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copyright protected. Fair use allows 
us to use the images for education 
but they must not be reproduced or 

distributed excepting one use by 
the attendee. 

Collision Types for Car Occupant FatalitiesCollision Types for Car Occupant Fatalities

Rollover 
(8%-15%)
Rollover 
(8%-15%)

Rear Impact 
(3%-5%)

Rear Impact 
(3%-5%)

Side Impact 
(22%-35%)

Side Impact 
(22%-35%) Frontal Impact 

(50%-60%)
Frontal Impact 

(50%-60%)

Multiple 
(3%-6%)
Multiple 
(3%-6%)

Pie chart shows averages of US and European data, ranges indicated in parenthesis
Mackay, et al. NATO-ASI on Crashworthiness of Transportation Systems, 1996.
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Americans Killed in All
Wars

Americans Killed in All
Car Crashes

Americans Killed since U.S. 
Independence from Britain (millions)

(includes casualties from Revolutionary War)

40,000/year
Death every 13 minutes

747 crash every 2.5 days
9/11 every 18 days

For each death, 18 
persons are hospitalized 

and 400 have injuries 
that require medical 

attention 

Organ Systems – OverviewOrgan Systems – Overview

Nervous
•Central
•Peripheral
•Somatic
•Visceral

Musculo-
skeletal

Cardio-
pulmonary

Gastro
Intestinal

5 Things You Need To Know About 
Anatomy

1. Bones

2. Muscles

3. Tubes

4. Cords

5. Organs

arterial
venous
lymphatic
tendon
ligament
nerves*
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Skin Superficial fascia

Deep fascia

Muscle

Loose connective 
tissue

Serous 
membrane

Body cavity

Body is Organized in Layers

• skull
• vertebrae
• ribs
• sternum
• hyoid 

• limb girdles - clavicle, 
scapula; os coxae
• limbs 

Axial Skeleton

Appendicular Skeleton

Cardiac

Skeletal

Smooth

How Many Types of Muscle?

Involuntary

Voluntary

Striated VS Non Striated ?

Striated

Striated

Non-Striated

Functions of Muscle Tissue
• Producing body movements
• Stabilizing body positions
• Regulating organ volumes

– bands of smooth muscle called sphincters
• Movement of substances within the body

– blood, lymph, urine, air, food and fluids, 
sperm

• Producing heat
– involuntary contractions of skeletal muscle 

(shivering)

Principles to Consider

1. Short muscles strong / long muscles weak
– pennation/ fiber architecture/ organization

2. Can’t move it if you don’t cross it
3. mobility = stability (vice versa)

4. mobility = complexity of control

Naming Muscles
•Shape Quadratus / Rhomboids

•Location Subclavius

•Number
of Heads

Biceps / Quadraceps

•Primary
Action

Flexor Digitorum

•Relative
Names

Major/minor / Longus/brevis

Regionalization – flexor, extensor, anterior, posterior 
Deep or Superficial



3

Head & 
Neck

Nervous 
System

Peripheral Nervous System

Somatic Visceral 

Voluntary
external environment

Involuntary
internal environment

Central Nervous System
From PNS to CNS = 

Sensory/ Afferent
From CNS to PNS =

Motor/ Efferent

Motor      Sensory Motor      Sensory
autonomicspinpointable diffuse

Cerebrum

Cerebellum 
attached to 
brain stem

Spinal cord

Cerebral Lobes
Frontal

Brain stem
Midbrain

Cerebellum

Occipital

Temporal

Cord

Medulla

Pons

Parietal

pons

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

31 pairs of spinal nerves

8 cervical  

12 thoracic

5 lumbar                     

5 sacral                       

1 coccygeal

12 pairs of cranial nerves

Brain Stem

Midbrain

Pons

Medulla

• Patterning & Primal control
• Last 10 of 12 Crainial Nerves

CN # From
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII

Forebrain

Midbrain

Pons

Medulla
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Dura mater

Arachnoid mater

Denticulate lig.

Pia mater

Spinal Cord Coverings
Dorsal Scapular a.

Dermatome vs Cutaneous Nerve 

Spiraling segments 
~1 hand width

skin supplied by 1 
spinal segment

N.B. With overlap 
must damage 2 

segments before strip 
is affected

L3L2 L4

Patches of skin supplied: 
several spinal levels 
interwoven (in plexuses)

LFC 
(L2, L3)

AFC
femoral n (L2, 
L3, L4)

Crushing- Laceration

Soft palate

Palatine tonsil

Palatopharyngeal
arch

Epiglottis

Aryepiglottic fold

Piriform recess

Lamina of cricoid
Inferior 

constrictor (cut)

Nasal conchae

Arytenoid cartilage
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Soft palate

Epiglottis

Laryngeal 
opening

Nasopharynx

Oropharynx

Laryngopharynx

Esophagus

Divisions of pharynx

Palatoglossal
arch

Posterior View of Larynx: 
3 Paired Cartilages & 2 Joints

1. Arytenoids

2.Corniculates

3. CuneiformsCricoarytenoid jt.

Cricothyroid jt.

