


It generally has been reported that thoracotomy will 
be required in approximately 30% of cases presenting 

after penetrating chest injury and in 15% after 
blunt chest trauma.



• 2016 ~ 2023

• bleeding으로 thoracotomy or VATS 시행

# Thorax AIS ≥ 1

• Blunt Trauma : 146/9168(1.6%)

• Penetrating Trauma : 44/236(18.6%)

# Thorax AIS ≥ 3

• Blunt Trauma : 133/7490(1.8%)

• Penetrating Trauma : 38/177(21.4%)

KTDB in Ajou Hospital



Surgical Timing

Immediate & Emergent 
Thoracotomy

• Traumatic Cardiac 
Arrest

• Shock

• In Extremis

• Emergency Room

Urgent Thoracotomy

• Newly developed life-
threatening condition

• Prevent the 
development of 
deterioration, injury, 
or infection

• Operating Room 
(<48hr)

Delayed Thoracotomy

• Complications or 
missed injury of 
Thoracic trauma

• Delayed repairs of 
diaphragmatic injury 
or aortic injury

• Retained hematoma



Emergency thoracotomy may be defined as that occurring either

immediately at the site of injury, in the emergency department, or in

the operating room, as an integral part of the initial resuscitation.

Immediate & Emergent Thoracotomy



Immediate & Emergent Thoracotomy



Immediate & Emergent Thoracotomy

J Trauma Acute Care Surg. 2015;79: 
159Y173.



Direct to OR

Performance of the primary and secondary surveys and
ongoing resuscitation with the ability to convert to
immediate surgical or other invasive procedural
interventions.

Initial assessment + Resuscitation + Surgical procedure



Journal of Trauma and Acute Care Surgery83(3):349-355, September 2017

Cardiac Box







 An urgent thoracotomy is one that takes place under
more controlled circumstances and in the context of
appropriate physiological stability and hitherto successful
resuscitation.

 An urgent thoracotomy is performed minutes to hours
after injury to control and manage a potential life-
threatening condition or prevent the development of
further deterioration, injury or infection.

Urgent Thoracotomy



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

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

• Persistent blood transfusion is required to maintain hemodynamic 
stability.

• Patient’s physiologic status and whether the chest is completely 
evacuated of blood.

Traditional Criteria





J Thorac Cardiovasc Surg. 1979 Feb;77(2):162-8.



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

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

=> This Concept was largely derived from observations made in the 
early 1970s based on experience predominantly with penetrating 
injuries.

Hemothorax



J Trauma Acute Care Surg. 2014 
Dec;77(6):994-1002.



J Trauma Acute Care Surg. 2014 
Dec;77(6):994-1002.



Blunt trauma?

Blunt ≠ Penetrating

Only chest tube drainage? 



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.



J Trauma. 2011 
Feb;70(2):510-8.



When the source of hemorrhage was believed
to be the thoracic cavity, thoracotomy was
performed regardless of chest tube output..



J. Clin. Med. 2021, 10, 
3843.



The inclusion criterion was a chest tube 
drainage amount that met the MHT criteria.

Therapeutic operations were defined as 
those involving surgical haemostasis; 
otherwise, operations were considered non-
therapeutic. 

The non-therapeutic operation group 
included the patients who received 
nonoperative management.







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

Physiology

Refractory shock & Coagulopathy

Clearly identified injuries of thorax

Combined injuries

Blunt Chest Trauma



VATS is now widely accepted as a safe and effective procedure for the diagnosis 
and treatment of a multitude of blunt and penetrating chest injuries. 

- Diagnostic video-assisted thoracoscopic surgery 

 Diaphragm Injury
 Transmediastinal and precordial injuries

- Persistent thoracic hemorrhage

 VATS is useful for patients with significant bleeding who do not meet the criteria for massive 
hemothorax and are hemodynamically stable.

 Several studies have demonstrated a success rate of up to 80% using VATS to control 
intrathoracic bleeding

 Persistent bleeding from the chest arises from intercostal vessels or lung lacerations.
 Hemostasis can be achieved thoracoscopically using cautery, endoclips, direct pressure or
endovascular stapling devices.

Video-Assisted Thoracoscopy (VATS)

Curr Opin Crit Care. 2006 Dec;12(6):584-
9



J Trauma Acute Care Surg. 2014 
Dec;77(6):994-1002.

Video-Assisted Thoracoscopy (VATS)



World J Surg (2015) 39:940–952



Video-Assisted Thoracoscopy (VATS)

World J Surg (2015) 39:940–952



Transcatheter Arterial Embolization(TAE)

• Transcatheter arterial embolization (TAE) is 
becoming the treatment of choice for 
hemorrhage in traumatic splenic, hepatic, 
renal, and pelvic injuries.

• However, there are no guidelines and also 
limited reports about embolization following 
traumatic thoracic injury.

• The clinical success rate has been reported 
to range from 78.9% to 92.6%.







J Emerg Trauma Shock. 2021 Apr-Jun; 14(2): 111–116

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8312918/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8312918/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8312918/


Bleeding from thoracic spinal fractures
Scand J Trauma Resusc Emerg Med. 2020 Sep 11;28(1):92





Scand J Trauma Resusc Emerg Med. 2020 Sep 11;28(1):92



CASE

M/22

Fall from 14th floor

BP 94/72 HR 142

88% via 100% mask 15L

GCS 3/5/6
FAST(-)

HOD 1 
Chest tube drainage 2000ml



Embolization of injured lumbar arteries (two levels) 
using NBCA glue mixture.

