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I. INTRODUCTION

Frequently I have been asked why I chese the
subject = cold injury ~ as a topie for my senier thesis.
My colleagues whe pose the questien express surprise
that this injury could be sufficiently interesting to
warrant the effert required fer the preparation eof a
thesis. Although the proeblems of cold injury have
received little attentien in our medical school curri-
culum, my interest has been stimulated by the avecation,
mountaineering.

While one is employed during the summer in the high
country of the front range of the Roeky Mountains, the
natural beauty of alpine 1life subtly stimulates a
desire to climb to the summit of surrounding snowcapped
peaks. As one ascends an increasing number of these peaks,
it becomes necessary to master the techniques of rock

climbing and of manuevering on snow and glaciers. In
this setting, inevitably, mountaineers are born.

Part of the appeal of mountaineering lies in over=
coming the hazards imposed by Nature on one's climb te
the summit. Of these, unexpected wvariations in climatic
conditions pose a ma jor threat to survival. Above the
tree line, about 11,000 feet in the Colorado Rockies,

near freezing or subfreezing temperatures predominate








































































as the more important or domlnant factor in the produc-
tion of cold injury. Both phenomenon occur, are closely
associated, and are in a very complex fashion interde-
pendent. To resolve the mysteries of each is a desirable
goal for the future as a guide to effective prevention
and therapy. To debate relative importance is futile
except as a stimilus to further investigation.

The pathophysiology of frostbite can be graphically
il1lustrated in abbreviated form by a diagram modified

from Hermann, et al.12
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VI. TREATMENT AND PREVENTION OF COLD INJURY

The basie aim of treatment in clinical cold injury
is minimizing tissue injury or death. The blood supply
of the affected part must be restored, and vascular
damage with further thrombosis and anoxia prevented. Ice
crystal formation with resultant intracellular dehy-
dration must be reversed promptly to protect the vitality
of cells. Infection, a frequent complicatlon,must be
prevented. With these basic objectives in mind, treat-
ment regimes have been improved in the past decade.

For many years it was believed that rewarming of
the frozen extremity should be accomplished slowly.

Cold water baths, walking and exercising, massaging

and beating the injured part, or rubbing the part with
snow and ice, were all variants of the slow rewarming
approach. Despite public and professional acceptance,

a disappointingly poor salvage of injured tissue resulted
from these measures. During this era, rapid rewarming
was viewed as detrimental, contributing only to greater
pain and edema.39’ b1

In general, contemporary treatment can be divided
Into measures related to local care of damaged tissue,
and measures designed to diminish the secondary effects

of vascular injury. The value of rapid and thorough
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rewarming, at a location where the patient can remain
warm, comfortable, and rest continuously during recovery,
has emerged as the most important factor in limiting the
effect of freezing soft tissue.7s 85 12, 32, 34, 41
Distinguishing freezing from nonfreezing cold injury 1is
not clinically possible unless the part remains frozen.
Usually the physician encounters the injured after par-
tial rewarming has taken place. Since clinical appraisal
i1s Inaccurate in estimating the type and degree of damage,
all cold injuries should be treated similar'ly.l"1

Details of the rapid rewarming process are explicit.
Two basic regimes should be simultaneously carried out;
one for exposure, the other for frostbite. While the

entire body is beilng actively rewarmed by means of hot

g

liquids and prewarmed coverings, a large vessel of

water should be warmed to 108 to 112OF.(h2 - thC). A1l
clothing should be removed from the 1limb and the in jured

part immersed in the water bath. Water temperature

should be maintained at 110f 2°F. and should not be

allowed to exceed 112°F. so that a burn injury is not
superimposed. Maximum benefits result qf;§§7tWenty

minutes. Rapid rewarming reduces the total time of

cold exposure. Tissue not rapidly rewarmed remains

frigid for many hours, in spite of surface thawing.lz’ 26, 41

The process 1s frequently quite painful so that analgesia

~27-


















order that dampness due to perspiration be minimized,
adequately ventila. ted clothing should be worn with
prompt change of wet garments.

Of utmost importance is the recognition of the
sensations of being cold. Loss of sensation in extre-
mities following prolonged cold exposure is a definite
danger sign and should prompt one to seek warmth and

shelter as rapidly as possible.



VII. SUMMARY

That cold injury is a serious illness with potenti-
ally dangerous consequences has been discussed. Thera-
peutic attempts iIn the past have been haphazard, poorly
documented, and not based on an understanding of the
pathophysiology of the injury. Current, more success-
ful methods of treatment have been emphasized. Other
ad junctive measures have been less successful and remain
controversial, but the problem is belng approached
rationally by focusing on the biochemical and vascular
changes attending cold injury. Prevention cannot be
overemphasized. As a result of present day interest in
cold injury more effective means of treatment will be
discovered, making the winter and high altitude envir-
onments less hazardous for the military, the adventurer,

and the sportsman.
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