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Abstract

A 31-year-old female presented to our hospital with sudden headache and altered consciousness. Com-
puted tomography showed left acute subdural hematoma, and digital subtraction angiography re-
vealed a small aneurysm on the left distal posterior cerebral artery. Coil embolization was conducted,
and the patient was discharged with no neurological deficits. However, two weeks later, she presented
with complete left hemiplegia and with the National Institutes of Health Stroke Scale of 20. Magnetic
resonance angiography showed the occlusion of right middle cerebral artery, and the Diffusion-
Weighted Imaging-Alberta Stroke Program Early Computed Tomography Score was four. Mechanical
thrombectomy was conducted. Complete recanalization was achieved, and the patient recovered favor-
ably. Although she showed no symptoms of infection such as fever throughout the treatment of aneu-
rysm and thrombectomy, her blood culture was positive for streptococcus mitis. Furthermore, the
thrombus retrieved by thrombectomy showed bacterial mass, and transesophageal echocardiography
(TEE) showed vegetation on the mitral valve that could not be detected by transthoracic echocar-
diography. Therefore, the patient was diagnosed with infective endocarditis (IE). She was administered
penicillin for 6 weeks and was discharged with no neurological deficits. When treating young patients
with small aneurysms in rare locations, IE should be suspected, and blood culture and TEE should be
conducted, even when there are no obvious symptoms of systemic infection.
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Introduction

Aneurysms on the posterior cerebral artery (PCA) are
uncommon, representing only 1% of all intracranial aneu-
rysms.” Distal PCA aneurysms are even rarer.” Some re-
ported etiologies of PCA aneurysms are trauma, infection,
and other associated disorders such as moyamoya disease,
arteriovenous malformations, polycystic kidney disease,
Ehlers-Danlos syndrome, and fibromuscular disease.” Here,
we describe a rare case of a young patient who presented

with acute subdural hematoma (ASDH) due to a ruptured
aneurysm on distal PCA and later developed middle cere-
bral artery (MCA) occlusion, which led to the diagnosis of
infective endocarditis (IE).

Case Report

A 31l-year-old female with no past medical history pre-
sented with sudden headache and altered consciousness.
Computed tomography (CT) showed left ASDH that spread
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Fig. 1 Axial (a) and sagittal (b) images of head CT show ASDH on the left side and along the tentorium of cerebelli. 3D image (c)
and lateral view (e) of the left vertebral artery angiogram show a small aneurysm on the left distal PCA. Coils were used to emboli-
ze the aneurysm (d). Lateral view of the postoperative vertebral artery angiogram (f) shows no residual aneurysm.

along the tentorium of cerebelli (Fig. la, b). There was no
prior trauma. Even though contrast-enhanced CT did not
reveal any aneurysms or vascular malformations, digital
subtraction angiography (DSA) was conducted to detect
occult vascular malformations that may have caused the
left ASDH. Left vertebral artery angiogram showed an
aneurysm on the left distal PCA, and it was 3 mm in size
(Fig. 1c, d). ASDH was caused due to the rupture of this
left distal PCA aneurysm. The hematological examination
upon admission indicated a mild elevation in the white
blood cell (WBC) count at 16,650 and C-reactive protein
(CRP) level at 1.9.

Coil embolization of the aneurysm and parent artery oc-
clusion of the distal PCA were conducted on the eighth
day after admission. Prior to treatment, 3,000 units of
heparin were administered. Coil embolization was con-
ducted by simple technique, using a single microcatheter,
Marathon (Medtronic, Minneapolis, Minnesota, USA). iED
coil Complex SilkySoft 3 mm x 6 cm (Kaneka Medical
Products, Minato-ku, Tokyo, Japan) was used for framing,
followed by iED coil Complex SilkySoft 2 mm x 8 cm,
which was used for filling the aneurysm. 33% n-butyl-2-
cyanoacrylate (NBCA) was injected to achieve complete
embolization of the aneurysm and occlusion of the distal
PCA. (Fig. le). Postoperative DSA showed no residual aneu-
rysm (Fig. 1f), and PCA territory distal to the aneurysm

