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What is the role of trauma surgery 
in emergency chest trauma patients?

• 30/M, 서울중구거주

• 20분전 NMC 앞에서우측가슴을칼에찔림

• ER 도착 5분후심정지

• 3분만에흉부외과의사도착

• 현재 EM에서 CPR 중

What should we do?

Quiz!
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WHAT IS THE NEXT STEP?

1. Chest tube insertion, Rt.
2. Running to OR
3. ECMO
4. REBOA
5. Sternotomy
6. Rt. Thoracotomy
7. Lt. Thoracotomy
8. Clamshell thoracotomy
9. Transfer
10.DNR..

CPR
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Answer

1. Chest tube insertion

2. Running to OR

3. ECMO

4. REBOA

5. Sternotomy

6. Rt. Thoracotomy

7. Lt. Thoracotomy

8. Clamshell thoracotomy
9. Transfer

10.DNR..
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Cardiac arrest

• Hypovolemic shock?

• Tension hemopneumothorax?

• Aspiration and desaturation?

• Air embolism?

• Lung only?

• Rt. Heart?

• IMA? Intercostal a.?
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Clamshell thoracotomy

 Release tension hemopneumothorax

 Open cardiac massage

 Aortic cross clamping (≒ REBOA)

 Approach to Rt. Lung, hilum and Rt.side heart

 Temporary bleeding control with Hilum twist or clamp

Massive transfusion, Tractotomy, …… and SAVE THE LIFE! (~15%)
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Thoracic trauma in KOREA

• 전체사망원인의 ~9%

• 연령별사망원인 1위

• 10대: 외상

• 20대: 외상

• 30대: 외상

• 40대이상: 암

• 전체외상환자중흉부외상환자: 37.3%

• 중증 외상 환자중 흉부 외상환자: 58.9%

YOUNG, ACTIVE WORKER

Important to bring the patient 
BACK TO SOCIETY
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Classification and mechanism of injury

• Blunt: m/c

• Motor vehicle accidents
• Falls from height
• Physical assault
• Blunt object injury

• Penetrating: life threatening

• Blast
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Immediate resuscitation

Primary survey

• Airway obstruction

• Tension pneumothorax

• Massive hemothorax

• Cardiac tamponade

• Open pneumothorax

• Tracheobronchial injiury
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Immediate resuscitation

Secondary survey

• Simple pneumothorax

• Hemothorax

• Pulmonary contusion

• Flail chest

• Blunt cardiac injury

• Aortic rupture

• Diaphragmatic rupture

• Esophageal rupture
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Thoracostomy

• Only 10 ~ 15% of all chest wounds require thoracotomy

• 85% can be managed with a closed tube thoracostomy *

* LoCicero J 3rd, Mattox KL. Epidemiology of chest trauma. Surg Clin North Am. 1989;69(1):15-19.
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Emergency Department Thoracotomy

(Resuscitative Thoracotomy)
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Indication of EDT
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ATLS protocol
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Open cardiac massage

I n  a n im a l  s t u d i e s
E x t e r n a l  : 2 5 % o f  C O

O p e n  c a r d i a c  : 6 0  t o  7 0 % o f  
C O

I n  a  s m a l l  s t u d y  o f  1 0  p a t i
e n t s

C o r o n a r y  p e r f u s i o n  p r .
: 4 0 0 % g r e a t e r  w i t h  o p e n  c a
r d i a c



17

Open cardiac massage

T w o -h a n d  ("c l a p p i n g ") t e
c h n i q u e  

T h e  w r i s t s  p l a c e d  t o g
e t h e r

T h e  t h u m b  a d j a c e n t  t
o  f i n g e r  
Apex to base

Internal defibrillation (10-50 J)



18

Aortic Cross Clamping

R e d i s t r i b u t i o n (h e a r t , 
b r a i n )
S u b d i a p h r a g m a t i c  l o
s s

Just above the diaphragm

Reposition to lower level

No more than 30mins
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Bilateral anterior thoracotomy

(Clamshell thoracotomy)
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LAT RAT
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Sternotomy Clamshell
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Management of specific injuries
BluntCardiacInjury

• Myocardial rupture
• Hemopericardium

• Septal and valvular injury
• Tear of the leaflet 

• Tear of the papillary muscle or chordae tendineae

• Myocardial infarction
• Coronary artery dissection, laceration, and thrombosis

• Cardiac dysfunction
• myocardial contusion

• Arrhythmia
• persistent tachycardia, new bundle branch block, a.fib..

• Concomitant injury

• Sternal fracture (!)
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Management of specific injuries
Blunt Pulmonary Injury

• Pneumothorax

• Hemothorax

• Tracheobronchial injury

• Pulmonary contusion
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Management of specific injuries
BluntChest Wall Injury

• Sternal fracture

• Scapula fracture

• Rib fracture

• Flail chest

• Sternoclavicular dislocation

• Thoracic spine fracture
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Management of specific injuries

Rib fractures
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Flail chest
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Paradoxical respiration
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Surgical Stabilization of Rib Fracture (SSRF)
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32



33

Mayo Clinic PENNSYLVANIA

Denver
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Management of specific injuries

Penetrating thoracic Injury
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Management of specific injuries
Pulmonary tractotomy



REBOA (Resuscitative Endovascular 
Balloon Occlusion of the Aorta)



NCTH (Non-compressible torso hemorrhage)





Balloon inflation to occlude the aorta flow

Zone 1: from left subclavian a.
to celiac trunk

 Abdominal 
or truncal hemorrhage

Zone 3: from the lowest renal a. 
to aortic bifurcation

 Pelvic hemorrhage

Zone 2: from the celiac trunk 
to lowest renal a.

