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PATIENT DESCRIPTION

A 58-year-old female patient was ad-
mitted to the intensive cardiac care 

unit (ICCU) after surviving an event of 
out-of-hospital cardiac arrest (OHCA) 
secondary to anterior ST-elevation 
myocardial infarction (STEMI). Car-
diopulmonary resuscitation (CPR) was 
initiated with traumatic, aggressive, and 
prolonged chest compressions given by 
the patient's husband until emergency 
medical services (EMS) arrived.

Primary percutaneous coronary in-
tervention (PCI) for the culprit lesion 
in the left anterior descending coronary 
artery (LAD) was performed at hospital 
admission, achieving hemodynamic sta-
bility with no further arrhythmias and 
preserved systolic function. Therapeutic 
hypothermia protocol was applied and 
mechanical ventilation was needed due 
to flail chest accompanied with pulmo-
nary contusion. Two days after admis-
sion the patient underwent chest com-
puted tomography angiography (CTA) 
demonstrating a rare CPR complication 
of thoracic descending aorta intramural 
hematoma with floating thrombus.

The patient had a medical history of 
hypertension, hyperlipidemia, and asth-

ma with no history of sudden cardiac 
death, cardiomyopathy, or known genet-
ic syndromes involving the major blood 
vessels. The day of her admission, the 
patient complained of typical angina, 
which she ignored. A few hours later, the 
patient collapsed at home. She was treat-
ed with basic life support (BLS) CPR by 
her husband for a total of 15–20 minutes 
before an ambulance has arrived. When 
EMS arrived, the patient was connected 
to a monitor-defibrillator, which offered 
ventricular fibrillation (VF).The patient 
was defibrillated with return of sponta-
neous circulation (ROSC) after 10 min-
utes of advanced life support CPR and 
was evacuated to our hospital. 

Due to an ECG pattern of anterior wall 
STEMI as transmitted to our attending 
physician, the patient was directly admitted 
to the catheterization laboratory for prima-
ry PCI. On coronary angiography, a signif-
icant lesion was observed in her proximal 
LAD and treated with direct implantation 
of a drug eluting stent. After PCI, the pa-
tient was hospitalized in our ICCU and was 
treated with targeted temperature manage-
ment to achieve therapeutic hypothermia 
for 24 hours. Following that period, the 
patient was re-warmed, sedation was with-
held, and the patient was extubated.

Due to continuous hypoxemia and 
flail chest with suspected aspiration pneu-
monia, the patient underwent a CTA scan 
for further evaluation. The CT showed 
intramural hematoma (IMH) extending 
from her left subclavian artery to the ce-
liac artery, along with a floating throm-
bus in the abdominal aorta [Figure 1], 

as well as multiple rib fractures and lung 
contusion.

The patient was treated conservatively 
with analgesia, blood pressure control, and 
intravenous heparin, and was discharged 
after 20 days of hospitalization with no 
significant neurologic deficit with direct 
oral anticoagulant therapy for the throm-
bus. Prior to discharge, the patient under-
went another CTA showing a reduction 
in the size of the floating thrombus. On 
follow-up CTA in an ambulatory setting, 
the IMH gradually dissolved. The patient 
was referred to an evaluation for genetic 
disorders of the aorta that might have pre-
dispose the patient to the observed injury.

COMMENT

BLS CPR, together with early defibrilla-
tion, are the most important factors pre-
dicting the prognosis of a sudden cardiac 
arrest victim [1]. Rapid initiation and the 
quality of chest compressions are major 
determinants of CPR efficacy. While ef-
fective chest compressions require sig-
nificant physical force to be applied on 
the victim's chest, that same energy can 
be associated with various thoracic inju-
ries that must be considered by caregiv-
ers on post CPR hospitalization.

Aortic IMH is defined as a hematoma 
confined within the media layer of the 
aorta in the absence of detectable inti-
mal tear. The pathophysiology is related 
to both acquired and genetic conditions, 
which weaken the media layer of the aor-
ta, leading to higher wall stress. The high 
stress forces on the vessel wall can induce 
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aortic dilatation and aneurysm formation, 
eventually resulting in intramural hemor-
rhage, aortic dissection, or rupture [2]. 

We presented a rare case of aortic 
IMH with a floating thrombus manifest-

ed as a mechanical complication after 
CPR. IMH and aortic thrombus may oc-
cur in blunt aortic trauma [2]. Although 
this is a life-threatening condition, there 
is a paucity of reports describing aortic 
damage as a CPR complication. In this 
case, we attributed the IMH to an aortic 
trauma induced by chest compressions 
during CPR, which was reportedly and 
evidently vigorous with multiple rib 
fractures and pulmonary contusions and 
without any known predisposing factor 
to aortic disease.

Skeletal chest injuries are the most 
known complication of CPR [3]. In the lit-
erature, rib fractures and sternal fractures 
post CPR were observed in 50–70% and 
8–17% respectively. These injuries might 
cause the patient discomfort or pain. 

Furthermore, these injuries might re-
sult in difficulties to maintain adequate 
oxygenation and ventilation, secondary 
to other intra thoracic injuries such as 
hemothorax, pneumothorax, hemoperi-
cardium, retrosternal hematoma, and pa-
renchymal lung contusion [3]. All should 
be carefully considered in hemodynami-
cally unstable patients after CPR.

Cardiac and vascular injuries di-
rectly inflicted by chest compressions 
were also described, including lacera-
tions and ruptures of cardiac structures, 
thoracic aortic rupture, dissection and 
IMH. These complications are often cat-
astrophic. Acute aortic IMH may itself 
lead to fatal aortic rupture [4]. Floating 
aortic thrombi might be associated with 
distal thromboembolic events.

The prognosis of OHCA victims large-
ly depends on the rapid initiation of chest 
compressions. We believe that injuries 
such as presented here do not and should 
not undermine the fundamental impor-
tance of early response to sudden cardiac 
arrest by applying chest compressions.

VF as the first heart rhythm demon-
strated during CPR, as well as success-
ful PCI to the infarct related artery were 
found as predictors of long term survival 
among patients discharged from hospital 
after OHCA [5]. This case report aims at 
emphasizing the importance of early as 

possible recognition of serious post CPR 
complications, especially vascular compli-
cations such as the ones presented here, as 
the outcome of a patient surviving OHCA 
might be underscored by undiagnosed or 
a late diagnosis of major adverse events.

As chest compressions might be an 
aggressive act, especially when per-
formed by lay bystanders, we believe 
that it is mandatory for medical teams 
treating OHCA survivors to be aware of 
its potential to cause traumatic injuries, 
especially to the great vessels and the 
aorta. The mere fact that in this case we 
accidently found the IMH and the float-
ing thrombus while taking the CT scan 
for other reasons may suggest that the 
scope of these diagnoses is underestimat-
ed in post CPR patients.

CONCLUSIONS

Physicians who treat OHCA survivors 
should be aware of the potential exis-
tence of life-threatening mechanical 
damages to the aorta after CPR. 
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Figure 1. Chest CTA showing aortic IMH 
extending from the left subclavian artery to 
the celiac trunk (full arrows) in sagittal view

[A] Coronal view

[B] Floating thrombus in the abdominal aorta 
(dashed arrow)


