




Trauma Sugery

• Pre-hospital care

• Resuscitation

• Surgical treatment

• Non-Surgical treatment

• Critical Care

• Rehabilitation

Emergency 

Medicine

Cardiovascular 

Thoracic 

Surgery

General 

Surgery



Trauma Surgeon ≠ General Surgery

Trauma Surgeon = 

General Surgery

+ Cardiovasular Thoracic Surgery 

+ Emergency Medicine



Resuscitation
Prehospital care + Early Hospital Care



At the time of publication, 
the 78 countries were actively providing the 
ATLS course to their trauma providers



• Primary survey (xABCDE) with 
immediate resuscitation of 
patients with life-threatening 
injuries

• Secondary survey (head-to-toe 
evaluation and patient history)



Three important concepts greatly enhance the ability to manage injured 
patients, regardless of the environment where care is provided:

1. Treat the greatest threat to life first.

2. The lack of a definitive diagnosis should not delay the application 
of urgent treatment.

3. An initial, detailed history is not essential to begin the evaluation 
and treatment of a patient with acute injuries.





• ATLS provides a defined evaluation order to support global applicability and 
guide inexperienced clinicians.

• Experienced trauma clinicians often use steps as a mnemonic, not a strict 
sequence.

✓In trauma care, clinicians must rapidly assess injuries and start life-saving 
therapy.

✓Timing is critical → requires a systematic, rapid, and accurate approach.

✓Life threats should be managed immediately when identified.



PRIORITIZES?

•Airway 가 가장 먼저? A-B-C?

•Circulation 이 가장 먼저? C-A-B?



Airway



Breathing



Noncompressible torso bleeding: What are the options?
• CAB vs ABC

• ABC(삽관 먼저): 사망률↑, 혈압↓

• CAB(수혈 먼저): 생존률↑

• Post Intubation Hypotension (삽관 후 저
혈압) → 치명적



• Patients are assessed, and their treatment priorities are 
established, based on their injuries, vital signs, and the injury 
mechanisms. 



x: Control of eXsanguinating
Hemorrhage



• Massive external hemorrhage represents an immediate threat 
to life. 

• Stopping exsanguinating external bleeding through 

✓direct pressure, 

✓wound packing, 

✓and/or tourniquet application





Tourniquet 

• Mortality ↓ 

• blood transfusion↓

• Tourniquet application < 2 
hours

→ Low risk of complications



Tourniquet Application – Key Steps

• Apply 2–3 in (5–8 cm) proximal to bleeding site, not over a joint

• Place directly on skin, not over clothing

• Ensure no distal pulse and bleeding has stopped

• If bleeding persists → apply a second tourniquet proximal to the 
first(2-3 inches)

• If possible, apply the tourniquet proximally

→ For forearm or lower-leg wounds, place the tourniquet on the upper 
arm (humerus) or thigh (femur) — regions with a single large bone —
to maximize effectiveness.



Airway Assessment and 
Management





Altered level of consciousness or a GCS <9
The Reason of Airway Maintenance?

Loss of respiratory driving due to brain injury



• Chin lift and Jaw thrust

Basic Life Support Airway

출처 : ATLS 10th, p.31



• Oropharyngeal airway

• Only in unconscious patients

• Laryngospasm and vomiting

• Nasopharyngeal airway

• Oral airway cannot be placed

• Epistaxis

• Basilar skull fracture

출처 : ATLS 10th, p.31

출처: Emergency Medicine Procedures 2nd, p.43

Basic Life Support Airway



• Bag-valve-mask ventilation (BVM)

• Poor respiratory effort, more significant respiratory compromise, or apnea

• Two provider : good patient positioning and maintaining a firm seal

• Gastric insufflation → vomiting

출처: Emergency Medicine Procedures 2nd, p.45

One-handed, one-person mask ventilation technique Two-handed, two-person mask ventilation technique

Basic Life Support Airway



• Simple and effective 

• Soft, gel-like

• Non inflation cuff ➔ Less time required for placement

출처: Trauma 8th, p.167

Supra-Glottic Airway : I-gel 



I-gel 의 tip은 식도 상부에 위치

Cuff는 기도 상
부에 위치



Definitive Airway

An airway device in the trachea with an inflated cuff 

distal to the vocal cords is termed a definitive airway.

•Endotracheal Intubation

•Surgical Airway
✓ Cricothyroidotomy
✓ Tracheostomy



Rapid Sequence Intubation(RSI)

• 기도 삽관이 힘든 상황에서 induction과 paralysis 를 통해 신속
한 기관삽관의 환경을 조성하는것

• No NPO

• High risk of Aspiration 

Drug-facilitated intubation

Intubation 성공 ↑ , Aspiration risk ↓





Etomidate

• Rapid onset (15-45 seconds) & Rapid recovery 
( 3-12 mins)

• Intraocular pressure(IOP) & Intracerebral 
pressure(ICP) ↓

• Superior hemodynamic stability compared 
with other induction agents.

