If Size Matters...
Then So Does Speed
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A Few Objectives For Today

Discuss the importance of Mechanism of
njury

Discuss the types of injuries possible in high
Impact events

Discuss the need for critical thinking when
dealing with high impact traumatic events
Discuss the need for rapid transport to the
appropriate facility with traumatic events
Recognize and diagnose hidden injuries
produced by gunshot wounds










Kinematics

Definition?
How does it work?
Why do you care?




General Principles of Kinematics

%

Energy exchange |y
The greater the density of an object or body tissue
The greater the number of particles impacted

Deformation/Damage typically will be to the less dense
of the 2 objects

The greater the contact area
The greater the number of particles impacted by a force



General Principles of Kinematics

Energy exchange

Body tissue densities
Air (lung)
Water (muscles, organs)
Solid (bone)

How would each of these tissues be affected by
the same force?



General Principles of Kinematics

Energy exchange: Cavitation

Transfer of kinetic energy to the tissues causes
Tissue particles to accelerate away from the impact

Leaving a cavity in it's place
Temporary cavity (elasticity)
Permanent cavity (force exceeds tensile strength)
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General Principles of Kinematics

Surface area energy exchange
Blunt trauma

Energy applied over a larger body surface
Results in less localized energy exchange
Penetrating trauma

Energy concentrated to small area of tissue
Greater destructive force to one area
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General Principles of Kinematics

Kinetic energy
Y5 (mass) (velocity?)

150-1b (68-kg) person travels
at 30 mph (48 kph)

KE units = (250/2) (302) = 67,500
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General Principles of Kinematics

Mass vs. velocity

KE = (160/2) (302) = 72,000 units

KE = (150/2) (40%) = 120,000 units
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Kinematics and Force

Mass x acceleration = Force
Force = mass x deceleration
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Stopping distance matters!

Clhida 4/



Can we improve how we hold up to impacts?
The body is only designed to hold back?
Anatomically Speaking We Are Weak

A bunch of bones covered by soft tissue and
flab and of course add a little muscle




Newton’s First Law

An Object In Motion...
How does this work?

Do projectiles work the same way?
What about knives?




Applicability Please

Superman was fast as a speeding bullet
How can a flying object injure?
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Penetrating Trauma

Same laws of physics and kinetic energy apply
The energy of a projectile is exchanged with
individual tissue cells

Cells are crushed and destroyed, leaving a
permanent cavity

Cells of elastic tissue accelerate away from

the impact leaving a temporary cavity that
disappears when tissues rebound

Slide 18



Trauma

(-

Penetrating




Larger projectile frontal area =
more tissue particles impacted =
greater damage

Profile

Impact can change the shape and size

Tumble

Projectile seeks to lead with it's center of gravity or
heaviest spot

Fragmentation
As projectile fragments, the area of impact increases
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Penetrating Trauma

Weapon energy )/
Low velocity o
Usually causes injury only —=) |

with a sharp point or edge

Less secondary trauma
(cavitation due to dissipation
of energy)

Cone of injury




Penetrating Trauma

Weapon energy

Medium velocity
Most handguns and some rifles

High velocity
Hunting and assault rifles
Creates a vacuum that pulls debris into its track
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Penetrating Trauma

Reformation by elastic tissue
/ Temporary
cavity

I

Direction of travel Bullet

————eee

Permanent

cavity T T T

Compression
and crush
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Types Of Bullets

Hollow Point

Shot Shell
Jacketed



What Can Happen To The Body?




What Determines Severity?

Anatomic Area Struck
Velocity of Bullet
Health of Patient
Clean Entrance Wound
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Preserving Evidence

If Possible always try to preserve evidence

You are not the Police
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PENETRATING INJURIES

Gunshot Wounds

-

First and Foremost =

REMEMBER
SCENE SAFETY!

Courtesy of Bonnie Meneely, R.N.



The State Treasurer Got It

You and your partner are dispatched to the
State Offices on a report of a gunshot victim.
Enroute to the call what would you do?

