This is the first of nine articles on the initial management of

Site of Injury: Initial Care. An old
but appropriate dictum in caring for
trauma patients is “do no harm.™ Lack of
care, delay of care, or maltreatment can
result in further damage to an injured
upper extremity. At the site of accident
or point of initial care wounds should be
covered with clean, or preferably, sterile
dressings, and the extremity (or at least
the injured part) appropriately immaobi-
lized. The more extensive the injury the
greater the need to immobilize injured
parts. This often can be achieved by basic
techniques and with minimal equipment.
Simple splints are usually sufficient to
place tissues at rest and to restore parts
to an anatomical or near anatomical
position.

In automobile and other vehicle ac-
cidents the proper removal of accident
vietims can reduce the hazard of further
injury. When fractures of the arm and
forearm are suspected, splinting should
be accomplished before the victim
is removed. This can be achieved by
strapping the entire upper extremity
next to the body.

Splints should be continued during
transportation to relieve pain and prevent
further damage. Intravenous fluids may
be given to maintain hydration and anti-
biotics administered to treat or prevent
infection. The use of pain-relieving drugs
should be avoided as long as possible—
preferably until the patient has been
evaluated by the staff who will render
definitive care. Excepiions to this are
when there is a severe injury and several
hours will pass before reaching a facility
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with available and appropriate personnel,
Patients with injuries that will require
surgical care should not be fed, but
hydration should be maintained by
intravenous replacement with lactated
Ringer's solution, 500 ml/hx.

When bacterial contamination presents
a potential problem or when there is
exiensive tissue damage, antibiotics
(Keflin, 1 gram per 6 hours) should be
administered prior to and during trans-
port. Before a patient is referred for
definitive care of an upper extremity
injury, arrangements should be made
with the surgical staff who will care for
the patient. This will insure the availa-
bility of appropriate personnel for the
anticipated procedures. This is especially
jmportant in amputations where replanta-
tion is contemplated. Patientsand families
should not be promised that a particular
procedure or method of care will be per-
formed. This often cannot be determined
until a detailed examination is completed.
n the case of amputations, this may mean
the evaluation of small vessels under an
operating microscope. 3

1t is a rare circumstance when bleeding
from open wounds and amputation
stumps cannot be controlled with pres-
sure dressings. The use of clamps and
other instruments should be avoided in
open wourds to prevent unnecessary
damage to nerves, tendoms and vessels
that may not already be traumatized.
Vessels in open amputation stumps will
psually retract, and bleeding is rarely a
problem. Dressings with mild pressure will
usually stop bleeding from vessels that do

upper extremity injuries. The purpose of this series is to acquaint
emergency medical personnel, emergency department physicians, nurses, and others interested in the care of these types of injuries
with the technigues of management of these patients, starting at the scene of the accident. i

.

The immediate and early care of a patient with an upper extremity injury can often make the difference hetween a patient who

returns to work in optimal time or a patient who has prolonged disahifity and undue permanent impairment of functien.

not retract or seal. If the patient Has an
amputation and replantation is being
considered, the amputated part should be
placed in a moistened cloth, preferably
cotton gauze sponges moistened with
saline.»The wrapped part should be sealed
in a plastic bag and the hag placed on ice-
(Figure 1). Amputated parts should never
be warmed or placed directly on ice, nor
should dry ice be used. The survival of
amputated parts can be significantly
improved with appropriate pre-replanta-
tion hypothermia.

The Emergency Department: Assess-
ment and Diagnosis. Proper diagnosis
of the extent of an upper extremity
injury is impossible without complete
assessment of the injured part. This assess-
ment and diagnosis is a prerequisite for
appropriate treatment.

Except in circumstances where the
extent of an injury is obviously limited to
specific structures, ail tissues should be
considered and evaluated. The skin and
subentaneous tissue ean usually be con-
sidered as a unit. Avulsion of skin suggests
deeper tissue damage and the possibitity of
vascular injury. A major problem in avul-
sion injuriesisinadequate venous drainage.
Avuision injuries with the flap attached
distally are more likely to have 2 problem
with venous drainage than when there is
proximal attachment, With complete avul-
sion of skin and subcutanecus tissue,
wound closure is often best accomplished
by removing the subcutaneous tissue and
reapplying the skin as 2 graft.