was perfused by pial collateral vessels. Magnetic resonance
imaging (MRI) showed no ischemic complications. MRI
T2*-weighted images showed no findings suggestive of
multiple microbleeds. The patient was discharged on the
27th day after presentation with no neurological deficits.
Throughout the treatment, the patient remained afebrile,
and her hematological examination at discharge showed
WBC counts of 6,960 and CRP level of 0.9; therefore, infec-
tious etiology was not strongly suspected. Considering the
possibility of IE, transthoracic echocardiography (TTE) was
conducted, revealing no abnormalities. No further exami-
nations to rule out IE, such as blood culture or trans-
esophageal echocardiography (TEE), were considered nec-
essary at this point due to the lack of symptoms of sys-
temic infection.

Two weeks later, the patient presented at the emergency
room again with complete left hemiplegia, and the Na-
tional Institutes of Health Stroke Scale (NIHSS) was 20.
MRI taken 1.5 hours after the onset revealed cerebral
ischemia in the right MCA area and proximal right MCA
occlusion (Fig. 2a, b). The Diffusion-Weighted Imaging-
Alberta Stroke Program Early CT Score (DWI-ASPECTS)
was 4. Due to the history of intracranial hemorrhage, in-
travascular tissue-type plasminogen activator could not be
administered. Mechanical thrombectomy was conducted.
After three passes of combined technique using the stent
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Fig. 2 Diffusion-Weighted Imaging of MRI (a) shows cerebral ischemia in the right MCA area, and magnetic resonance angiog-
raphy (b) shows proximal right MCA occlusion. Preoperative right internal carotid artery angiogram (c) shows right MCA occlu-
sion, and postoperative right internal carotid artery angiogram (d) shows complete recanalization. Tough thrombus (e) was re-

trieved, and pathology (f) shows gram-positive bacterial mass. The arrow indicates the bacterial mass.

retriever assisted vacuum-locked extraction (SAVE) tech-
nique,” tough thrombus persisted. Therefore, the stent was
inserted into the aspiration catheter, which was vacuumed
to obtain tight hold of the thrombus, and the thrombus
was retrieved by the aspiration catheter. Complete reca-
nalization of Thrombolysis in Cerebral Infarction grade 3
was attained 3 hours and 47 minutes after the onset (Fig.
2¢, d). Complete hemiplegia gradually improved, and by
the next day, the patient was able to move her left ex-
tremities. Only slight numbness in her left hand persisted,
and the NIHSS improved to 1.
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The etiology of the ruptured distal aneurysm and large
vessel occlusion was investigated. As for the aneurysmal
rupture, there was no prior trauma that may have caused
traumatic aneurysm. Upon the first admission, the patient
had no fever or bacterial infection, and TTE revealed no
abnormalities; therefore, the possibility of infectious intrac-
ranial aneurysm (IIA) was considered low. During the sec-
ond admission, etiology of cerebral ischemia was investi-
gated thoroughly. All the markers for autoimmune disease
were negative, and proteins S and C were in the normal
range. Holter electrocardiogram showed no abnormal ar-
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rhythmia. TTE was conducted for the second time, but it
was within normal limits except for a subtle mitral regur-
gitation. Even though the patient was also afebrile
throughout the second hospitalization, we highly suspected
IE due to the history of distal PCA aneurysmal rupture
and MCA occlusion. Therefore, we conducted blood cul-
ture, which turned out positive for streptococcus mitis. TEE
showed vegetation (9 mm) on the mitral valve and re-
vealed mild mitral valve reflux, leading to the definitive di-
agnosis of IE. The thrombus that was retrieved during me-
chanical thrombectomy showed gram-positive bacterial
mass (Fig. 2e, f). A thorough physical examination follow-
ing the IE diagnosis revealed splinter hemorrhage. IE was
the possible cause of the distal PCA aneurysm and septic
embolism. Furthermore, IE was not diagnosed during the
first hospitalization because there were no symptoms such
as fever or cardiac murmur that would indicate it, and
TTE was not efficient in revealing vegetation. The patient
had no medical history that might have suggested IE such
as dental treatment or intravenous treatment prior to her
presentation of ASDH and the entry root of the bacteria
remained unidentified.

