


The Burden of Injury

• The 4th leading cause of death overall.

• Leading cause of death for ages 1 – 44

• 2020–2021: Injury deaths were 58× HIV deaths 
and approximately 75% of COVID-19 deaths

• More years of productive life lost than cardiac, 
cancer and stroke combined.

• Disabling conditions with long-term care and lost 
productivity cost. 
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• Immediate deaths

- within seconds to minutes of injury

- severe brain or high spinal cord injury or 
rupture of the heart, aorta, or other large blood 
vessels.

- Only prevention!!

• Early deaths

- within minutes to several hours following injury

- subdural and epidural hematomas, 
hemopneumothorax, ruptured spleen, lacerations 
of the liver, pelvic fractures, and/or multiple other 
injuries associated with significant blood loss.

- Rapid assessment and resuscitation(Golden 
hour)

• Late deaths

- several days to weeks after the initial injury

- sepsis and multiple organ system dysfunctions

 - Care provided during each of the preceding 
periods( Critical care)



Temporal Distribution of Trauma Deaths

Death patterns reflect local trauma-system capabilities.

Key advances: standardized training, better prehospital care, and trauma centers

with dedicated teams and established protocols.



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



• M/25

• 10층 추락

• Painful response

• BP 80/50 HR 140 SPO2 60%

• 안면부 출혈, 우측 가슴 함몰, 복부 팽만, 양측 하지 다발성 개방
성 골절

어디서부터 어떻게 처치해야?



Why Learn ATLS?

1 The burden of injury

A major cause of death in the young, with a rising burden in older adults

2 Urgency of initial trauma care

Recognize life threats rapidly while assessing and treating the patient

3 A systematic approach to prioritization

xABCDE guides overall patient assessment and resuscitation priorities

4 A common language for the trauma team

Teamwork and handover from initial care to definitive treatment



History

1976 A plane crash exposed gaps in care

Orthopedic surgeon James K. Styner and his family

crashed in rural Nebraska. Inadequate early care

prompted him to seek change.

1978 The first ATLS course

Styner and colleagues launched the first course,

combining teaching, skills practice, and simulation.

1980 Adoption by the ACS

The American College of Surgeons adopted ATLS

and expanded training across the United States.
1976 plane crash, rural Nebraska

“You have to train them

before you blame them.”

Ronald Craig, MD

ATLS began with the need for systematic initial trauma care



Three Core Principles of ATLS

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.



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

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



Preparation: In the Field 

• Standard precautions (e.g., face mask, eye protection, 
water-impervious gown, and gloves)

• Pre-arrival huddle

• appropriate equipment.

• A protocol to summon additional medical assistance is 
in place, as well as a means to ensure prompt 
responses by laboratory and radiology personnel.



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

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





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 maintenance with restriction 
of Cervical Spine motion



• Airway management is a fundamental aspect of trauma care.

• Meticulous planning and flawless execution are important to 
ensure patient safety. 

• Ensuring adequate oxygenation is a primary goal, 
understanding that not all patients benefit from immediate 
intubation.



The primary physiological functions of the airway are, in order of 
importance in trauma management:

✓To provide oxygenated air to the lungs (oxygenation)

✓To remove carbon dioxide (CO2) from the lungs (ventilation)

✓To protect the lungs from foreign material, including food, fluids, 
secretions, and regurgitated gastric contents (protection against 
pulmonary aspiration)



Airway Priorities

• Facial/mandibular fractures may cause soft-tissue collapse .

• Obstruction may worsen when supine.

• Allow the self -selected position that best maintains the airway.

• Adjust the collar as needed while protecting the cervical spine.

• Monitor continuously for bleeding and progressive edema .

Maintain airway patency and control bleeding.





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





ADJUNCTS TO ASSESSMENT

Pulse oximetry

peripheral arterial oxygen saturation (SpO2)

Deoxyhemoglobin - 600 to 750 nm

Oxyhemoglobin - 850 to 1000 nm 



Capnography

• Detects exhaled CO2

• Assesses airway patency and ventilation

• No exhaled CO2 → suspect airway obstruction / no ventilation

• Sustained CO2 for ≥7 breaths confirms successful intubation

• ETCO2 helps assess ventilation

• Low ETCO2 may suggest low cardiac output





Cervical Spine Motion Restriction

Uncommon injury, potentially catastrophic consequences

Why it matters

Missed unstable injuries can cause

catastrophic neurologic damage.

During initial care

Minimize neck movement during airway

management, handling, and transfers.

Motion restriction is essential in at-risk patients

until the cervical spine is appropriately cleared.



Breathing and Ventilation
Assessment and Management



➢ Injuries that can impair ventilation in short term

– Tension pneumothorax

– Flail chest with pulmonary contusion

– Massive hemothorax

– Open pneumothorax



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





Not tension, but simple pneumothorax?

• Vital sign stable

• Risk/benefit

• Radiologic evaluation 

• Pneumothorax!!

