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Golden hour

First peak

Severe brain,

High spinal cord injury, 

Rupture of the heart, aorta, 

large blood vessels 

Second peak

SDH and EDH, Hemopneumothorax, 

Ruptured spleen, Liver laceration, Pelvic fractures, 

and/or Injuries associated with significant blood loss.

Third peak

Sepsis, MOF

TRIMODAL DEATH 

DISTRIBUTION



• Hypothermia

• Coagulopathy

• Acidosis

❖ Prevent the lethal triad

➔Damage Control Surgery

Deadly Trauma Triad 



STOP THE BLEEDING

• S creen for patients at risk of bleeding / coagulopathy

• Discover all major bleeding sources fast, screen for coagulopathy, assess trauma load

• T reat bleeding/ coagulopathy as soon as possible

• Operate relevant bleeding sources, treat coagulopathy

• O bserve response to interventions

• Did it work?, Reevaluate continuously

• P revent secondary bleeding/ coagulopathy

• Damage control approach, rewarming, resuscitation, no delay



DAMAGE CONTROL RESUSCITATION (DCR)
Kudo D, et al. Journal of Intensive Care20175:11



FIRST, BEFORE DCR

• Advance planning for the arrival of trauma patients

• Patients are assessed, and their treatment priorities are established, based on 

their injuries, vital signs, and the injury mechanisms.

• Primary survey with simultaneous resuscitation of vital functions

• More detailed secondary survey

• The initiation of definitive care

• Damage control surgery on thoracic injury

ATLS





ATLS

• First, In 1978

• 1980, American College of Surgeons

➔ ATLS has been accepted, 78 countries

• Standard protocol for injured patient

• In England: 

➔ Advanced for multidisciplinary approach



JATEC

• 일본구급의학회및외상학회

• First course, in 2002, Now, over 14000 doctors

• Residents: associated with trauma care



IN SOUTH KOREA

• BLS, ACLS ➔병원인증평가

• KTAT (Korean Trauma Assessment and Treatment)

➔대한응급의학회, 대한외상학회 + 대한외상소생협회

• First, 2011, Total 27 times (2019)

• Obligation for only trauma surgeon, not residents

• Previously, emergency medicine resident

• Management for trauma patient ➔ Primary and secondary survey



FIRST, BEFORE DCR

• Advance planning for the arrival of trauma patients

• Patients are assessed, and their treatment priorities are established, based on 

their injuries, vital signs, and the injury mechanisms.

• Primary survey with simultaneous resuscitation of vital functions

• More detailed secondary survey

• The initiation of definitive care

• Damage control surgery on thoracic injury

ATLS

DCS



DAMAGE 

CONTROL 

SURGERY 



ATLS - Primary survey



WHEN TREATING INJURED PATIENTS

• Preparation

• Triage

• Primary survey (ABCDEs) with immediate resuscitation of patients with life-

threatening injuries

• Adjuncts to the primary survey and resuscitation

• Consideration of the need for patient transfer

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

• Adjuncts to the secondary survey

• Continued post-resuscitation monitoring and reevaluation

• Definitive care



PREPARATION



TRIAGE



TRIAGE





INITIAL ASSESSMENT AND MANAGEMENT

The primary and secondary surveys are 

repeated frequently to identify any change 

in the patient’s status that indicates the 

need for additional intervention.

Immediately life 

threatening injuries

Potentially life 

threatening injuries



PRINCIPLE

the patient’s vital functions must be 

assessed quickly and efficiently. 

Management consists of a rapid primary 

survey with simultaneous resuscitation of 

vital functions, a more detailed secondary 

survey, and the initiation of definitive care



QUESTION 1, ON TRAUMA BAY

• 50/M, Driver TA

• On Scene: SOL (+), Upon arrival: SOL (-)

• CPR time: ( 7 ) minutes

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity



JUST 10 SECONDS (ABCD)

Clinicians can quickly assess A, B, C, and D in a trauma patient by identifying 

themselves, asking the patient for his or her name, and asking what happened.

