
CQ16 Is it useful to use postmortem images to determine organ damage due to cardiopulmonary 

resuscitation? 

 

Grade of recommendations: C1 

 

Postmortem images are useful in cases of cardiopulmonary arrest without trauma. There are 

differences in the frequency of organ damage that occurs when cardiopulmonary resuscitation is 

performed manually and when it is performed using an automatic chest compression device (LUCUS

Ⓡ, AutoPulseⓇ). Do not mistakenly interpret organ damage caused by cardiopulmonary resuscitation 

as an antemortem injury. 

 

Explanation--------------------------------------------------------------------------------------------------------- 

Background 

In cardiopulmonary resuscitation for out-of-hospital cardiopulmonary arrest, there is a method where 

the victim is placed in a supine position and the precordial chest is subjected to manual pressure. In 

recent years, various automatic chest compression devices have been developed and their usefulness 

has been reported, while complications have also been reported. 

 

Image findings 

Cardiopulmonary resuscitation for cardiopulmonary arrest includes chest compression and positive 

pressure ventilation. There are many reports of organ damage that become apparent after resuscitation 

[1, 2]. In addition to rib/sternal fracture (CQ15), thoracic pericardial hematoma [2-4], myocardial 

injury [2], coronary artery injury (embolism) [2], aortic dissection [2], inferior vena cava injury [2], 

mediastinal hemorrhage [2], pneumothorax/pneumomediastinum [2, 5], pleural fluid 

retention/hemothorax [2, 4], lung injury [2], and abdominal liver injury [2, 3, 6] have been reported. 

As the cardiopulmonary resuscitation becomes longer, more intravascular gas is observed [7], and 

intravascular gas is observed not only in the blood vessels and hepatic veins [8], but also in the skull 

[9,10] (CQ7). Many studies are still ongoing to investigate whether intravascular gas in non-trauma 

death flows into blood vessels during cardiopulmonary resuscitation or occurs after death due to causes 

other than putrefaction. 

Regarding the severity of organ damage, no significant differences were observed between manual 

cardiopulmonary resuscitation and those performed using an automatic chest compression device [3]. 

However, when an automatic chest compression device was used, liver damage [3, 11-13] was 

frequently observed, and intraperitoneal hemorrhage, retroperitoneal hemorrhage, and intraperitoneal 

free gas were statistically significantly increasing in incidence when compared to manual precordial 

compression [14]. Of the automatic chest compression devices, LUCUS® does not cause more serious 



organ damage than manual precordial compression. AutoPulse® has been reported to cause serious 

organ damage [11]. Although postmortem angiographic CT make it easier to identify the site of injury 

[15], it has not been concluded that it is possible to determine whether it is an antemortem injury or 

postmortem injury. 

 

Figure Severe collateral damage from cardiopulmonary resuscitation 

This is considered to be a postmortem 

change (hypostasis). Immediately, 

cardiopulmonary resuscitation such as 

chest compression was performed, but 

death was confirmed at the hospital to 

which the patient was transferred. The 

posmortem CT shows multiple rib fractures, right pneumothorax, left mediastinal deviation, left hemothorax (coagulation), massive 

bleeding in the subcutaneous muscles of the left chest and back, and right subcutaneous emphysema(A-C). Liquid retention (D) was 

also observed in the abdominal cavity, and intra-abdominal organ damage was suspected. With the autopsy, a wide range of fractures 

are observed in the chest, but no bleeding is observed in the fractures of the right thorax, and bleeding is observed in the muscle 

covering the left thorax that communicates with the chest cavity (E). A rupture was observed on the front surface of the left lobe of 

the liver (under the xiphoid process), and 430 ml of blood fluid was accumulated in the abdominal cavity. The pericardium was greatly 

dehisced, the heart averted to the left pleural cavity (F), and a 340 ml of blood containing clot was accumulated in the left pleural 

cavity. A large rupture was observed on the anterior wall of the heart to the apex (G). Histopathological examination revealed a heart 

rupture after myocardial infarction. 

It is considered that the severe collateral damage caused by cardiopulmonary resuscitation modified the pathology at the time of death. 

 

  



Literature search formula and literature selection (2019/6/28) 

PubMed 

# Search formula Number of 

documents 

1 Search ((((("postmortem CT") OR "postmortem MRI") OR "postmortem 

imaging") OR "post-mortem CT") OR "post-mortem MRI") OR "postmortem 

imaging" 

827 

 Search (#1) AND CPR 16 

 

Ichushi (Medical Journal） 

# Search formula Number of 

documents 

1 (死後 mri/AL) and (PT=原著論文,会議録除く) 15 

2 (死後 ct/AL) and (PT=原著論文,会議録除く) 191 

3 ((心肺蘇生法/TH or 心肺蘇生術/AL)) and (PT=原著論文,解説,総説,図

説,Q ＆A,講義,会議録除く) 

6,281 

4 #1 and #3 0 

5 #2 and #3 16 

 

From other than search formula 

[1], [2], [15] 
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