CQ 34 Is it possible to detect aortic aneurysm rupture or aortic dissection using postmortem

imaging?

Recommendation Grade:
Assessment of condition: C1
Determination of cause of death: C2

Aortic rupture due to conditions such as aortic aneurysm rupture or aortic dissection can lead to fatal
hemorrhagic shock and is detectable on postmortem CT. When such lesions occur in isolation,
determining the direct cause of death is relatively straightforward. However, in cases involving
traumatic injury, it is necessary to assess the severity of other coexisting findings in conjunction with

the aortic lesion.

Explanation
e Background
1. Aortic Aneurysm
An aortic aneurysm is defined as a localized or generalized dilation or protrusion of a portion of the
aortic wall. The term "aneurysm" is generally used when a segment of the aortic wall expands locally
to form a bulge, or when the diameter increases to more than 1.5 times the normal diameter—typically
over 45 mm in the thoracic aorta or over 30 mm in the abdominal aorta.
2. Aortic Dissection
Aortic dissection is a condition in which a tear in the aortic intima allows blood to enter the media,
separating the inner and outer layers of the media. In Stanford type A dissections, which involve the
ascending aorta, conservative management is associated with high mortality rates: 20% within 24
hours, 30% within 48 hours, 40% within one week, and 50% within one month. In most fatal cases,
the cause of death is cardiac tamponade due to rupture into the pericardial cavity'®. There are also
reports that postmortem angiographic CT has been effective in diagnosing this condition®.
o What findings are observed?
The following findings indicate the presence of a fatal hemorrhagic lesion:
1. High-attenuation fluid collection (hematoma) surrounding major vessels'®
2. Hemopericardium’
3. Hemorrhagic pleural or peritoneal effusion
The following findings are helpful in identifying the site of bleeding:
4. Presence of mural thrombus or false lumen
5. Deformation of the arterial wall or aneurysm

6. Disruption of the arterial wall at the site of an aneurysm
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e What findings support interpretation as the cause of death?

If any of the findings listed in 1-3 above are present, the condition can be interpreted as the cause of

death. However, hemopericardium alone may not allow differentiation from left ventricular rupture

due to myocardial infarction. Even in cases with hemorrhagic pleural effusion, there are reports of left

ventricular rupture due to myocardial infarction followed by pericardial rupture from chest

compression®. In ruptured abdominal aortic aneurysms, bleeding is more frequently observed in the

retroperitoneal space than in the peritoneal cavity.

e What imaging techniques are useful for interpretation? (See also CQ13)

Reconstructed images, such as sagittal views, may allow identification of entry and re-entry sites in

aortic dissection. Similar techniques may also help localize the rupture site in cases of aneurysm.

o Differential Diagnoses

1.
2.
3.

Traumatic aortic rupture (e.g., at the aortic isthmus)

Traumatic cardiac rupture or pericardial rupture (e.g., from high falls)

Multiple intrathoracic injuries (e.g., pulmonary contusion, pneumothorax, intercostal vessel
injury)

Cardiac or pericardial rupture due to chest compression during cardiopulmonary resuscitation

Rare conditions such as spontaneous pneumothorax or thoracic endometriosis

O Literature Search Strategy and Selection (as of July 30, 2023)

[PubMed]
# Search formula Number of
articles
1 ((((((((("postmortem™) OR "post-mortem") AND "post mortem")) AND 5,761

"imaging")) OR ((((("postmortem") OR "post-mortem") AND "post
mortem")) AND "CT")) OR ((((("postmortem") OR "post-mortem") AND
"post mortem")) AND "computed tomography")) OR ((((("postmortem")
OR '"post-mortem") AND "post mortem")) AND "MR")) OR
((((("postmortem") OR "post-mortem") AND "post mortem")) AND

"magnetic resonance")

(#1)AND(Aortic aneurysm) 38

(#1)AND(Aortic dissection) 32

[ HhiE Ichushi-Web (Japan Medical Abstracts Society Database)]

#

Search formula Number of

articles
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#1 | (BEZ/AL)and((FT=Y)PT=R E 5L, aidkfr < CK=t }) 5,049
#2 | BLCIKH/AL)and((FT=Y)PT= &5, 2 k#kbr < CK=t }) 958
#3 | ((FHRZW1/TH or H{RZWI/AL))and(FT=Y)PT=2iF8kR { CK=t 1) 360,122
#4 | (X% CT/TH or X ## CT/AL))and((FT=Y)PT=5ik kbR < CK=t I) 142,701
#5 | (MRI/TH or MRI/AL))and((FT=Y)PT=/5 & i 3, 2ikikR { CK=t ) 113,956
#6 | #1 or #2 5,716
#7 | #3 or #4 or #5 371,578
#8 | #6 and #7 1,474
#9 | (CRENIRAEE/TH or KEIRIE/AL))and(FT=Y)CK=t ) 19,867
#10 | (CKEMIRAEAE/TH or KENNRAEAE/AL))and(FT=Y)CK=t }) 7,331
#11 | #9 or #10 20,482
#12 | #8 and #11 51
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Figure 1. Intraperitoneal Hemorrhage After Endovascular Stent Grafting for Abdominal Aortic
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Aneurysm in a Man in His 90s (Autopsy, 2 Days Postmortem)

A. CT: A Y-shaped stent graft has been placed in the abdominal aortic aneurysm. No hemorrhage is
observed around the aneurysm.

B. CT: A high-attenuation area is noted in the pelvic cavity, indicating intraperitoneal hemorrhage.

C. CT (coronal view): No continuity is observed between the abdominal aortic aneurysm and the
hemorrhage in the pelvic cavity.

D. CT: The use of volume-rendered (VR) images allows estimation of the hemorrhage volume in the
pelvic cavity (approximately 480 mL.).

E. Resected abdominal to iliac arteries: In addition to the abdominal aortic aneurysm, a left internal
iliac artery aneurysm is observed. No rupture is noted in the abdominal aortic aneurysm, but the iliac
aneurysm appears collapsed ().

F. Left internal iliac artery aneurysm: A rupture site is present, and hematoma is seen extruding from
within. When death occurs following medical intervention (in this case, stent graft placement),
iatrogenic causes may be suspected. However, postmortem imaging can help demonstrate that
appropriate treatment was performed. Accidental disease processes may be the actual cause of death,
and careful interpretation is necessary.

G. Abdominal aortic aneurysm: The stent graft is well apposed to the vessel wall, and no hematoma is

seen within the aneurysm.

Figure 2. Ruptured Abdominal Aortic Aneurysm in a Man in His 70s

A. Pre-contrast B. Post-contrast

On pre-contrast postmortem CT, an abdominal aortic aneurysm and extensive hemorrhage into the left
retroperitoneal space are observed. Administration of contrast medium confirms rupture from the left

dorsal side into the retroperitoneal cavity ().
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