✓ BP, CVP, PAP, PCWP => minimal change (<10%)

✓ SV, CI, PVR, SVR => minimal change (<10%)

• Effect on ventilation => minimal

• Myoclonus => cortical seizure acitivity X

• Absence of any analgesic effect

• Adrenocortical suppression  <24hr

✓Septic shock -> refractory hypotension ↑

✓No continuous infusion or repeated 
injection



Ketamine

• Onset time (45-60 sec) & Duration of action (10-20 
min)

• Sympathetic tone ↑(BP, HR, CO ↑)

• Bronchodilatory effect

• Maintains airway reflexes and respiratory drive

• Profound analgesic properties

• Intramuscular (IM) injection is feasible for children(oral 
or rectal administration is possible)

• Sympathetic tone ↑=>myocardial oxygen demand ↑

• Pulmonary hypertension or Rt. Heart failure => 
aggravation

• cerebral metabolic rate of oxygen, ICP, CBF ↑



Succinylcholine

• depolarizing agent

• Onset : 40 to 60 sec

• Duration : 6 to 10 mins

• 1.5 mg/kg intravenous (IV) dose

• Bradycardia, Hyperkalemia

Contra-indications

• Malignant hyperthermia history (personal or 
family)

• Neuromuscular disease involving denervation

• Muscular dystrophy

• Stroke over 72 hours old

• Rhabdomyolysis

• Burn over 72 hours old

• Significant hyperkalemia (eg, suggested by 
characteristic changes on an electrocardiogram)



Rocuronium

• Non-depolarizing agent

• Onset : 45-60 sec

• Duration : 45 min

• 1 to 1.2 mg/kg



RISKS OF RSI

• All agents have the potential to produce significant 
hypotension.

• Post-Intubation Hypotension(PIH)

✓Hypovolemia

✓Sedation drug

✓Increased intrathoracic pressure

✓Myocardial depression





Breathing and Ventilation
Assessment and Management



Tension Pneumothorax



Needle Decompression

chest wall thickness

needle kinking

Due to the variable thickness of the chest wall, 
kinking of the catheter, and other technical or
anatomic complications, needle decompression may
not be successful.

In this case, finger thoracostomy is an alternative 
approach









Circulation Assessment 
and

Volume Resuscitation



• Hemorrhage is the predominant cause of preventable deaths 
after injury.

• Once tension pneumothorax has been excluded as a cause 
of shock, consider that hypotension following injury is due 
to blood loss until proven otherwise.



• Blood Volume and Cardiac Output
• Level of consciousness
• Skin color
• Pulse
✓to be palpable – SBP

• Carotid pulse – 60mmHg
• Femoral pulse – 70mmHg
• Radial pulse – 80mmHg
• Pedal pulse – 100mmHg

• Bleeding
External hemorrhage is identified and 

controlled during the primary survey.





Hypovolemic shock

• Central line insertion???

• Crystalloid? Colloid? 

• Transfusion?







Vascular Access Lines
✓ This is best done by inserting 

two large- caliber (minimum of 16-gauge)
peripheral intravenous catheters 
before placing a central venous line is considered.

Initial Management of 
Hemorrhagic Shock





Antecubital/ Wrist / ankle 16G

In patients with injuries below the diaphragm, at least one intravenous 
(IV) line should be placed in a tributary of the superior vena cava, as there 
may be vascular disruption or obstruction of the inferior vena cava.



<MAC catheter>



What Fluid?
• Lactated Ringer’s

- calcium, serum lactate level elevation in patient with 
hepatic failure

• Normal saline

- Hyperchloremic metabolic acidosis

• Plasmalyte

• Hypertonic saline

• Colloid

- ARF, coagulopathy, plasma oncotic pressure effect?  due to 
damaged EGL(endothelial gycocalyx layer), expensive..



Initial Fluid Therapy
• Warmed (39℃) isotonic crystalloid

• lactated Ringer’s
• normal saline
• plasma solution
• as rapidly as possible.  



• The usual dose 

– For adults : 1 L
– For pediatric patients : 20mL/kg

• Pumping devices

• Transfusion !!







Vasopressors are contraindicated as a 
first-line treatment of hemorrhagic 
shock because they worsen tissue 
perfusion.



Definitive bleeding control is essential, along with

appropriate replacement of intravascular volume.

Aggressive and continued volume resuscitation is 
not a substitute for definitive control of 

hemorrhage.



Find Bleeding Focus!
• CHEST

• Physical Examination

• Massive Hemothorax

• ABDOMEN

• Physical Examination

• FAST, f/u 

• PELVIS

• Physical Examination

• Pelvic X-ray /pelvic binder /Pre-Peritoneal 
Packing

• LONG BONES

• Physical Examination

• Splinting / traction

• EXTERNAL 

• Physical Examination

• Direct compression/Tourniquet



blood is lost into the site of injury,  

particularly in cases of major fractures

✓ Tibia or Humerus fracture  = loss of 750mL of blood

✓ Femur fracture = up to 1500mL

✓ Pelvic fracture = Several liters of blood
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