=> Chest tube insertion ~



Tension pneumothorax

• Shock

• Tension pneumothorax 의심

• Arrest risk > 영상 검사 시간

• 즉각적인 decompression

• Needle decompression 시에 air가 나온다면 tension pneumothorax로 진단

=> clinical diagnosis



OPEN PNEUMOTHORAX









• Chest tube insertion

• Surgical treatment



FLAIL CHEST



Flail Chest

• Original Definition: Paradoxical motion of the chest wall due to 
multiple consecutive ribs fractured in ≥2 places.

→ Associated with high mortality when clinically diagnosed.

• Modern Use:

Often diagnosed radiologically on CT: ≥3 consecutive ribs fractured in 
≥2 places.

→ Definition ambiguity leads to mixed patient populations and 
confounds research.

• Proposed Terminology (Edwards et al.):

Flail Segment: Radiologic finding of ≥3 ribs fractured in ≥2 
locations.

Flail Chest: Clinical diagnosis based on visible paradoxical 
motion.



Treatment

• Pain control, humidified oxygen 공급, 적절한 fluid resuscitation

• Pulmonary volume expansion(incentive spirometry, cough, deep breathing)

• Continous positive airway pressure

- Non-invasive ventilation(NIV)

- intubation & mechanical ventilation support(Internal Stabilization)

• Surgery(rib fixation)



Hemothorax

• Urgent thoracotomy for blunt trauma is rarely justified on the 
basis of chest tube output alone.

✓Physiology

✓Refractory shock

✓Clearly identified injuries



The risk for death if CT-total exceeded 1500 mL before 
thoracotomy was 3.2 times greater than with CT-total of 500 
mL or less. 

Based on this increase in mortality after a CT-total of 1500 mL, 
it may be worthwhile to consider thoracotomy in patients 
who have CT-total of greater than 1500 mL in the first 24 
hours of admission, even if there is no evidence of shock.



Traditional Criteria

• More than 1,500 mL of blood immediately evacuated by tube 
thoracostomy.

• Persistent bleeding from the chest, defined as 150 mL/h to 
200 mL/h for 2 hours to 4 hours.

• Persistent blood transfusion is required to maintain 
hemodynamic stability.



CIRCULATION WITH 
HOMORRHAGE CONTROL



• 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.



Hemorrhagic Shock in Injured Patients

• Hemorrhage ?
• Acute loss of circulating blood volume

• The normal adult blood volume
• 7% of body weight

• 70-kg male ⇒ approximately 5 L

• Obese adults: based on their IBW

• Child: 8-9% of body weight (80-90mL/kg)

Hemorrhage is the most common cause of shock in trauma patients.

Definition of Hemorrhage





• Shock Index(SI) = Heart Rate / Systolic BP

✓ SI ≤ 0.7  normal

✓ SI ≥ 0.8 

Blood product transfusion, emergent surgical therapy, increased 24-hour 
and in-hospital mortality, and increased ICU and hospital lengths of stay.

✓ SI ≥ 1.0 High mortality

• Laboratory Values

✓Hemoglobin(a normal initial hematocrit or hemoglobin does not 
exclude significant hemorrhage.)

✓Lactic acid, Base deficit…





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



Direct compression & Tourniquet apply



Focused Assessment with Sonography for Trauma 
(FAST)



Chest X-ray & extended FAST



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



PELVIC BONE FRACTURE



Greater trochanter가 가운데 오도록



Vascular Access Lines
✓ This is best done by inserting 

two large- caliber (minimum of 16-gauge)
peripheral intravenous catheters.

Initial Management of 
Hemorrhagic Shock

Peripheral vein access









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>



Intraosseous Access



Initial Fluid Therapy

• Red cells and other blood products, including whole blood, are the ideal 
resuscitative fluids. 

• If these are unavailable, crystalloid may be administered. 

• However, crystalloid resuscitation is minimized as much as is practical.

• Warmed (39℃) isotonic crystalloid

• lactated Ringer’s
• normal saline(brain injury)
• plasma solution
• as rapidly as possible.  



• A goal blood product ratio of 1:1:1 (packed red blood cells 
to plasma products to platelets) is commonly practiced.

• The usual dose of crystalloids

– For adults : 250-500mL

– For pediatric patients : 10mL/kg

• Pumping devices



Permissive Hypotension

• Normal BP restoration may worsen bleeding

• Target SBP ~90 mmHg until bleeding is controlled

• If TBI / SCI / hypertension: target SBP ~110 mmHg

• Use as a bridge to hemostasis, not a replacement



• Definitive control of hemorrhage and restoration of adequate 

circulating volume are the goals of treating hemorrhagic shock.

• 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.



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

perfusion.



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

• ABC(삽관 먼저): 사망률↑, 혈압↓

• CAB(수혈 먼저): 생존률↑

• Post Intubation Hypotension (삽관 후 
저혈압) → 치명적



Management Priority
in Polytrauma Patients with life-threatening injuries

• During the acute period, in addition to decompression of organ cavities, 
hemorrhage control of thoracic, abdominal, pelvic and external 
bleedings is essential.