Scene Safe?

Second Ambulance?

Helicopter?

Review Protocols for gunshot wounds?
Review of the anatomy?

Review equipment needs?




Upon Arrival

Police are on scene

They direct you to the State Treasurer’s office in
the Capital Building.

You find a room full of police and news media
As you make your way through the crowd you
find a 56 yoa white male who has a gunshot
wound to the head.



Assessment Findings

What actions would you take?
What questions do you have?
Would you like more information?
A?

B?

C?

B?

S?

S?



What Happened?

On Thurcday morning, January 22, 1387, the Pennsylvania State
Ireasurer. H. Budd Dwyer. called a news conterence in his
officc. Most of the reporters and officials gathered there
assumed Dwyer would announce his resignation. He had earlier
been convicted of accepting a bribe In connection with the
awarding of a clate contract, and was scheduled to be
sentenced the next day on counts of mail fraud. racketeering.
and perjury. Instcad of the expected announcement, however,
Dwyer read a rambling, disjointed statement critical of the
justice system. the press. and the out-gaing governor. He then

pulled a 357 Magnum from a large manilla envclope, placed the
gun barrel in his mouth, and pulled the trigger. As he fell to the
floar, blood qushed from his nose and mouth. The cameras,
which had dutifully rccorded his lnst words, fallowcd him.




WARNING, This is GRAPHIC!




How did this effect...

The Patient’s Head?

Did the travel path of the bullet affect
outcomes?

Did the speed or size affect the outcome?
Bystanders?

Providers?

Family?

Discussion Time.
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What Else Can We Learn? @R

Scene Safety Issues -
Past Experiences Can Be Used In Future

Should We Work This Patient?
Do We Have The Right Tools For This?

Would A Lights and Siren Ride Save This
Patient?

Could it hurt?
Keep Your Head Clear Of Distractions!
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Critical Thinking Skill Set

THINK on your feet

get OUT of the box

use PAST experiences/calls
HAVE Command Presence
APPLY Learned Skills
TACTICS and Tools save lives ,




Safety Training

It is Thursday Evening in Sleepy Hollow...
When you and your partner are dispatched to
Ukidding High School on a call of shots fired
You are instructed by dispatch to “hold short
As you listen to the police channel you hear
that there is one victim on scene.

Further information is that there are at least
30 students in the building

/4
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You Actions?

What do you do enroute?
Helicopter?
Equipment?
Second Ambulance?

What past experiences can you call on to help in
your decisions?
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You are given clearance to enter

You find a black male who has an obvious
wound to his foot

What problems might you encounter?

What anatomical problems might you see?
The weapon used was a 40 cal. Glock

How does this affect the treatment?
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The Assessment

THANKS 1O

GREENeHARVLST
OUR STATE'S on ICE

Patientis Alert and Orlented
Airway

Breathing

Circulation

Bleeding

Spine

Shock




The Story Behind The Call

The patient is a DEA agent discussing to his
class weapon safety procedures

As he begins to show a new Glock 4o pistol...
The patient just informed the class he is the
only one qualified to hold the weapon

The “"unloaded” weapon fires a round
"magically”



Transport Decision

Where would you like to go?
Why?
Is this a Trauma 1 or 2 transport?

SRR

4~ EMERGENCY

€ Main Entrance =%
Q M Out Patient Clinic
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Would you like to see the video?




Call Review

How does a 4o caliber differ from a 22 caliber?
Size?

Speed?

Did location of injury make a dlfference7
Did he make you nervous? o

\\\\\\
Y
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TIME vs. SURVIVAL

The “"Golden Hour”
Is there a
relationship of time
to survival

Use an organized
approach

Platinum 10 minutes

45



PENETRATING INJURIES

Knives & Other Objects

Severity depends upon
Site
Length of object

Angle of penetration

Below 4th intercostal space may involve chest
and abdomen
What do we do with Impaled Objects?