Joints Cartilage

med

lat
ant

post
rotate

Mid Sagittal section Medial View Larynx

Vocal Cord

Ventricle

Epiglottis Laryngotomy (crico-thyroidotomy)

Crushing- Dicing Injury Fluids are 
non compressible
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Middle Meningeal Artery

Pterion

Pedestrian InjuriesPedestrian Injuries

Head 31.4%
Face 4.2%
Neck 1.4%
Thorax 10.3%
Arms 8.2%
Abdomen 5.4%
Pelvis 6.3%
Legs 32.6%
Unknown 0.2%

100%
Based on 3305 injuries form 1605 accident 

cases in the US, Japan, Germany and 
Australia.  Data from cases observed at 

periods between 1985 and 2000.  Mizuno, 
Y.  2003.  Summary of IHRA Pedestrian 

Safety Working Group Activities

AIS2-6 Pedestrian 
Injuries

1 Pedestrian 
Fatality

=

US Data

15 Injured

Pedestrians

77,000 
Injured 
Pedestrians 
Per Year

=

Incision
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Foot Drop

• Injury to common 
fibular nerve
– Compression or 

trauma
– Inability to dorsiflex

foot in gait
– High stepping gait
– Slapping foot gait
– Gait movie

Compartment Syndrome
• Post surgical, trauma, overuse, burns
• Interstitial fluid buildup (as low as 32 mm Hg)

• Close fluid return systems from pressure increase
• Positive feedback loop forms & anoxic conditions, 

gangrene and emergency

Ligament Sprains
• Three grades similar to muscle strains
• Inversion ankle sprain – most common 
• Injury ligament most perpendicular to ground  

Total Knee Arthroplasty

Types of Pelvic Fractures
Thorax Trauma

• Penetrating Trauma
– Gun shots, knives, 

radio antennae?

Penetrating chest 
injury in shock has 

cardiac damage until 
proven otherwise
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Crushing-
Shoulder Belt 

Bruise

Avulsing- Abrasion Avulsing- Stamp Abrasion

Avulsing- Stamp Abrasion
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Phrenic
C3,4,5

Phrenic
C3,4,5

Vagus
CNX

Vagus
CNX

Recurrent
laryngeal

Recurrent
laryngeal Lig. 

Arteriosum
Lig. 

Arteriosum

Heart Schematic

venous

arterial

to heart

from heart

-- O2 + O2

pulm
on

ar
ySyst

emic

1. top/bottom

2. left/right

3. diagonally

1. Fibrous Pericardium
fused at root of heart &
diaphragm
Serous Pericardium

3 Layers of the Pericardium

2.  visceral pericardium
3.  parietal pericardium

Cardiac Tamponade

Stay left & medial 

Stay low (6th space)

Angle up
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Cast of Cardiac Vessels 

end arteries vs. anastomosis

Conducting System of the 
Heart

l. & r. 
bundle 

branches

AV node

SA node

S    MC  MA  MSRib level of 

Topography of Lungs & 
Pleura

Lungs & 
visceral 
pleura

Diaphragm 
& Parietal 

pleura

6     6    8   10

6     8   10  12

Costomediastinal recess

Costodiaphragmatic recess

Thoracocentesis

Intercostal Nerve Block

External 
Intercostal

Internal 
Intercostal

Innermost
Intercostal

Lower Lateral Rib Fractures 
6 simple, complete rib fractures, 3 on each side.  
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Tension Pneumothorax

Inspiration Expiration

Puncture

Tension Pneumothorax Radiograph

The GI tract
Mouth 
Pharynx
Esophagus
Stomach
Small Bowel

duodenum
jejunum
ileum

Large Bowel
ascending
transverse
descending
sigmoid
rectum (anus)

Associated organs
liver (gall bladder)
pancreas
spleen

Stomach Injury
Petechial hemorrhage on stomach
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Stomach Laceration
Possibly pressure induced.  
Mucosal lining pushed through serosa.

Stomach Rupture

Liver

Greater Omentum

Stomach

Small  Bowel

Transverse

A
sc

en
di

ng

Round Ligament (umb vein)

Large Bowel Contusion

Gross Fecal Contamination

Sigmoid 
colon

Ascending 
colon

Transverse
colon

Descending 
colon

Cecum

Appendix

Haustra

Taenia coli

Rectum

The Adult Large Intestine 

Mesenteric Root
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Mesenteric Laceration
Full Thickness - 4 cm x 2.5 cm

Blood in Peritoneum

Blood Supply of the Pancreas & Spleen

Pancreaticoduodenal arcade  
Splenic artery

Splenic vein       Portal vein

Splenic Laceration

11

44

1) esophagus

22 22

2) retroperitoneal

33

3) umbilical

Portal-caval anastomosis

4) rectal
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4 Anatomic lobes     
based on gross inspection

R L

Q

C

8 functional segments
based on divisions of 
portal triad

right, left, quadrate, caudate

Stellate Liver Laceration

Liver Laceration

Let’s Get Gloves On & Learn