The patient was treated with penicillin for 6 weeks, with
no antithrombotic drugs. Cardiac surgery was not required
because the vegetation was smaller than 10 mm in size,
her blood culture taken 3 days after the initiation of the
antibacterial treatment was negative, and she showed no
symptoms of cardiac failure or valve destruction. TEE con-
ducted 2 weeks after the initial TEE showed that the vege-
tation decreased in size to 3 mm. She was discharged 6
weeks after the presentation with no neurological deficits.
Follow-up CT angiography did not show any de novo aneu-
rysmes.

Discussion

We experienced a case of ruptured distal PCA aneurysm
followed by MCA occlusion due to IE. The rarity of this
case is reflected in the fact that even though the patient
did not show any IE symptoms during the two hospitaliza-
tions, her blood culture was positive, and TEE revealed
vegetation, leading to the IE diagnosis.

IE is an uncommon disease that involves infection of
the endocardial surface of the heart. The presentation of
IE is polymorphic, which accounts for the difficulties in di-
agnosis.” Typical presentations of IE are systemic signs of
infection such as fever, malaise, cardiac murmurs, and ab-
sent distal pulses.”” Neurological complications include
ischemic stroke, cerebral hemorrhage due to ruptured IIA,
meningitis, and cerebral abscess.” The IE diagnosis should
be considered when stroke or embolic complication is as-
sociated with fever.”

IIAs are distinct from other intracranial aneurysms be-
cause of the infectious entity, occurrence in younger peo-
ple, multiplicity, small size, and distal location.” TlAs repre-

sent approximately between 0.5% and 6.5% of all aneu-
rysms, and their mortality is as high as 18.5%.”

There are previous reports of IIAs, but prior systemic in-
fections are common in such cases.”” In our case, we
were unable to diagnose IE when the patient presented
with ASDH due to the lack of systemic symptoms sugges-
tive of infection and no risk factors of IE. Had we achieved
the diagnosis of IE after the rupture of the distal PCA
aneurysm, MCA embolism could have been prevented.
When treating small aneurysms in distal location in young
patients, it is necessary to suspect IE and conduct blood
culture and TEE for definitive diagnosis, even if there are
no obvious symptoms of systemic infection.

Antimicrobial medication is the first-line treatment for
IAs.” As for ruptured IIAs, endovascular or surgical treat-
ment to prevent rerupture of IIAs is essential. An increas-
ing number of cases of IIAs are treated safely and less in-
vasively by endovascular treatment.*'” In our case, trap-
ping of the aneurysm was considered as the second-line
treatment if the aneurysm could not be effectively em-
bolized by endovascular treatment. Endovascular treat-
ment was effective and less invasive; however, there was a
disadvantage of not allowing histological diagnosis. If trap-
ping of the aneurysm was conducted, the aneurysm would
have been pathologically investigated, and the bacterial
bodies would have been detected earlier. Clinicians need to
be more suspicious of IE and perform various tests to in-
vestigate the infectious etiology when conducting endovas-
cular treatment to distal aneurysms.

Conclusion

We experienced a rare case of IE that presented with
ruptured distal PCA aneurysm followed by MCA occlusion.
When treating young patients with small aneurysms pre-
sent in rare locations, their entity needs to be investigated
thoroughly, and blood culture examination and TEE should
be considered, even when the obvious symptoms of sys-
temic infection are absent.
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