevier.com//bib7
http://refhub.elsevier.com//bib7
http://refhub.elsevier.com//bib7
http://refhub.elsevier.com//bib7
http://refhub.elsevier.com//bib7
http://refhub.elsevier.com//bib7
http://refhub.elsevier.com//bib8
http://refhub.elsevier.com//bib8
http://refhub.elsevier.com//bib8
http://refhub.elsevier.com//bib9
http://refhub.elsevier.com//bib9
http://refhub.elsevier.com//bib9
http://refhub.elsevier.com//bib9
http://refhub.elsevier.com//bib10
http://refhub.elsevier.com//bib10
http://refhub.elsevier.com//bib10
http://refhub.elsevier.com//bib10
http://refhub.elsevier.com//bib10
http://refhub.elsevier.com//bib11
http://refhub.elsevier.com//bib11
http://refhub.elsevier.com//bib11
http://refhub.elsevier.com//bib11
http://refhub.elsevier.com//bib12
http://refhub.elsevier.com//bib12
http://refhub.elsevier.com//bib12
http://refhub.elsevier.com//bib13
http://refhub.elsevier.com//bib13
http://refhub.elsevier.com//bib13
http://refhub.elsevier.com//bib13
http://refhub.elsevier.com//bib14
http://refhub.elsevier.com//bib14
http://refhub.elsevier.com//bib15
http://refhub.elsevier.com//bib15
http://refhub.elsevier.com//bib15
http://refhub.elsevier.com//bib15
http://refhub.elsevier.com//bib16
http://refhub.elsevier.com//bib17
http://refhub.elsevier.com//bib17
http://refhub.elsevier.com//bib17
http://refhub.elsevier.com//bib17
http://refhub.elsevier.com//bib18
http://refhub.elsevier.com//bib18
http://refhub.elsevier.com//bib18
http://refhub.elsevier.com//bib19
http://refhub.elsevier.com//bib19
http://refhub.elsevier.com//bib19
http://refhub.elsevier.com//bib20
http://refhub.elsevier.com//bib20
http://refhub.elsevier.com//bib20
http://refhub.elsevier.com//bib21
http://refhub.elsevier.com//bib21
http://refhub.elsevier.com//bib21
http://refhub.elsevier.com//bib21
http://refhub.elsevier.com//bib22
http://refhub.elsevier.com//bib22
http://refhub.elsevier.com//bib22
http://refhub.elsevier.com//bib22
http://refhub.elsevier.com//bib22
http://refhub.elsevier.com//bib23
http://refhub.elsevier.com//bib23
http://refhub.elsevier.com//bib23
http://refhub.elsevier.com//bib23
http://refhub.elsevier.com//bib23
http://refhub.elsevier.com//bib23
http://dx.doi.org/10.1016/j.mjafi.2013.01.011
http://dx.doi.org/10.1016/j.mjafi.2013.01.011

	Pattern of chilblains in a high altitude region of Ladakh, India
	Introduction
	Material and methods
	Results
	Discussion
	Conclusion
	Conflicts of interest
	References


