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What constitutes an ORTHOPEDIC EMERGENCY?
Any injury to the musculoskeletal system that is potentially life- or limb-threatening

Fractured Pelvis: can bleed internally causing hypovolemic shock

Fractured Femur: can have severe internal bleeding

Angulated Fractures: can impair circulation or sensation

Compound Fractures: can become easily infected with bleeding and bone exposure

Chest Trauma: can interfere with breathing or circulation

Head Trauma: can increase intracranial pressure (ICP)

Facial Trauma: can interfere with the airway

Compartment Syndrome: can destroy tissue and is extremely painful

by Frank Hubbell, DO
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SOFT TISSUE INJURIES

Beyond the Golden Hour: Wilderness, Marine, Disaster & Travel Medicine
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I
n the January/February issue of the Wilderness Medicine Newsletter  we began a detailed discussion regarding
soft tissue injuries. We looked at the anatomy of soft tissue, the importance of BSI in the treatment of these
injuries, the circulatory sytsetm, controlling bleeding, and the specific types of soft tissue injuries. In this issue
we will complete the process by reviewing the wild aspect of soft tissue injuries: long-term wound care, wound
infections, and bandaging skills.

By Frank Hubbell, DO

Part Two
contusions, abrasions, lacerations, puncture wounds, avulsions,

amputations, blisters, he- matomas, impaled objects,

burns, frostbite, rashes, nasty skin infections,

lacerations, puncture wounds, avulsions, amputa-

tions, frostbite, rashes, nasty skin infections,

contusions, abrasions, lacerations, puncture

wounds, avulsions, am- putations,

Assessment and Management of
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By
Frank Hubbell, DO
Nickie Sekera
Gabe Flanders

THE HUMAN COST
The World Population is approximately 6 billion people. Approximately 2 billion people are at risk to contract malaria. There are about 500 million new clinical
cases with about 2.5 million deaths per year. Children under the age of 5 account for 800,000 deaths. 90% of the cases are in Africa.

Malaria’s Sting
Lethal

Beyond the Golden Hour: Wilderness, Marine, Disaster & Travel Medicine
Volume 16, Number 4July/August 2005 ISSN-1059-6518
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Tropical Man heads for colder climes—finds trouble

They’re more common than you think

Non-freezing cold injuries—
who cares?

You do. If you are an outdoor enthusi-
ast, you need to be aware of these
injuries. Once they occur, they typically
result in chronic, irritating conditions
that will severely limit your ability to
enjoy winter sports.

Raynaud’s Disease
Chilblain & Pernio
Trench Foot

What are the
specific conditions?

These are injuries that can occur when
the skin is exposed to cool, damp
temperatures above freezing resulting
in tissues changes that can be painful,
chronic, and difficult to treat.

What are non-freezing
cold injuries?

No, but they can be limb-threatening.Are they life-threatening?

White fingertips—a classic Raynaud’s symptom

Beyond the Golden Hour: Wilderness, Marine, Disaster & Travel Medicine
Volume 16, Number 1January/February 2005 ISSN-1059-6518
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MUSCULOSKELETAL TRAUMA
Part 2—Appendicular Skeletal Trauma

by Frank Hubbell, DO

Wilderness Medicine Newsletter
FOR THE RECOGNITION, TREATMENT , AND PREVENTION OF WILDERNESS EMERGENCIES
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As part II of the last issues’s article on musculoskeletal trauma, this article is dedicated to a review of trauma to the
appendicular skeleton, i.e. the extremities.  As in the previous article,  the material directly applies to providing care in the

wilderness or extended care environment, beyond the “golden hour.”

ANATOMY AND PHYSIOLOGY OF THE MUSCULOSKELETAL SYSTEM
ANATOMY
Bones consist of a dense cortex that surrounds an inner soft marrow, providing the rigid framework to which everything

attaches.
Cartilage acts as a lubricated durable cap on the ends of the bones so that your joints can flex and rotate smoothly and

without friction.  Cartilage also provides support for muscle in areas where more flexibility than bone offers is needed.
Periosteum is the tough fibrous layer that covers the bones which contains the nerves that produce the pain associated with

injuries.

