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ABSTRACT

Background: Embolic cerebral infarction and infectious intracranial aneurysms (ITAs) are well-known central
nervous system complications of infective endocarditis (IE). In this report, we describe a rare case of cerebral
infarction caused by the occlusion of the M2 inferior trunk due to IE, followed by the rapid formation and rupture
of TTIA.
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Corresponding author: Case Description: A 66-year-old woman was admitted to the hospital with a diagnosis of IE and embolic cerebral

infarction after being brought to the emergency department with a 2-day history of fever and difficulty walking.
After admission, she was immediately started on antibiotic therapy. Three days later, the patient suddenly
Kyodou Hospital, Midori-ku, became unconscious, and a head computed tomography (CT) scan showed massive cerebral hemorrhage and
Sagamihara, Japan. subarachnoid hemorrhage. Contrast-enhanced CT showed a 13-mm large aneurysm in the left middle cerebral
artery (MCA) bifurcation. An emergency craniotomy was performed, and intraoperative findings revealed
a pseudoaneurysm at the origin of the M2 superior trunk. Clipping was considered difficult, so trapping and
internal decompression were performed. The patient died on the 11 day after surgery due to the worsening of her
Received : 12 March 2023 general condition. The pathology of the excised aneurysm was consistent with a pseudoaneurysm.
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Conclusion: IE may cause occlusion of the proximal MCA and rapid formation and rupture of IIA. It should be
noted that the location of ITA may be a short distance away from the occlusion site.
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INTRODUCTION

Embolic cerebral infarction and infectious intracranial aneurysms (IIAs) are common
central nervous system complications of infective endocarditis (IE). Embolic cerebral
infarcts caused by IE are often detected as multiple microcortical infarcts, while most
ITAs occur in the peripheral portion of the middle cerebral artery (MCA) and are often
detected as intracerebral or subarachnoid hemorrhage.”’ IIA is still one of the most fatal
diseases, although some reports indicate that its frequency is decreasing with the advances
in antibiotics.” We report a rare case, in which an ITA at the origin of the M2 segment of the
MCA ruptured 3 days after the occlusion of the vessel due to IE. The consent was obtained
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from family members of the patient for publication of this
case report.

CASE REPORT

A 66-year-old woman with no pertinent medical history had
a 2-day history of high fever. Thereafter, she experienced
difficult walking and dysarthria and was rushed to our
hospital. A COVID-19 polymerase chain reaction test was
negative. She was admitted to the cardiology department
with a suspicion of IE because of the presence of a heart
murmur as well as valve destruction and vegetation of
>10 mm on echocardiography. Immediately after admission,
antibiotic therapy was started, and valve replacement was
planned. Four sets of blood cultures taken on admission
revealed Streptococcus mitis. In addition, head magnetic
resonance imaging showed cerebral infarction of the left
temporoparietal lobes and occlusion of the left M2 inferior
trunk [Figure 1]. There was no mismatch between diffusion-
weighted imaging and fluid attenuated inversion recovery,
and mechanical thrombectomy was not indicated for the
patient. No hemorrhagic lesions or cerebral aneurysms
were noted at that time. Three days later, she was found in a

Figure 1: Images during the time of admission (a and b) Magnetic
resonance diffusion-weighted images at the time of admission
showing cerebral infarction of the temporal and parietal lobes.
(c) Magnetic resonance angiograph showing left M2 occlusion.
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coma. Non-contrast computed tomography (CT) of the head
showed massive cerebral hemorrhage in the left hemisphere
and subarachnoid hemorrhage [Figure 2]. Contrast-
enhanced CT showed a 13-mm large aneurysm in the left
MCA bifurcation [Figure 3]. There was no clear continuity
between the aneurysm and the MCA. An emergency
craniotomy was performed to rescue the patient.

