CQ17: Is postmortem imaging useful for identifying rib fractures caused by cardiopulmonary

resuscitation (CPR)?

Recommendation Grade: C1

Rib fractures resulting from CPR are often characterized by incomplete fractures known as buckle
rib fractures, which are frequently observed on postmortem CT. These fractures are particularly
common in elderly individuals and in cases where CPR was performed for long period of time. They
typically occur in the anterior one-third of the 2nd to 9th ribs, and their identification can help

differentiate CPR-related fractures from those caused by external trauma.

Explanation

e Background

Cardiopulmonary resuscitation (CPR) involves chest compressions to generate cardiac output.
Manual chest compressions are recommended to depress the lower part of the sternum by
approximately 5 cm'. Because this procedure exerts substantial force on the rib cage, rib fractures are
frequently observed as a common complication®®. In recent years, mechanical chest compression
devices (such as LUCAS® and AutoPulse®) have become more widely used. Similar to manual
compressions, rib fractures remain one of the most frequent complications associated with these
devices™.

o Imaging Findings

Rib fractures caused by manual chest compressions are often characterized by a type of incomplete
fracture known as a buckle rib fracture, in which only the inner cortex—or, less commonly, the outer
cortex—is disrupted, while continuity is maintained on the opposite side. These fractures are
frequently observed on postmortem CT®. They are especially common in elderly individuals or in cases
where CPR was prolonged?® * &. Most buckle rib fractures occur in the anterior one-third of the 2nd to
9th ribs. In lower ribs such as the 7th to 9th, buckle rib fractures are often seen at the costochondral
junction* ¢, When rib fractures are located in the posterior ribs, below the 9th rib, or when inward
bending is observed, the possibility of traumatic injury unrelated to chest compressions should be
considered®.

In comparisons between manual chest compressions and mechanical compressions using devices
such as LUCAS or AutoPulse, the frequency of rib fractures is reported to be similar” #, or in some
reports, higher with manual compressions®. Both manual compressions and those performed using
LUCAS tend to result in anterior rib fractures, with few fractures in the posterior ribs. In contrast,
chest compressions using AutoPulse are associated with a higher incidence of posterior rib fractures’
°. Therefore, when diagnosing rib fractures related to chest compressions, it is important to understand

the characteristics of the device used and to interpret findings with caution.
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In addition to rib fractures, sternal fractures are also frequently observed following chest

compressions? * 3 ¢ These typically involve fractures of the outer cortical bone and are often

accompanied by inward deformation or depression®.

O Literature Search Strategy and Selection (as of September 17, 2023)

[PubMed]
# Search formula Number of
articles
1 Search ((((("postmortem CT") OR "postmortem MRI") OR "postmortem 1,076

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

"postmortem imaging"

2 Search (#1) AND CPR 22
[ HhiE Ichushi-Web (Japan Medical Abstracts Society Database)]
# Search formula Number of
articles
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Figure 1: Male in his 60s

Rib fractures on both sides caused by resuscitation efforts (=>).

=

Figure 2: Female in her 80s, fall

A left-sided pneumothorax is observed. There is fluid accumulation in both pleural cavities, with a
marked high-density area dorsally on the left side, suggesting a hemothorax. When dorsal rib fractures

are present, causes other than resuscitation efforts should be considered.
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