HOD 2 chest tube drainage 500cc for 1 day
HOD 2 OS op for multiple spine fracture



International Journal of Surgery Case Reports 77 (2020) 133–137 





• Arteries feeding the diaphragm comprise the pericardiophrenic artery; the 
musculophrenic artery, branching from the internal thoracic artery, and; the 
inferior phrenic artery, branching from the abdominal aorta or the celiac artery.

• The effect of embolization of the intercostal artery or the internal thoracic artery 
on hemostasis in the diaphragm is not clear. 

• Since embolization of the inferior phrenic, pericardiophrenic, and musculophrenic 
arteries is not a simple procedure, a lengthy surgical intervention is required to 
stop bleeding in the diaphragm. If the vital signs are unstable, these arteries 
should not be sticked for IVR



CASE

F/50
Slip down 3 days ago
BP 208/107 HR 68
100% via 100% mask 15L
GCS 4/5/6

Chest tube drainage : 1130ml in 
local clinic

Thoracoscopic exploration

Op finding 
Lung laceration 3cm at RLL
Diaphragm laceration 5cm



Although there are no definitive guidelines
for the management of traumatic
pseudoaneurysms, it is important to analyze
their size, as well as patient symptoms and 
hemodynamic status in order to ascertain
the risk of rupture and decide whether to
observe the patient or to perform endovas-
cular or surgical repair.



CASE

M/7

Out car TA

137/119

97% via 100% mask 15L

GCS 3/5/5



HOD 1 Chest tube drainage 600cc
HOD 2 ARDS 진행
HOD 4 ECMO support



HOD 15 ECMO weaning



Repeated abscess drainage
HOD 29 tracheostomy
HOD 32 ventilator weaning
HOD 52 tracheostomy seal off
HOD 59 discharge



CASE

F/23

Fall from 4th floor

BP 90/20 HR 120

98% via 100% mask 15L

GCS 4/4/5

Chest tube drainage 890ml for 6 
hr



CASE

1.C7 Rt. transverse process Fx.   
2. Both multiple rib fx.

Lt. hemopneumothorax (s/p chest tube insertion)
Rt. lung contusion

5. Lt. renal injury
4. r/o Fx. unstable burst, T4
Flexion-distraction injury, T7/8   
Flexion-distraction injury, T12/L1   
Fx. transverse process, T2-3, Lt.   
Fx. transverse process, T4, Both   
Fx. transverse process, T5-T7, Rt.   
Fx. transverse process, T8, Both.   
Fx. transverse process, T9-L3, Lt.   
Fx. transverse process, L4, Both.   
Fx. transverse process, L5, Lt.   

6. Fx. sacrum (λ-type)
Diastasis, SI joint, Rt.
Fx. ilium, Rt.
Fx. both rami of pubis, pelvis, Lt.
Fx. lateral malleolus, ankle, Lt.



No active bleeding in 
the pelvis, kidney, and 
thoracic wall

Pseudoaneurysms in 
the left lower lung

Selective embolization 
of pseudoaneurysm 
and feeding branch 
using NBCA glue 
mixture



HOD 2 open reduction & posterior fusion for T-L spine 
& SI screw insertion for pelvic bone fracture
HOD 6 ventilator weaning



Occult Hemothorax

• Hemothoraces seen on CT scan but not on x-ray are defined as occult hemothoraces.

• The standard trauma bay supine chest x-ray is noted to be able to detect most large volume 
(greater than 500 mL) hemothoraces.

• Conservative treatment of occult hemothorax fails in 23.1% of patients.

• It may be possible to safely observe patients with occult hemothoraces less than 300 mL (1.5 
cm pleural stripe) secondary to blunt trauma without upfront tube thoracostomy insertion.

J Trauma Acute Care Surg. 2020 
Dec;89(6):1225-1232.



Delayed Thoracotomy

In a patient with multisystem trauma, delayed repair is appropriate to 
allow time for stabilization or treatment of a severe injury to the 
brain and intra-abdominal organs or pelvis.

• Complications or missed injury of thoracic trauma

• Delayed repairs of diaphragmatic injury

• Retained hematoma

• Empyema



Retained Hemothorax

• The presence of retained hemothorax on postplacement CXR has been shown to be an 
independent predictor of the development of empyema in 33% of patients

• Persistent retained hemothorax, seen on plain films, after placement of a thoracostomy tube 
should be treated with early VATS, not a second chest tube (Level 1).

• In a prospective randomized trial, Meyer et al. showed that patients who had retained 
hemothorax on plain films 72 hours after initial chest tube output benefited from early VATS 
instead of a second chest tube.

• Patients undergoing VATS had significantly shorter duration of chest tube drainage, fewer 
days in the hospital after the procedure, and lower hospital costs than putting in a second 
chest tube.

J Trauma. 2011 Feb;70(2):510-8.



The American Journal of Surgery 221 (2021) 873e884



Acute Care Surg. 2017;82: 728–732.



Take Home Massage

• Thoracic trauma resulting in persistent hemodynamic instability, without another 
obvious source, should also prompt emergent thoracic exploration.

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

• VATS and TAE are useful for patients with significant bleeding who are hemodynamically 
stable.

• Persistent retained hemothorax, seen on plain films, after placement of a thoracostomy tube 
should be treated with early VATS.