Vascular injury may occur in relatively
small and often innocuous-appearing
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early care and detailed examination is graphs is necessary for precise diagnosis. 4
important. In the case of partial inter- Multiple views may be required to demon-
ruption of the arterial supply or venous strate certain fractures or joint injuries.
drainage to a part, the subsequent vascular The possibility of foreign material
insufficiency may not be apparent for within the hand must be evaluated. In
days or weeks until aciivity or weather addition, many injuries include thermal
changes produce symptoms. or chemical damage; the circumstances

Proper treatment of a vascular injury of these injuries must be carefully docu-
is dependent upon a correct diagnosis. mented. After all the tissues have been
1t is difficult and often impossible to make evaluated and the complete diagnosis
a correct diagnosis of a vascular injury made,aplan of treatment can be outlined.
without exploring a wound completely. The Emergency Department: Plan of
This cannot be achieved without adequate  Treatment. The initial assessment in the
instruments (these include small tissue emergency department determines the
forceps, hemostats and vascular clamps) need for additional fluids, antibiotics,

and anesthesia. tetanus prophylaxis, or other resuscita-
Injuries to tendon and peripheral tion measures.
nerves in the upper extremity should be At the facility where definitive care
_ suspected in any wound which is not can be rendered, plansshould be made to:
s confined to the cutaneous tissues. Sensory ®Replant amputated parts when indi-
. A and motor examinations distal to the site  cated;
Figure 1: This amputated thumb has been of injury are helpful but are often difficult ®Revascularize by arterial and venous

properly transported. It was placed in saline- 5 rativ 3 i o 5 %
moistaned gauze and sealed in a plastic bag. The in children and uncoope e patients. repair important structures such as digits

bag was cooled on ice, and the amputated part If the examination cannot be propetly and large segments of tissue;

was transported with the patient. performed or is inconclusive, wound ®Debride devitalized tissue;
exploration in the operating room may be eReduce and hold fractures and dis-

wounds. Vascular injuries should be sus- necessary. location; ) .

pected in all lacerations near an artery or Bone and joint injury should be sus- eClose wounds by suture, flaps or

vein and in avulsion injuries, where vessels pected in vehicle accidents as well as grafts as indicated;

may be torn at a distance from the open crushing and avulsion injuries. Cerfain - ®Continue or start anti-infective mea-

wound. Complete arterial or venous obvious angulatory and rotational deform-  sures (antibiotics and tetanus prophylaxis);

interruption to a part may be difficult ities are indicative of fractures and dis- ® Repair tendons and nerves.

to diagnose immediately after injury, and locations; however, confirmation by radio- The' repair of tendons should be per-
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only when the trigger is pulled.
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Figure 1: This amputated thumb has been
properly transported. It was placed in saline-
moistened gauze and sealed in a plastic bag. The
bag was cooled on ice, and the amputated part
was transported with the patient.
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early care and detailed examination is
important. In the case of partial inter-
ruption of the arterial supply or venous
drainage to a part, the subsequent vascular
insufficiency may not be apparent for
days or weeks until activity or weather
changes produce symptoms.

Proper treatment of a vascular injury
is dependent upon a comect diagnosis.
It is difficult and often impossible o make
a correct diagnosis of a vascular injury
without exploring 2 wound completely.
This cannot be achieved without adequate
instruments (these include small tissue
forceps, hemostats and vascular clamps)
and anesthesia.

Injuries to tendon and peripheral
nerves in the upper extremity should be
suspected in any wound which is not
confined to the cutaneous tissues. Sensory
and motor examinations distal to the site
of injury are helpful but are often difficult
in children and uncooperative patients.
If the examination cannot be properly
performed or is inconclusive, wound
exploration in the operating room may be
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The possibility of foreign mate
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addition, many injuries include thern
or chemical damage; the circumstan
of these injuries must be carefully do
mented. After all the tissues have be
evaluaied and the complete diagnc
made, a plan of treatment can be outlin

The Emergency Department: Plan
Treatment. The initial assessment in
emergency depariment determines
need for additional fluids, antibiof;
tetanus prophylaxis, or other resusc
tion measures.

At the facility where definitive c
can be rendered, plansshould be made

®Replant amputated parts when ir
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repair important structures such as di
and large segments of fissue;
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Yormed as soon as possible after injury
unless there is contamination or tissue
damage that precludes wound closure. By
opening tissue planes in contaminated
wounds the hazard of wound sepsis is
increased.

Peripheral nerves should be repaired
primarily or soon after injury unless
wound conditions are unfavorable. In
extensive injuries where tissue healing
will be slow and scar formation unavoid-
able the primary repair of nerves will
allow nerve regeneration to broceed along
with the healing of other tissues.

Many upper extremity injuries are
complex and require management by a
surgeon capable of repairing all tissues in
a coordinated fashion. He must also he
able to undertake the long-term recon-
struclive surgery and rehabilitation of
these patients.