Hanging Tough At The Bar

You
You

are dispatched to Joe’s Bar S BRRSGRILG
meet with a male who states his wife is

unresponsive
Enroute to the scene

W

W
W
W

nat are your priorities?
nat is your unconscious/funknown protocol?
nat should you be ready for?

no else should be dispatched?
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Upon Arrival

Police are on scene and doing CPR on the

patient
The patient’s white blouse is covered in blood
The husband is ETOH and keeps saying; "l |
didn't mean it” ’
What are your next actions?

Why? 4 T
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The Call Continues

Airway is only patent if you keep it open

B = Apneic

C = Pulseless

B = Patient has multiple stab wounds

S = Negative findings on spine injury

S =Patientisin
Based on?




And what did she look like?
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The Outcome?

Patient worked on scene and enroute to
Trauma Center

Patient was found to have bleed out prior to
EMS Arrival

Would IV therapy have been effective?
Would Defibrillation been effective?

Could we have changed the outcome?

Was the husband a threat to us or Police?



Size Matter? Speed Matter?

In this case what made the difference in life or
death of the patient?
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TRACTOR ACCIDENTS

Rear Overturns (15%)

More likely to crush the
driver

Side Overturns (85%)
Mechanism

Crush injuries
Thermal & chemical burns

Charpentier, EMT-P



BLAST INJURIES

Blast injuries

Three initial phases
Primary

Secondary
Tertiary

Two subsequent phases
Quarternary
Quinary



BLAST INJURIES

What is the goal of the
bomb?

Be aware of secondary
devices




Was that a Roman’s Candle?

You are dispatched to 101 Boom Boom Drive.

On a report of a 24 yoa male complaining of
hand pain.

Dispatch advises that Police are on scene
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DoYou Have A Plan?

Enroute to the call you...
Consider Anatomy that may be involved

Consider why you might have been called
MOI vs NOI

Review pain protocols for adult patients
Does having Police on scene affect your outlook?
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Upon Arrival At Boom Boom Dr.

Police have secured the scene and begin to
yell toward you that they need you
immediately

You find the 24 yoa male standing up in the
back yard.

The victim indicates the hand pain is from an
explosion

According to Police on scene the victims hand
is completely missing
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Prior to your arrival

Victims friends had placed a belt above the
wound and wrapped the wound in a towel

The patient has not
pain medications

ost consciousness or any

el



Assessment Findings : o

Patientis a 24 yoa male

Patient is Alert and Oriented, calm

A=Patent

B=Respirations 30, SpO2 99%, negative
accessory use, clear breath sounds bilaterally
C=Pulse 120/reqular and bounding, CTCis
pale/cool/diaphoretic, CRT is 2 seconds
Eyes= PERRL



Assessment Findings 2 of 2

B=Obvious bleeding seen through towel
S=Denies any spinal pain or injury
S=ls this patient in Shock?




The Story

The patient had bought several "Roman
Candles” while on vacation in Mexico

The victim was holding the "Roman Candle”
when he lit it

The "Roman Candle” was mislabeled

It was actually a %2 stick of dynamite
The dynamite exploded in the victim’s hand



What They Planned To Do
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What Really Happened...
Ha_ py_eWYear
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The Outcome

Transported to UVRMC initially by FD/EMS
Transferred to the UMC by Private EMS Unit
Hand (what was left of it) amputated above
the wrist

Patient drowned on Utah Lake 1 year later

)
= ) e
\ 3
- =~

65



What was at play here?

Speed?
Size?
Did they matter on a bomb blast?
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Do We Have Time?

You always have time
To Take Precautions
To Prepare Before The Call
To Use The Right Tools
To Use Your Skills

For AnotherVideo?

67



IIEIHHEEHHHIIIIIIIIIIIIII

Stay Alert &
Keep Your Eyes Open

REMEMBER:

Size Matters
AND SO DOES Speed




Watch Out For Grandma?




Time to say good bye!

@ ThankYou

o Kirk Mittelman

@ (801)372-0928

@ www.mtnebotraining.com
o Kmittelman@msn.com
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