Operation

A large left frontotemporal craniotomy was performed, and
the intracerebral hematoma was removed. An aneurysm-like
mass was present near the M1/M2 bifurcation of the MCA,
but there was no clear continuity with between the mass
and the MCA. The mass was removed and submitted for
pathological examination, and the findings were consistent
with a pseudoaneurysm. The remaining aneurysm neck was
located at the beginning of the M2 superior trunk, and the
entire arterial wall had degenerated. Therefore, neck clipping
was judged to be impossible, and trapping was performed
on the M2 superior trunk. The M2 inferior trunk had a
dark red discoloration and was occluded from the origin.

Computed tomography
images showing subarachnoid haemorrhage and massive cerebral
haemorrhage in the left hemisphere. (b) Preoperative images.
Contrast-enhanced computed tomography images showing a large
aneurysm in the proximal middle cerebral artery. The neck of the
aneurysm appears to be lacking.

Figure 2: (a) Preoperative images.
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M2 inferior trunk

Figure 3: (a) Intraoperative photograph showing a temporary clip
on M1 and a large aneurysm (arrow). (b) There was no continuity
between the aneurysm (arrow) and middle cerebral artery.
(c) Intraoperative photograph after removal of the aneurysm
showing the injured part of the M2 superior trunk and the
discolored part of the M2 inferior trunk. (d) An illustration of C.

Because most of the brain was damaged due to the massive
cerebral hemorrhage, a bypass procedure was not performed.
Adequate internal decompression of the frontal and temporal
lobes was performed.

Postoperative course

There was no rebleeding and the positive effect of
decompression was noted on imaging, but there was no
improvement in the level of consciousness. The patient
died on the 11™ postoperative day due to brain damage and
systemic complications.

DISCUSSION

This report highlights two important clinical issues. First, IIA
may form and rupture within days after an embolic cerebral
infarction associated with IE. There are some case reports of
subarachnoid hemorrhage after embolic cerebral infarction
due to IE, and as in this case, the interval may be less than
a few days.Bo81112) Tt js very difficult to detect aneurysms in
the unruptured state if they rupture within a short period of
time after they form. It is also difficult to determine when
the aneurysm was formed. In the present case, the aneurysm
did not appear on the MRI scan, but a CT angio could have
revealed it. It is important to perform contrast-enhanced CT
scan within a few days and, if an aneurysm is detected, to
perform an emergency surgery to prevent rupture.

Vascular occlusion by bacterial emboli is considered a
major cause of cerebral aneurysms due to IE. There are two

possible mechanisms for their occurrence: the vasa vasorum
theory and the embolic theory."” In our case, the aneurysm
was removed, but the injured MCA was not. Therefore, it is
difficult to determine which mechanism was responsible
for the occurrence of the aneurysm, but the clinical course
of the case suggests the embolic theory. The bacterial mass
may have occluded the M2 inferior trunk and caused a
relatively extensive infection of the surrounding arterial wall.
As a result, the weakened M2 upper trunk was overloaded
by the blood-flow, damaging the arterial wall and forming a
pseudoaneurysm. It should be noted that the site of arterial
injury may be a short distance away from the occlusion site.

Second, infected aneurysms may look like saccular
aneurysms, but the neck may be very fragile, making neck
clipping difficult to perform. IIA located near the Circle of
Willis is considered difficult to clip because the neck of the
aneurysm is notably fragile or defective.*'! In our case, the
preoperative contrast-enhanced CT images were suggestive
of a defect in the neck of the aneurysm, which is consistent
with the intraoperative findings; thus, CT is considered a
useful imaging procedure in such cases.

In case of occlusion in the proximal MCA, IIA is likely not to
form in the occluded artery but in the site of the blood-flow
load. Therefore, emergency craniotomy should be performed,
with the assumption that a bypass procedure will be required.

CONCLUSION

When proximal MCA occlusion by bacterial emboli occurs,
inflammation around the occlusion site may lead to IIA
in sites with a high blood-flow load. The formation and
rupture of the ITA can occur within a short period of time
after bacterial embolization, necessitating prompt contrast-
enhanced examination. If ITA is detected, urgent anti-rupture
treatment is necessary, under the assumption that a bypass
procedure will be needed.
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medical advice; patients should consult their own physicians for advice as to their specific medical needs.
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