Extreme Traumas

Jarred Williams, DVM, PhD, Diplomate ACVS-LA, ACVECC
University of Georgia (jarred@uga.edu)

Take Home Message

Injuries that look awful may not be and vice versa. When working up an emergency that has
undergone a significant injury, it is vital to go through a mental checklist of systemic
compromise. The attending should ensure cardiovascular circulation including circulatory
volume, ability to breathe, oxygen carrying capacity, musculoskeletal stability, neurologic
impairment, and vital organ involvement, oftentimes in that order. Once all of those parameters
have checked out and are stable, it is important to assess any wounds, primarily for involvement
of synovial structures. It is easy to rush to fix and address the skin wound, especially if it is large
and particularly grotesque. However, the wound is oftentimes the least important aspect of the
case.

Approach to management

Severe injuries/wounds have the potential to cause significant blood loss, compromise to the
respiratory tract leading to difficulty/inability to breathe, musculoskeletal instability from long
bone fracture or disruption of the stay apparatus, central or peripheral nerve injury and
dysfunction, disruption of privileged structures such as peritoneal cavity, synovial structures or
CSF, contusion or laceration of vital organs, sustained lameness, and cosmetic blemishes.
Recognition of the involved structures or problems is as important as the treatment or
management of the problems. Every evaluation should begin with a triage examination, which is
necessary to answer a variety of questions:

Can the patient breathe?

More specifically, does the patient have an upper airway obstruction, a collapsed trachea,
bronchoconstriction, a diffusion impairment, or pleural space disease (pneumothorax or pleural
fluid)? The triage examination should rapidly identify breathing patterns consistent with upper
or lower airway problems. Long, slow breaths, particularly in the panicked or stressed horse,
should be prepared for a tracheotomy. The cases are likely an upper airway obstruction, though
a damaged and collapsed trachea could also present similarly. The tracheotomy should be
performed distal to the obstruction. If, in the cases of tracheal collapse, a tracheotomy does not
resolve the problem, consider trans-tracheal intubation with a tube that will go through and
beyond the tracheal collapse to establish a patent airway. If the breathing is more rapid and
shallow, thoracic auscultation should help to establish if significant bronchoconstriction is
occurring (wheezes), pneumothorax is present (no breath sounds heard), or if pleural effusion is
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present (muffled breath sounds). If air or fluid are the cause of distress, they should be removed
and continually so if recurring. If the lungs sounds are normal, a patent airway is confirmed, and
the patient is still in respiratory distress, consider unidentified bronchoconstriction or diffusion
impairment. The recommendation is to administer a rapid acting bronchodilator (i.e. Buscopan
(N-butylscopolammonium bromide)), a diuretic (i.e. Lasix (furosemide)), and administer oxygen.

Is the patient in shock?

In most cases of shock, the problem is oxygen delivery, rather than an inability to use the oxygen
once it is delivered. A primary function of the cardiovascular system is to provide a circuit by
which oxygen is gathered in the lungs, transported via vessels to the heart, pumped to cells, and
then returned to the heart for pumping back to the lungs. Any problem that arises in the circuit
represents a potential reason for shock. A problem with the pump represents cardiogenic shock.
A problem with vascular tone, or the vessels, represents distributive shock. An occlusion of the
vessels, or pump, represents obstructive shock. And, a problem with the volume of the vessels
represents hypovolemic shock. When the cardiovascular circuit is completely functional, a
patient could still be in shock if the cell is unable to process or utilize the oxygen properly, this is
known as metabolic or cytopathic shock. The attending veterinarian should always start with an
examination that seeks to identify abnormalities in aspects of the cardiovascular system, or
circuit, that could lead to a patient in shock.

When first examining a horse that may be in shock, a triage examination should be
performed. The components of the triage examination include evaluation of mentation,
assessment of the temperature of the extremities (ears and legs), assessment of mucous
membrane color and capillary refill time, palpation of peripheral arterial pulses, jugular refill
time, cardiac auscultation for rate and rhythm, respiratory rate and auscultation for breath sounds
(as discussed above), and systemic temperature. Abnormalities in aspects of this examination
provide information to the clinician that there is, or at least could be, a problem with systemic
circulation. Blood work can also be very beneficial in recognizing that the patient is in shock.
Lactate is a byproduct of anaerobic metabolism. When a patient is systemically hyperlactatemic,
a good assumption can be made that oxygen delivery is insufficient. However, it is very
important to remember that in this scenario oxygen delivery can be insufficient because delivery
is decreased beyond cellular need, or, that delivery is normal or even increased and cellular
demand/utilization has increased beyond the cardiovascular systems ability to supply enough
oxygen. Packed cell volume and total protein both give a rough estimate of volume status, as
can creatinine. Creatinine, however can also be elevated for renal or post renal reasons, so total
reliance on this value for volume status can be difficult.