Long-Term Goals: Rehabilitation. Re-
habilitation or reiurn to work should
be considered from the time of injury
until this goal has been achieved. When-
ever possible patients should have surgical
procedures on the upper extremity with-
out formal hospital admission.

Patients should be encouraged and
instructed to return to work, using the
non-injured extremity fully, and the
injured extremity as much as possible
within the limitations of the healing pro-
cess. Employers and insurance carriers
must be educated to the value of organiz-
ing modified employment for the injured.
Change of occupation or duties should
be allowed and encouraged. An employee
will more likely return to his regular
work or occypation if he has been at his
place of employment in a prodactive
capacity during a period of injury.

In the series to he published, the
methods for precise diagnosis of indivi-
dual fissue injuries and the methods for
treating those injuries will be deiailed.
The next article will concern cutaneous
injuries including lacerations, skin loss
and fingertip trauma, This is followed by
a discussion of penetrating wounds with
particular refererice to foreign bodies
and high-pressure injection injuries. Three
separate articles will deal with tendon
injuries, nerve injuries, and fractures

and dislocations. Hand infections are |

discussed in the sixth article, followed
by a paper devoted to thermal and chemi-
cal injuries. The final article will describe
the management of mutilating hand injur-
fes and includes a lengthy discussion of the
new and exciting field of replantation.

As these articles are read, the hasic
goals of hand injury care should always
be borne in mind: broper emergency care,
accurate diagnosis, eppropriate surgery,
and coordinated rehabilitation, ®
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This series of emergency management programs, produced by OMNIA

CORPORATION, show detailed how-to-and-why life saving procedures... designed

to assist in the education process for emergency medical trainees, paramedics and

hospital aides,

Each program, available in 16 mm or video casette, is ONI;Y $250 PER TITLE ... and
easy instaliment payment options are availahle.
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[ EMT-01: “EOQOB" (EMERGENCY L}

OBSTETRICS) Equipped with the know- .
edge from this course, your emergency
§ personnel can take complete contro! of
a child-birth situation with confidence
and skill. 26 minutes.

EMT-06: “EMERGENCY TREATMENT
OF NECK AND SPINE INIURIES" In-
structs and demonstrates the proper
emergency treatment for suspected
neck and spine injuries. 14 minutes,
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EMT-07: “SAY IT RIGHT™ Helps stand-
\ ardize radic procedure for communi-
cating patient information to the emer-
gency departmant of a hespital or to a
doctor. 14 minutes.

#| EMT-02: “OVERDOSE" Portrays not 7;’[
1 only what to do, but what not to do for E3
) viclims of overdose of chemicals, 17 3]
| minutes, =

AR 3 T I R T D SRR 2
EMT-08: “EMERGENCY TREATMENT g%
OF STROKE" A genera! explanation of K7

¥4 stroke, its causes and effects. Empha- o
sizes recognition and reporting of g
sympioms observed during emargency :
management of victim. 14 minutes.
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4 EMT-09: “HOW TO HANDLE A HEART
ATTACK” Provides basic information =
about heart attack and demonstrates &

EMT-03: “KEEP THEM ALIVE~ Portrays
astep-by-step instructiononthe primary
4 and secondary surveysin looking for the

4 killer condilians in accident victims. 11
A minutes.

A
EMT-04;
hensive steps in detecting the “quiet

killer” — trauma shock. Shows emer- B
gency medical treatment steps for the

“SHOCK"

e
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Portrays, compre- I i

0

G 1 3| @mergency management during heart
%’_; proper action. 13 minutes. :'.,33 atiack situations. 14 minutas,
By L
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E EMT-10: “CARDIAC PULMONARY RE-
i SUSCITATION" Explicit how-to demon-
B stration of cardio pulmonary resuscita-
(21 tion at the emergency medical techni-
b cian level with background explanation.
ez 14 minutes.
5;"&,3.;.. TR,

#
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EMT-05: “EMERGENCY TREATMENT 3
OF THE DIABETIC" Instrucis- emer-
gency parsonnel to identiy and evaluate
the diabetic condition. 14 minutes.

e &

These programs are distributed by the Caring Community,
the medical training division of Omnia Corporation ... and
are also distributed to the educational market by Cambridge
Book, a New York Times company. -

For prompt assistance or more information, contact
Debble Iverson at ... ‘

OMNIA CORPORATION
) 1301 East 78th Street e Minneapolis, Minnesota 55420
\ FPhone 612/854/3113
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