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Resuscitative Thoracotomy

≒

Emergency Department Thoracotomy



History

• In 1874, Schiff promoted the 
concept of thoracotomy for open 
cardiac massage.

• Block first suggested the potential 
application of this technique for 
penetrating chest wounds and 
heart laceration in 1882.

• In 1901, at Tromsø Hospital in 
Norway, Kristian Igelsrud
performed the first successful 
direct heart compression in history.

Kristian Igelsrud
(1867–1940)

Moritz Schiff
(1823–1896)



History

• Initially, cardiovascular collapse from medical causes was the most common reason for thoracotomy in the early 
1900s.

• Beck, using internal defibrillation in 1947, made open chest cardiac massage no longer a rare occurrence.

• The demonstrated efficacy of closed-chest compression by Kouwenhoven et al. in 1960 and the introduction of 
external defibrillation in 1965 by Zoll et al. virtually eliminated the practice of open-chest resuscitation for medical 
cardiac arrest.

• However, in the late 1960s, the pendulum swung again toward emergent thoracotomy, promulgated by the Ben 
Taub group for resuscitation of the moribund patient with penetrating cardiovascular injuries.

• In the 1970s, the Denver General Hospital and the San Francisco General Hospital challenged the appropriate role 
and clinical indications for RT.



Physiologic Rationale

• Perform open cardiac massage

• Release pericardial tamponade and control cardiac hemorrhage

• Control intrathoracic hemorrhage

• Achieve thoracic aortic cross-clamping

• Evacuate bronchovenous air embolism



Anterolateral Thoracotomy



Clamshell Incision 
(Bilateral anterolateral thoracotomy)





Pericardiotomy



Open cardiac massage

• Extrenal chest compression

cardiac output : 20-25%

cerebral perfusion : 10-20%

• In models of inadequate intravascular volume(hypovolemic shock) or restricted 

ventricular filling(pericardial tamponade), external chest compression fails to 

augment arterial pressure or provide adequate systemic perfusion.

• Cardiac output with open chest massage is approximately double that obtained by 
closed chest massage. 

• Cerebral blood flow during open chest massage approaches physiologic values.



2 cupped hands, opposed at the wrist 
and avoiding thumb pressure. 



Defibrillation



Thoracic aortic cross-clamping

• In patients with hemorrhage shock, 
aortic cross-clamping redistributes the 
paitent’s limited blood volume to the 
myocardium and brain.

• Patients sustaining intra-abdominal 
injury may benefit from aortic cross-
clamping due to reduction in 
subdiaphragmatic blood loss.





Complications

• Ischemia to distal organs
• Gut’s tolerance to normothermic ischemia : 

30-45min.

• Renal tolerance : 

30min

• Iatrogenic injury to the Thoracic aorta

• Thoracic sepsis

• Esophageal injury during aortic clamping



Complications

• Acute left heart failure
• Sudden overloading of the Lt. heart

• Careful monitoring

• Partially releasing the clamp maintain SBP 120~200 
mmHg

• Paraplegia
• Due to spinal cord ischemia.



Release pericardial tamponade
and control cardiac hemorrhage

• The patient in the third phase of tamponade, with profound 
hypotension(SBP < 60mm Hg), should undergo EDT rather than 
pericardiocentesis as the management for evacuation of pericardial 
blood.

• Following release of tamponade, the source of tamponade can be 
directly controlled with appropriate interventions based on the 
underlying injury.





Evacuate Bronchovenous Air Embolism





Resuscitative Thoracotomy
Outcomes



J Am Coll Surg. 2001 Sep;193(3):303-9.
Practice management guidelines for emergency department thoracotomy. Working Group, Ad Hoc Subcommittee on Outcomes, American 
College of Surgeons-Committee on Trauma.(ACSCOT)
Working Group, Ad Hoc Subcommittee on Outcomes, American College of Surgeons. Committee on Trauma.

http://www.ncbi.nlm.nih.gov/pubmed/?term=Working+Group,+Ad+Hoc+Subcommittee+on+Outcomes,+American
http://www.ncbi.nlm.nih.gov/pubmed/?term=Working%20Group,%20Ad%20Hoc%20Subcommittee%20on%20Outcomes,%20American%20College%20of%20Surgeons.%20Committee%20on%20Trauma%5bCorporate%20Author%5d














Damage Control 
Resuscitation



DAMAGE CONTROL?