• A irway maintenance with restriction of cervical spine motion

• B reathing and ventilation

• C irculation with hemorrhage control

• D isability(assessment of neurologic status)

• E xposure/Environmental control



AIRWAY AND CERVICAL IMMOBILIZATION

• Airway maintenance

- suctioning to clear accumulated blood or secretions

- GCS ≤ 8 : placement of a definitive airway

➔ Establish a definitive airway if there is any doubt

• While assessing and managing a patient’s airway,

➔ take great care to prevent excessive movement of the cervical spine

- if intubation cannot be accomplished➔ Establish an airway surgically



AIRWAY AND CERVICAL IMMOBILIZATION

• Airway maintenance

- suctioning to clear accumulated blood or secretions

- GCS ≤ 8 : placement of a definitive airway

➔ Establish a definitive airway if there is any doubt

• While assessing and managing a patient’s airway,

➔ take great care to prevent excessive movement of the cervical spine

- if intubation cannot be accomplished➔ Establish an airway surgically



TEMPORARILY RELEASING THE CERVICAL COLLAR



BREATHING AND VENTILATION

• Auscultation/ Visual inspection/ Palpation/ Percussion

• To adequately assess jugular venous distention, position of the trachea, 

and chest wall excursion, expose the patient’s neck and chest.

• Detect injuries: Tension pneumothorax/ Massive hemothorax/ Open 

pneumothorax/ Trachea injury/ Flail chest c severe lung contusion/ Tamponade

• A simple pneumothorax can be converted to a tension pneumothorax 

when a patient is intubated and positive pressure ventilation is provided 

before decompressing the pneumothorax with a chest tube.



OPEN PNEUMOTHORAX



STRIDOR, MARKED CHANGE OF VOICE

• Driver TA



LT. FLAIL CHEST C PARADOXICAL MOVEMENT



CIRCULATION WITH HEMORRHAGIC CONTROL

• Once tension pneumothorax has been excluded as a cause of shock, 

➔ consider that hypotension is due to blood loss until proven otherwise

• Blood Volume and Cardiac Output: Level of consciousness, skin, pulse etc

• Bleeding: Direct manual pressure, Tourniquets for extremity for selected patient, 

Application of a pelvic stabilizing device, large-bore peripheral venous catheters, 

tranexamic acid(within 3 hours of ibnjury), definitive control of hemorrhage etc.

• All IV solutions should be warmed, a bolus of 1 L of an isotonic solution

➔ unresponsive to initial crystalloid therapy, a blood transfusion



CARDIAC TAMPONADE



DISABILITY (NEUROLOGIC EVALUATION)

• Patient’s level of consciousness and pupillary size and reaction

• GCS

• Drug or alcohol intoxication can accompany traumatic brain injury

• Prevention of secondary brain injury by maintaining adequate oxygenation 

and perfusion

• Patients with evidence of brain injury

➔ Neurosurgeon contact, not available -> transfer



EXPOSURE AND ENVIRONMENTAL CONTROL

• Completely undress the patient, usually by cutting off

• After completing the assessment, cover the patient with warm blankets

• Hypothermia is a potentially lethal complication in injured patients

• A high-flow fluid warmer to heat crystalloid fluids to 39°C  is recommended.

• A microwave can be used to warm crystalloid fluids, but it should never be used 

to warm blood products.



DURING THE PRIMARY SURVEY

• ECG monitoring

• Pulse oximetry

• Ventilatory Rate, Capnography, and Arterial Blood Gases

• Urinary and gastric catheters

• Trauma series (X-ray; Chest AP, Pelvis AP, C-spine lateral)

• FAST (focused assessment with sonography for trauma). Extended FAST

• Surgical consultation/ Patient transfer (not to delay transfer)



Systemic approach



Pt. name/Marker

Clavicle 

equidistant from 

spinous processes 

of thoracic spine

Tip of 

endotracheal tube 

(2cm above carina)

Systemic approach



Tip of central 

venous catheter at 

superior vena cava

Cardiac size

(cardiomegaly: > 

½  thoracic cavity)

Systemic approach



• Mediastinum

widening

• Hilar vascular 

structures

• Trachea location

Systemic approach



Compare upper, middle 

and lower zone

Look behind the heart

Systemic approach



Look at bone (each 

rib, clavicle, scapula, 

humerus, spine)

