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Surgical Conditions

ÅTrauma conditions

-Airways

-Breathing

-Circulation 

-Disability

-Environments/Exposure

ÅNon-Trauma conditions
-ABCDE



Combat Casualty Care

ÅCare under fire

-CAB

ÅTactical field care

-ABCDE 

ÅTactical evacuation

-ABCDE 





Open Airway Methods

Jaw thrust

Head tilt chin lift





Airway equipments

Non Definitive Airways Definitve Airways

http://www.answers.com/main/Record?d=nasopharyngeal+airway&a=Shopping_Compare2_N&url=http%3A%2F%2Fanswers.shopping.com%2FxPC-Robertazzi_Nasopharyngeal_Airway%7EPD-28930577%7EFD-199%7Ekworg-nasopharyngeal%2520airway%7Elinkin_id-8002934%7EDMT-4%7EVK-


Laryngeal Tube



Needle &Surgical Cricothyroidotomy



Equipments 

http://www.trauma.org/imagebank/chest/images/chest0033.html




Life threatening condition 
ÅTension pneumothorax

ÅOpened pneumothrax

ÅPneumohemothorax



Tension pneumothotax

http://www.trauma.org/thoracic/CHESTtension.html


Needle Chest Decompression



Equipments



Open pneumothorax



Bolin Chest Seal 

Asherman Chest Seal 



Massive Hemothorax

http://www.trauma.org/imagebank/chest/images/chest0033.html
http://www.trauma.org/imagebank/chest/images/chest0043.html


Flail chest
      îÂäèÚ

http://www.trauma.org/thoracic/CHESTflail.html


PARADOXICAL RESPIRATIONS





Shock

Å1937 Υ  IŜƴǊƛ CǊŀƴŎƛǎ [/ 5Ǌŀƴ   ά /ƘƻŎέ

Å1734 Υ /ƭŀǊƪŜ ά {ƘƻŎƪ έ

Classified Shock

-Obstructive shock

-Hypovolemic shock

-Inflamatory shock

-Neurogenic shock

-Cardiogenic shock



Historical Background

Claude Bernard, 1879

ÅMilieu interieur



Historical Background

Walter B. Cannon, 1918

ÅWorld War I

Åά¢ƻȄƛŎ ŦŀŎǘƻǊέ

Åά wŜǎǘƻǊŀǘƛƻƴ ƻŦ ōƭƻƻŘ 
pressure prior to control of 
active bleeding may result in 
loss of blood that is sorely 
ƴŜŜŘŜŘΦέ 



Historical Background

Alfred Blalock, 1934

ÅReduce cardiac output due to 
ǾƻƭǳƳŜ ƭƻǎǎΣ ƴƻǘ ŀ άǘƻȄƛŎ 
ŦŀŎǘƻǊέ

Categories of shock

ÅHypovolemic shock

ÅVasogenic shock

ÅNeurogenic shock

ÅCardiogenic shock



Hemorrhagic Shock Model

Carl J. Wiggers





1.Cardiovascular response

2.Hormonal response

3.Microcirculatory response

Pathophysiology in Hemorrhagic Shock



Pathophysiology: 
Cardiovascular/Hormonal

Baroreceptor reflex JGA

Renin -angiotensin system

Aldosterone

ECF osmolarity

AVP/ADH

End organ perfusion

NE/E

Osmoreceptor

Hypotension

Na reabsorption
+inotropism

+chronotropism

Water reabsorption



Pathophysiology: Overview
Sympatico-Adrenergic Reaction Central Venous Pressure ®

Vascular System

Vasoconstriction Hypotension

®TISSUE PERFUSION

®DO2 ¬VO2

Anaerobic metabolism Tissue acidosis

¬Oxygen Free Radicals ¬NO

Capillary Leakage

Heart

¬Contractility Tachycardia

¬Cardiac VO2

Pump Failure

Coagulopathy

®Coagulation Factor

®Platelets

Consumption Loss

DIC Fribinolysis

MULTIPLE ORGAN DYSFUNCTION SYNDROME

Immune System

Innate immunity

Adaptive immunity

Hyperinflammation

Immunosupression Bloody
Vicious cycle
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Major Torso Trauma