The term damage control comes from the US 
Navy and was described in the 1940s for control 
of battle damage to ships.

Rapid repairs to keep the ship afloat, 

Return to port, 

and finally definitive repairs. 



“bloody vicious cycle” - unattended core 
hypothermia and persistent metabolic 
acidosis as key events promoting a lethal 
coagulopathic state.

Elerding SC, Aragon GE, Moore EE. Fatal hepatic hemorrhage after trauma. Am J Surg. 
1979;138:883-888.

Kashuk JL, Moore EE, Millikan JS, Moore JB. Major abdominal vascular trauma-a 
unified approach. J Trauma. 1982;22:672-679.

Am J Surg. 1996;172:405-410.



In 1993, Rotondo et al. 

• 1988. 2~ 1991. 7

• > 10 packed RBC

• Penetrating injury & abdominal injury



returning to the operating room
;definitive repair of their injuries 

continued resuscitation and aggressive correction of their
coagulopathy, hypothermia, and acidosis in the ICU 

Control hemorrhage and contamination

Damage Control Surgery

DCS

DCR



Damage Control Surgery = Only Staged Laparotomy?

Originally implemented for injured patients with “ metabolic failure” or 

“physiologic exhaustion”(hypothermia, metabolic acidosis, coagulopathy), 

damage control surgery quickly became a technique used by multiple surgical 

specialties including the following : general surgery, thoracic surgery, vascular 

surgery, orthopedic surgery, gynecologic surgery, etc.

- Trauma 8th ed. -



Indication 
for Damage Control Surgery



Thoracic Damage Control Surgery

• Abdominal damage control surgery 

- hemorrhage & immediate infection exposed by the GI tract

• Thoracic damage control surgery

- exsanguination 

- space occupying and lung-compression events

=> Arrest of hemorrhage and maintaining oxygenation by 
relieving intrathoracic positive pressures.



Techniques of Thoracic Damage Control 
Surgery

• Pulmonary hilum control

(twisting or clamping pulmonary hilum)

• Lung sparing technique

(Pulmonary tractotomy, Pneumonorrhaphy, Wedge resection) 

• Intrathoracic Guaze Packing



HILAR CONTROL

Timothy L, Van Natta , Brian R Smith, Scott D Bricker, Brant A Putnam. Hilar control in 
penetrating chest trauma: a simplified approach to an underutilized maneuver. J Trauma. 
2009;66:1564 –1569.



PULMONARY HILUM TWIST

Wilson A, Wall MJ Jr, Maxson R, Mattox K. The pulmonary hilum twist as a thoracic damage 
control procedure. Am J Surg. 2003 Jul;186(1):49-52.



Lung Sparing Technique



Stapled pulmonary tractotomy

Trauma 8th ed.



Wedge resection



Intrathoracic Guaze Packing

• Intrathoracic packing may be effective in particular 
locations in the thoracic cavity such as the space 
enclosed between bones, around vertebrae, at the 
lung apex, and between the diaphragm and thoracic 
wall.

• It is advisable to wait for at least three hours after 
packing if the vital signs of the patient can be 
maintained with appropriate blood transfusion.

• The physician should continue to wait if the volume of 
the thoracic tube discharge decreases to <200ml/hr
within 4 or 5 hours.

• 96–120 hours is an acceptable duration in terms of 
the risk of infection.

• Packed gauze should be removed within three or four 
days.Y Moriwaki, H Toyoda, N Harunari, M Iwashita, T Kosuge, S Arata, N Suzuki

Gauze packing as damage control for uncontrollable haemorrhage in severe thoracic Trauma. 
Ann R Coll Surg Engl 2013; 95: 20–25
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