INSIDE Musculoskeletal Trauma ............. Cover Subscriptions ................ 7 Calendar .............. Back Cover

TENDONS are ties connect-
ing muscle to bone. They
span joints and allow for
movemen t .

SYNOVIAL FLUID is the lubricant in the
joint space and is produced by the synovial
lining of the joint capsule.

CARTILAGE acts as a lubricated pad
between bones so that your joints can flex
or rotate smoothly. Cartilage also provides
support for muscle in areas where more
flexibility than bone is needed (like your
ears).

BONES  provide the structure to which
everything attaches. Bones also store
calcium and produce blood cells in the
bone marrow.

LIGAMENTS are like
nylon cords and attach
bones to other bones.
They maintain proper
range of motion.

A Connective Tissue Primer

MUSCLES  are like bundles of bungee
cords. They contract or relax in response
to signals sent from your brain through
your central nervous system, flexing
your joints and allowing you to move.
Muscles also provide some padding and
protection for nerve-bundles, arteries,
and veins.

Volume 14, Number 3May/June 2003 ISSN-1059-6518
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BEAST
By Frank Hubbell, DO

Lightning strikes the United States approximately 100
times per second or over three billion ground-strike lightning

flashes per year.
Death caused by lightning

is second only to floods for
weather-related fatalities, ac-
cording to the National Weather
Service, with an average of ap-
proximately 100 deaths per year
over the past 40 years. Light-
ning strikes have a 10% to 20%
mortality rate with a 70% to
80% morbidity rate. The
chances of being struck by light-
ning in a year are 1/700,000 or
a lifetime prevalence of 1/3000.

The Physics of
Lightning:

Is direct current elec-
tricity:  (DC, not AC like the
current that feeds our houses.)

Has very high voltage
and high amperage: can ex-
ceed 100 million volts, 100,000
amps.

Is very hot: 50,000C, hot-
ter than the surface of the sun.

Is of very short duration: instantaneous; milliseconds.
Produces Ozone: O3, that protects the earth from the

deadly effects of ultraviolet light.
Lightning’s electricity travels: over the surface of

objects, unless there is an internal conductor. Internal con-
ductors—nerves & blood vessels (contain an electrolyte so-
lution).

&
BEAUTY

by Caleb Boulter
A clap of thunder is the most recognized natural sound

in the world. Summer heat, humidity, and wind often com-
bine violently—and loudly—to
form one of nature’s most pow-
erful phenomena. Whether hik-
ing in the wilderness or mow-
ing your lawn, there is always
a chance that a thunderstorm
will develop with little, if any,
notice.  Though containing a
striking beauty that is hardly
ever matched, thunderstorms
often produce weather condi-
tions—lightning, heavy rain,
and hail—capable of causing
serious property damage and
personal injury.

Three ingredients are nec-
essary for a thunderstorm to
form: moisture in the form of
water vapor in the lower atmo-
sphere, cold air in the upper
atmosphere, and a frontal
boundary that pushes the
moist air up into the cold air.
Upon reaching the cold air, the
water vapor begins to cool and
condenses into tiny water drop-
lets, forming ever-darkening
clouds. This change from vapor into droplets helps warm the
surrounding air making it less dense and helping it to con-
tinue to rise on its own like that of a hot air balloon without
the need of being pushed.  More water vapor will eventually
turn into liquid as the growing plume of moisture reaches
higher and higher into the sky.  Ultimately, most of the water
vapor will vanish as the plume of moisture reaches a tem-
perature equilibrium high in the atmosphere—this usu

This photo, “Big Strike,” and the other lightning photos in this issue ©Michael
Fewings. We are grateful to Michael for allowing us to use some of his work. See
more of his great lightning photos at www.strikeone.com.au
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