Both diaphragm: 

sharp, continuous

Stomach gas bubble

Under diaphragm: 

pneumoperitoneum

Subcutaneous 

emphysema

Systemic approach



DURING THE PRIMARY SURVEY

• ECG monitoring

• Pulse oximetry

• Ventilatory Rate, Capnography, and Arterial Blood Gases

• Urinary and gastric catheters

• Trauma series (X-ray; Chest AP, Pelvis AP, C-spine lateral)

• FAST (focused assessment with sonography for trauma). Extended FAST

• Surgical consultation/ Patient transfer (not to delay transfer)



FAST (FOCUSED ASSESSMENT WITH SONOGRAPHY FOR TRAUMA)

• A rapid bedside ultrasound examination

• Screening test for blood around

- Heart (Pericardial effusion)

- Abdominal organs (Hemoperitoneum)

: Morison’s pouch, splenorenal recess, pelvic cavity

• Extended FAST (E-FAST)

- Examination of both lungs (pneumothorax, hemothorax)



E-FAST

4. Perihepatic area

8. Pelvis area

1.2. Lung area

7. Pericardial area

6. Perisplenic area



QUESTION 1, ON TRAUMA BAY

• 50/M, Driver TA

• On Scene: SOL (+), Upon arrival: SOL (-)

• CPR time: ( 7 ) minutes

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity



QUESTION 1, ON TRAUMA BAY

• 50/M, Driver TA

• On Scene: SOL (+), Upon arrival: SOL (-)

• CPR time: ( 7 ) minutes

• FAST: Hemopericardium ( + )

Hemoperitoneum ( - )

• V/S: Not checkable

• Next step ??? What should you do for patient on trauma bay

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity



RESUSCITATIVE THORACOTOMY

• Indication







BILATERAL CHEST DECOMPRESSION

• In TRAUMA patient, What is the critical point during CPR?

• WHAT

IS THE MOST IMPORTANT PROCEDURE DURING CHEST COMPRESSION



BILATERAL CHEST DECOMPRESSION

• In TRAUMA patient, What is the critical point during CPR?

• CHEST DECOMPRESSION 

IS THE MOST IMPORTANT PROCEDURE DURING CHEST COMPRESSION

• Field thoracostomy



Field resuscitative thoracotomy





ATLS - Secondary survey



SECONDARY SURVEY

• Head-to-toe evaluation

• Complete history

• Physical examination

• Each region of the body

• The potential for missing 

an injury or failing



HISTORY

• History of the 

mechanism of 

injury (MOI)



HISTORY

• History of the 

mechanism of 

injury (MOI)



AMPLE HISTORY

• Include a history of the mechanism of injury (MOI)

• A llergies

• M edications currently used

• P ast illnesses/Pregnancy

• L ast meal

• E vents/Environment related to the injury



HEAD

• Visual acuity, Ocular entrapment

• Pupillary size

• Hemorrhage of the conjunctiva and/or fundi

• Penetrating injury

• Contact lenses (remove before edema occurs), Dislocation of the lens

• Maxillofacial structures



CERVICAL SPINE AND NECK

• Patients with maxillofacial or head trauma should be presumed to have a 

cervical spine injury, and cervical spine motion must be restricted.

• The absence of neurologic deficit does not exclude injury to the cervical spine

• Active arterial bleeding, an expanding hematoma, arterial bruit, or airway 

compromise usually requires operative evaluation.

• Protective helmet ➔ protection of a potentially unstable cervical spine

• Unexplained paralysis of an upper extremity ➔ a cervical nerve root injury



CHEST

• Inspection, palpation, auscultation and percussion of the chest

• Cardiac tamponade vs. Tension pneumothorax vs. Massive hemothorax

• Hypovolemia

➔ No neck vein distention



CHEST

• Inspection, palpation, auscultation and percussion of the chest

• Cardiac tamponade vs. Tension pneumothorax vs. Massive hemothorax



ABDOMEN, PELVIS, PERINEUM, RECTUM, AND VAGINA

• Early involvement of a surgeon is essential

• Pelvic fractures: ecchymosis over the iliac wings, pubis, labia, or scrotum. 

• Pain on palpation of the pelvic ring is an important finding.