 No occlusion

Xyphoid

Umbilicus

J Thorac Dis. 2018 Sep;10(9):5550-5559
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Blunt trauma without open wound

• Pneumothorax or hemothorax

 Clean thoracostomy
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Clean thoracostomy

• Q.

① Continuous while having a chest tube 

② Once before and once after placing the chest tube

③ Only once before chest tube placement

④ No antibiotics required
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Clean thoracostomy

• A.

• Continuous while having a chest tube 

• Once before and once after placing the chest tube

• Only once before chest tube placement

 No antibiotics required *

* Freeman JJ, Asfaw SH, Vatsaas CJ, et al. Antibiotic prophylaxis for tube thoracostomy placement in trauma: a practice management guideline from the Eastern Association for 
the Surgery of Trauma. Trauma Surg Acute Care Open. 2022;7(1):e000886.
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Penetrating trauma (without esophageal injury)

• Prophylactic intravenous antibiotics should be 
administered

 Cefazolin 2 g IV Q8h

Use for 24 hours after surgery

* Sanabria A, Valdivieso E, Gomez G, Echeverry G. Prophylactic antibiotics in chest trauma: a meta-analysis of high-quality studies. World J Surg. 2006;30(10):1843-1847. 
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Chest trauma with esophageal injury

• Broad-spectrum intravenous antibiotics
• Covering aerobes and anaerobes

• Ampicillin/sulbactam (3 gm QID)

• Piperacillin/tazobactam (3.375 gm QID)

• Clindamycin (900 mg TID) + Ciprofloxacin (400 mg BID)

• Carbapenem

* Sanabria A, Valdivieso E, Gomez G, Echeverry G. Prophylactic antibiotics in chest trauma: a meta-analysis of high-quality studies. World J Surg. 2006;30(10):1843-1847. 
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Chest trauma with esophageal injury

+ Antifungal coverage
• Long-term antacid therapy

• Steroids or other immunosuppressive therapy

• HIV infection

• Known esophageal candidiasis

 Fluconazole 400 mg QD

* Sanabria A, Valdivieso E, Gomez G, Echeverry G. Prophylactic antibiotics in chest trauma: a meta-analysis of high-quality studies. World J Surg. 2006;30(10):1843-1847. 
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Cardiac injury

• Cardiac laceration or rupture
• Cardiac operation with/without CPB

• Standard preoperative antibiotics should 
be administered

 Cefazolin
(Redose interval: 4 hours)

 or Vancomycin
• F r e q u e n t  M R S A  i n f e c t i o n s

• P a t i e n t s  p r e v i o u s l y  c o l o n i z e d  w i t h  M R S A

• P e n i c i l l i n s o r  c e p h a l o s p o r i n s  a l l e r g y
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Resuscitative thoracotomy

• Recommended before any cardiothoracic surgery

• Procedure should not be delayed for antibiotic administration

± Enteric gram-negative bacilli
• Aminoglycoside (gentamicin 5 mg/kg IV)

• Fluoroquinolone (ciprofloxacin 400 mg IV or levofloxacin 500 mg IV)

* Weare S, Gnugnoli DM. Emergency Room Thoracotomy. [Updated 2023 Jul 24]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan. 
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Pulmonary and tracheobronchial injury

• Lung contusion: 
• For treatment of advanced pneumonia 
• Not prophylaxis

• Traumatic pulmonary pseudocyst: 
• Still controversial
• Infected?

• TBI: 
• Non-operative management
 Broad-spectrum antibiotic coverage
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Chest wall pain after trauma

• Impaired function, recovery, and quality of life

• Prolonged opioid use/opioid-induced adverse events

• Morbidity

• Pneumonia

• Ileus

• Health economic impact

• Increase length of stay, time to discharge, readmission rates

• Increase cost of care
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Pain management

• NSAIDs

• AAP

• Opioids

• Gabapentin

• IV & Epidural PCA

• Intercostal nerve block

• Paravertebral catheter

• Subcutaneous catheter

Multimodal management
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Physiotherapy and rehabilitation

• Early physiotherapy  reduced respiratory complications and length of stay

• Encourage physiotherapy as early as possible

• Rehabilitation is an essential component of successful treatment of thoracic trauma 



52



ER OP. ICU Consult op. Rehab.

Trauma..
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서울권역외상센터

서울권역외상센터 지정 ’23.07.21. 
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서울권역외상센터

전국 권역외상센터 현황_ 17개소

연령
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전국 예방가능 외상사망률

2019년 예방 가능 외상 사망률(‘22년 3월 보건복지부 발표)

2015 2017 2019 2021

전국 30.5 19.9 15.7 14.62

서울 30.8 30.2 20.4 12.4

인천/경기 27.4 16.7 13.1 10.2

대전/충청/강원 26 15 14.7 15.8

광주/전라/제주 40.7 25.9 15.5 21.1

부산/대구/울산/경상 29.4 16 15.5 13.6
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국립중앙의료원 신축이전

새병원

현재
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출처: 의협신문
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