Iatrogenic
factor

Cellular
shock

Tissue
injury

Pre-existing
diseases

Clotting factor
deficiencies

Contact 
activation

Active hemorrhage

Metabolic
acidosis

Progressive
coagulopathy

Core
hypothermia

Massive
transfusion



Pathophysiology: Microcirculation

ÅDecreased capillary 
hydrostatic pressure

ÅExtracellular fluid shift

G. Tom Shires



Pathophysiology: Microcirculation

ÅATP depletion

ÅDown regulation of 
membrane Na+-K+ ATPase

ÅNa+ in

ÅK+ out

ÅWater in

Å Intracellular Ca++

ÅCell death



Pathophysiology: Microcirculation

No-reflow



Cellular Effects: Anaerobic Glycolysis



Cellular Effects: Apoptosis

Å Ischemic-reperfusion injury

Å Intestinal mucosal cell
ïBacterial translocation

ÅLymphocyte apoptosis
ï Immunosuppression



Inflammatory 
Response



ÂóäÜäñÿâõÚÅèóâäùÚĀäÈÂóäÿëöãÿæøîÕÝú­Ü§èãîùÛòÖõÿìÖù

Class I Class II Class III Class IV

ÜäõâóÔÿæøîÕØöćÿëöã<750 750-1,500 1,500-2,000 >2,000

ÜäõâóÔÿæøîÕØöćÿëöã 
(%)

<15% 15% ï30% 30% - 40% >40%

ËößÉä <100 > 100 >120 >140

ÅèóâÕòÚāæìõÖÜÂÖõ ÜÂÖõ æÕæÈ æÕæÈ
Pulse pressure ÜÂÖõ æÕæÈ æÕæÈ æÕæÈ

îòÖäóÂóäìóãĂÉ14-20 20-30 30-40 >35

Ü¹ëëóèñ(ml/hr) >30 20-30 5-15 ÿæĆÂÚ­îã

CNS ÂäñëòÛÂäñë¬óãÚ­îã
âóÂ

ÂäñëòÛÂäñë¬óãÿæĆÂÚ­îãÂäñëòÛÂäñë¬óã/ ëòÛëÚëòÛëÚ / Ì÷â

ATLS



Symptom/Sign
Mild Dehydration

< 5%

Moderate

5-10%  

Severe Dehydration

>10%

LOC Alert Lethargic Obtunded

Capillary refill* 2 Seconds 2-4 Seconds > 4 seconds, cool limbs

Mucous  Normal Dry Parched, cracked

Heart rate Normal Increased Very increased

Blood pressure Normal
Normal, but 

orthostasis
Decreased

Pulse Normal Thready Faint or impalpable

Skin turgor Normal Slow Tenting

Eyes Normal Sunken Very sunken

Urine output Normal Oliguria Oliguria/anuria

Axillary sweat Normal Decrease Absent

Urine spec. </= 1.020 >/=1.030 >/=1.035

BUN Normal Elevated Markedly elevated

Arterial pH. 7.30-7.40 7.10-7.30 <7.10

Clinical Findings of Dehydration in Adult

Rosen ed6. 



Symptom/Sign Mild Dehydration
Moderate 

Dehydration
Severe Dehydration

Level of 

consciousness*
Alert Lethargic Obtunded

Capillary refill* 2 Seconds 2-4 Seconds
Greater than 4 seconds, 

cool limbs

Mucous  Normal Dry Parched, cracked

Tears* Normal Decreased Absent

Skin turgor Normal Slow Tenting

Fontanel Normal Depressed Sunken

Eyes Normal Sunken Very sunken

Urine output Decreased Oliguria Oliguria/anuria

Heart rate Slight increase Increased Very increased

Respiratory rate Normal Increased
Increased and 

hyperpnea

Blood pressure Normal
Normal, but 

orthostasis
Decreased

Pulse Normal Thready Faint or impalpable

Clinical Findings of Dehydration in Pediatric



Severity
Infants (weight <10 

kg)

Children (weight 

>10 kg)

Mild dehydration 5% or 50 mL/kg 3% or 30 mL/kg

Moderate 

dehydration
10% or 100 mL/kg 6% or 60 mL/kg

Severe dehydration 15% or 150 mL/kg 9% or 90 mL/kg

Estimated Fluid Deficit in Pediatrics

Rosen ed.6