• Perineum and pelvis ➔ Urethral injury

• A rectal examination 

➔ integrity of the rectal wall, and quality of sphincter tone

• Vaginal examination in patients with a risk of vaginal injury.



ABDOMEN, PELVIS, PERINEUM, RECTUM, AND VAGINA

• Early involvement of a surgeon is essential

• Pelvic fractures: ecchymosis over the iliac wings, pubis, labia, or scrotum. 

• Pain on palpation of the pelvic ring is an important finding.

• Perineum and pelvis ➔ Urethral injury

• A rectal examination 

➔ integrity of the rectal wall, and quality of sphincter tone

• Vaginal examination in patients with a risk of vaginal injury.



MUSKULOSKELETAL AND NEUROLOGICAL SYSTEM



ADJUNCTS TO THE SECONDARY SURVEY

• Additional x-ray examinations of the spine and extremities

• CT scans of the head, chest, abdomen, and spine

• Contrast urography and angiography

• Transesophageal ultrasound

• Bronchoscopy

• Esophagoscopy

• Other diagnostic procedures



REEVALUATION

Trauma patients must be reevaluated 

constantly to ensure that new findings are not 

overlooked and to discover any deterioration in 

previously noted findings

As initial life-threatening injuries are managed, 

but other life-threatening problems may….



QUESTION 2, ON TRAUMA BAY

• 50/M, After Penetrating injury, Torso

• On Scene: SOL (+), Upon arrival: SOL (-)

• CPR time: ( 12 ) minutes

• FAST: Hemopericardium ( + )

Hemoperitoneum ( - )

• V/S: Not checkable

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity



QUESTION 3, ON TRAUMA BAY

• 50/M, After Penetrating injury, Torso

• On Scene: SOL (+), Upon arrival: SOL (+)

• CPR time: -

• FAST: Hemopericardium ( + )

Hemoperitoneum ( - )

• V/S: BP 70/40 mmHg, HR 130/min

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity



QUESTION 4, ON TRAUMA BAY

• 50/M, After Blunt injury, Torso

• On Scene: SOL (+), Upon arrival: SOL (+)

• CPR time: -

• FAST: Hemopericardium ( + )

Hemoperitoneum ( - )

• V/S: BP 50/30 mmHg, HR 140/min

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity



QUESTION 5, ON TRAUMA BAY

• 50/M, After Blunt injury, Torso

• On Scene: SOL (+), Upon arrival: SOL (+)

• CPR time: -

• FAST: Hemopericardium ( + )

Hemoperitoneum ( - )

• V/S: BP 50/30 mmHg, HR 140/min ➔ BP 70/50 mmHg, HR 120/min

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity

PRC 3 units transfusion



QUESTION 6, ON TRAUMA BAY

• 50/M, After Blunt injury, Torso

• On Scene: SOL (+), Upon arrival: SOL (+)

• CPR time: -

• FAST: Hemopericardium ( + )

Hemoperitoneum ( - )

• V/S: BP 80/50 mmHg, HR 130/min ➔ BP 70/50 mmHg, HR 140/min

• Next step ??? What should you do for patient on trauma bay?

• Signs of Life

- Respiratory or Motor effort

- Electrical activity

- Pupillary activity

PRC 3 units transfusion



• Why ???  Traumatology ???

• Highly preventable death rate on trauma in South Korea?

• It is not my business.

• I am not a trauma surgeon.

• I am not interested in traumatology.

• I am just thoracic surgeon/ cardiac surgeon/ vascular surgeon …..

• In trainee course, I don’t have a chance to meet and treat the injured patient.

DAMAGE CONTROL RESUSCITATION



TRAUMA TEAMWORK

2018 외상의학 대한외상학회저



IN FUTURE



FURTHER EDUCATION

• Resuscitation on trauma bay

• Team approach

• Immediately vs. potentially life threatening thoracic injuries

• Damage control surgery for thoracic injuries

• Role of CS/TS doctor for patient with profound shock d/t abdominopelvic injuries

• What should I do for severe injured patient ?



THANK YOU FOR YOUR ATTENTION

Sung Wook Chang @ DKUH

E-mail: changsw3@naver.com