• Trauma surgeons tend to take turns depending on what is perceived to 
be more urgent, with hemorrhage control usually taking priority.

• Damage Control Surgery

J Bone Joint Surg Br 78:840–852



2nd Priority injuries

Langenbeck’s Arch Surg (1998) 383: 220–227



Intracranial injury in the hypotensive blunt trauma patient

• Cerebral injuries, especially epidural and subdural 
hematoma have second priority after massive 
hemorrhage.

• Prevention of secondary brain injury by maintaining 
adequate oxygenation and perfusion are the main 
goals of initial management.





Sequence of the Primary Operation
in Polytrauma Patients with life-threatening injuries

• Stopping life-threatening thoraco-abdominal hemorrhage and 
preventing secondary brain injury are time critical priorities.

• However, unrecognized expansion of an acute subdural or 
epidural hematoma(critical mass effect) may occur whilst a 
damage control surgery is being performed with deleterious 
effects.

• Situations arise whereby simultaneous craniotomy and chest or 
abdominal surgery is necessary to prevent mortality or reduce 
severe morbidity.



Disability (Neurologic Evaluation)

• A rapid neurologic evaluation 
• performed at the end of the primary survey.

• Level of consciousness

• Pupil size and reaction

• Lateralizing signs

• Spinal cord injury level

• GCS (Glasgow Coma Scale)



• Primary brain injury results from the structural effect of the 
injury to the brain. 

• Prevention of secondary brain injury by maintaining 
adequate oxygenation and perfusion are the main goals of 
initial management.



• Hypoglycemia, alcohol, narcotics, and other drugs can also 
alter a patient’s level of consciousness.

• Until proven otherwise, always presume that changes in 
level of consciousness are a result of central nervous 
system injury.





• Multidetector CT with coronal and sagittal reconstruction 
is the preferred imaging modality for cervical and 
thoracolumbar spine evaluation

• Plain radiographs have limited value because of low 
sensitivity

• If CT is unavailable, obtain cervical spine radiographs from 
occiput to T1





Exposure/Environmental control



The “E” component of the primary survey has two major goals: 

(1) to fully expose and inspect the patient for externally visible 
injuries

(2) to identify and begin treatment for any life-threatening 
environmental emergencies.



• Hypothermia is defined as a core temperature < 35°C.

• Patients with traumatic injuries are at increased risk for hypothermia from 
exposure in the field, administration of IV fluids, hemorrhage, and in-hospital 
exposure. 

• The incidence of hypothermia in trauma patients during resuscitation has been 
reported to be as high as 66%.

• Hypothermia in trauma patients is an independent predictor of mortality.



Lethal Triad





Exposure Steps

1. Remove all clothing, jewelry, and prehospital dressings (use shears as needed)

2. Identify external signs of injury (abrasions, contusions, bleeding, wounds, foreign 
bodies, burn, frostbite, etc.)

3. In patients at risk for spinal injury, log roll the patient while maintaining C-spine 
precautions to examine posterior aspect of the patient for signs of injury

4. To respect patient privacy and reduce hypothermia, cover the patient as much as 
possible during the examination and completely after the exam



Resuscitation

Airway

Breathing / Ventilation / Oxygenation

Circulation and Bleeding Control

Simultaneous, 
Multidisciplinary 
approach



The secondary survey does not begin until

the primary survey(ABCDEs) is completed, 
resuscitative efforts are underway, and the 
normalization of vital functions has been demonstrated.

Physical Examination
Head
Maxillofacial structures
Cervical spine and neck
Chest
Abdomen
Perineum/Rectum/Vagina
Musculoskeletal system
Neurologic

History
Blunt truama
Penetrating trauma
Thermal injury
Hazardous environment

Secondary Survey

• A -allergies

• M-medications currently used

• P -past illnesses/Pregnancy 

• L -last meal

• E -events/environment related to the injury



• While the primary survey identifies immediately life-
threatening injuries, the comprehensive secondary survey 
ensures that all other injuries are identified.

• Vital signs are frequently reassessed to identify physiologic

changes as rapidly as possible and facilitate rapid resuscitation.

• Imaging is an important adjunct to the physical assessment.



Transfer to Definitive Care

• The actual transfer may occur following the secondary survey, 
though for patients with exsanguinating injuries, transfer may 
happen even with ongoing resuscitation.

• When patient injuries exceed facility capabilities, do not 
delay transfer for secondary survey imaging (e.g., CT scan, 
extremity radiographs).



Action in a Trauma Bay

Division of Trauma… Handbook 2nd ed (2012) Department of Surgery, UCSD

Trauma nurse 
1

• Documents Trauma nurse 2
• Procedure assist

Respiratory 
therapist

• Tube fixation
• Ventilator 
manage



Dr.2

Dr.1

Dr.3

Dr.5

Dr.4

Dr.6

Nr.1

Nr.3

Anesthesiologist

Radiology Tech.

Nr.2

Nr.4NP

Clock

Real time X ray monitor
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