Assessing specific regions can also be very helpful. For example, cool extremities indicate poor
perfusion to the periphery and suggest shunting of blood flow to the core. Absence of urine
production, suggests that glomerular filtration is diminished from lack of volume or renal
perfusion. Evaluating urine specific gravity can give insight into the kidney’s ability to
concentrate as well as hydration status. Altered mentation is also a very valuable indicator of
perfusion as it can suggest that cerebral blood flow could be decreased.
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For horses that have sustained a severe trauma, the most common type of shock is hypovolemic,
usually hemorrhagic. Therefore, prompt venous access and commencement of intravenous fluid
therapy is essential. The most rapid way to expand vascular volume is through hypertonic saline
(7.2% NaCl), though this is only a temporary bridge as the hypertonicity of the fluid primarily
helps for extravascular fluid recruitment. The dose for hypertonic saline is 2-4 ml/kg. Following
the hypertonic saline with isotonic crystalloid is recommended. The shock dosage is 90 ml/kg;
however, it is most prudent to begin with 20ml/kg boluses of isotonic fluid and reassess
cardiovascular status before increasing to the next 20 ml/kg bolus. One exception to rapid
volume expansion is the case of ongoing bleeding (internal or external). In these scenarios,
getting hemorrhage under control is paramount, and a technique called permissible hypotension,
in which the blood pressure is allowed to become lowered as a means of facilitating clotting and
decreasing blood flow through the rupture vessel, may be of use. Additionally, medications to
promote or enhance clot formation (i.e. Amicar (aminocaproic acid)) are also valuable.

Many extreme traumas and blood loss cases do not need a whole blood transfusion, therefore, if
the signs of shock or concerning triage examination abnormalities are resolved or greatly
improved with volume expansion alone, a transfusion can be avoided. However, if the patient’s
signs are not improved with normovolemia, especially if persistently hyperlactatemic, a blood
transfusion is likely indicated.

Is the patient musculoskeletally stable?

Accurate identification of the region of injury should lead to one of two scenarios. If radiography
equipment is readily available without moving the horse, x-rays can be taken to accurately
evaluate the injury before transport. If radiography equipment is not available without moving
the horse, the limb should be stabilized on the basis of the region of suspected injury. Goals of
stabilization should be to decrease pain, minimize or eliminate further injury, minimize damage
to soft tissues and vasculature, minimize swelling, and enable some degree of weight bearing.
Appropriate fracture stabilization and immediate medical attention are the most important ways
to maximize the likelihood of a successful outcome.

Is a sterile compartment involved?

Any wound near a sterile compartment should be explored and tested for involvement. This
includes the thoracic cavity, peritoneal cavity, joint spaces, bursas, tendon sheaths, and if
necessary, spinal canal. Communication and involvement needs to be addressed based on level
of contamination, accessibility, and overall level of concern. Oftentimes this involves systemic
antibiotics and cavity lavages.

Is the patient mentally appropriate?

A thorough neurologic examination should be performed, particularly assessing mentation,
cranial nerves, and motor activity. In horses there is not a defined scoring system to assess these
things like there is in humans and canines. Nonetheless, the Modified Glasgow Coma Scale is a
quick and easy way to evaluate neurologic status. Below is a table defining components of the
examination and associated scoring system. In dogs, a score of 3-8 is consistent with a grove
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prognosis, 9-14 with a guarded prognosis, and 15-18 with a good prognosis. While extrapolation
to horses would be premature, creating a score can help with ensuring that each component of
the examination has been evaluated, provide rationale for concern or not, and provide a reference
for comparison in the future.

Motor activity
Normal gait, normal spinal reflexes

Hemiparesis, tetraparesis, or decerebrate activity

Recumbent, intermittent extensor rigidity

Recumbent, constant extensor rigidity

Recumbent, constant extensor rigidity with opisthotonus

Recumbent, hypotonia of muscles, depressed or absent spinal reflexes

— N W kA

Brain stem reflexes

Normal pupillary light reflexes and oculocephalic reflexes

Slow pupillary light reflexes and normal to reduced oculocephalic reflexes
Bilateral unresponsive miosis with normal to reduced oculocephalic reflexes
Pinpoint pupils with reduced to absent oculocephalic reflexes

Unilateral, unresponsive mydriasis with reduced to absent oculocephalic reflexes
Bilateral, unresponsive mydriasis with reduced to absent oculocephalic reflexes

— N W ks

Level of consciousness

Occasional periods of alertness and responsive to environment

Depression or delirium, capable of responding but response may be inappropriate
Semicomatose, responsive to visual stimuli

Semicomatose, responsive to auditory stimuli

Semicomatose, responsive only to repeated noxious stimuli

Comatose, unresponsive to repeated noxious stimuli

— N W kA 0

Finally, the wound...

The least important, but still necessary, final item of the workup to address is the wound. As this
is not a discussion of wound management per se, it is most simply stated to clean to wound and
make a determination to close primarily, leave open for delayed closure, or leave open to heal by
second intention. In many severe trauma scenario, a considerable amount of tissue has been
removed and closure of a wound is not a possibility. When this is the case, wound management
to maximize the creation of a healthy wound bed and possible skin grafting is often the most
common progression of events.
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