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Abstract

A 79-year-old woman presented at our hospital with sudden headache and vomiting. Computed to-

mography revealed diffuse subarachnoid hemorrhage. Although digital subtraction angiography (DSA)

performed on admission and on the following day revealed no vascular abnormalities, DSA on Day 22

revealed microaneurysmal changes in the dorsal basilar artery. However, the aneurysmal changes

gradually became smaller during follow-up, and DSA on Day 73 revealed complete disappearance. A

53-year-old man also presented to our hospital with sudden headache and vomiting. Computed to-

mography revealed perimesencephalic subarachnoid hemorrhage. DSA on Days 9 and 16 revealed mi-

croaneurysmal changes in the dorsal basilar artery. Conservative treatment was continued, and DSA

on Day 42 revealed spontaneous disappearance of the lesion.

It has been reported that basilar artery perforating aneurysms cause angiogram-negative subarach-

noid hemorrhage, which disappears spontaneously. The fact that lesions previously reported as basilar

artery perforating aneurysms may include cases of acute dissection of the main trunk or perforating

branches of the basilar artery implies that surgical or endovascular treatment may worsen the condi-

tion. Therefore, conservative treatment may be an important option.
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Introduction

Although subarachnoid hemorrhage of unknown etiology

(SAHUE) accounts for approximately 4.7%-20% of all suba-

rachnoid hemorrhage (SAH) cases,1-4) the causes and

mechanisms of SAHUE remain heterogeneous and unclear.

We report two cases of SAH in which initial digital sub-

traction angiography (DSA) revealed no vascular abnor-

malities; however, the spontaneous appearance and subse-

quent disappearance of small aneurysm-like changes in the

dorsal basilar artery (BA) were observed.

Case Report

Case 1

A 79-year-old woman presented at our hospital with

sudden headache and vomiting. Computed tomography

(CT) of the head revealed diffuse SAH in the interpeduncu-

lar cistern and bilateral Sylvian fissures (Fig. 1a). DSA was

performed, and then revealed no obvious vascular anoma-

lies, including an aneurysm (Fig. 1b). DSA on Day 2 re-

vealed similar findings. CT on Day 7 showed washout of

the SAH; however, a small hematoma remained around the

tip of the BA. DSA on Day 22 revealed a small lesion re-

sembling a saccular aneurysm (approximately 2 mm) in

the dorsal BA (Fig. 1c and d). The lesion was observed

during the early arterial phase, and after pooling for some

time, it completely disappeared before the venous phase.

Conservative treatment was continued due to the difficulty

of treatment caused by the small size of the lesion. Com-

puted tomography angiography (CTA) on Day 35 con-

firmed the aneurysmal change without contrast extravasa-

tion. CTA on Day 51 showed a slight reduction in aneurys-

mal changes (Fig. 1e), and DSA on Day 73 revealed the
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Fig.　1　Initial computed tomography image showing diffuse subarachnoid hemorrhage in the bilateral Sylvian fissure and basal

cistern (a). On admission, three-dimensional rotation angiography (3D-RA) of the right vertebral artery revealed no vascular

anomalies (b). Right vertebral angiography (c) and 3D-RA (d) on Day 22 revealed a microaneurysmal change (arrow) of approxi-

mately 2 mm in the dorsal basilar artery. Computed tomography angiography on Day 35 detected a microaneurysmal change (ar-

row) (e). However, 3D-RA on Day 73 revealed complete disappearance of the lesion (f). 

complete disappearance of aneurysmal changes (Fig. 1f).

The patient was discharged from the hospital with a modi-

fied Rankin Scale score of 0, and magnetic resonance im-

aging (MRI) showed no recurrence for 10 years.

Case 2

A 53-year-old man presented at our hospital with head-

ache and vomiting. Head CT revealed SAH localized to the

interpeduncular cistern (Fig. 2a). Although DSA on admis-

sion revealed no obvious vascular abnormalities including

an aneurysm (Fig. 2b), DSA on Days 9 and 16 revealed a

small lesion resembling a saccular aneurysm (approxi-

mately 1 mm) in the dorsal BA (Fig. 2c). After conservative

treatment, as in Case 1, DSA on Day 42 showed complete

disappearance of the aneurysmal changes (Fig. 2d). The

patient was discharged from the hospital with a modified

Rankin Scale score of 0, and CTA revealed no recurrence

for 12 months.

Discussion

Perimesencephalic SAH (pm-SAH) accounts for approxi-

mately 5% of all SAH cases. It is estimated to account for

approximately one-third of non-aneurysmal SAH and 50%-

75% of angiogram-negative SAH.4,5) A total of 84 patients

were diagnosed with SAH (excluding traumatic SAH) at

our hospital between January 2012 and January 2023. Five

patients, including Case 1, had SAH with no identifiable

bleeding source, two of whom exhibited typical pm-SAH

findings. Frequent CTA, DSA, or MRI was performed in

these patients (an average of 4.3 times during the first

month); however, there were no vascular abnormalities

that could be explained as the source of bleeding in any of

the cases, except Case 1. Vessel wall imaging using

contrast-enhanced MRI was not performed in Cases 1 and

2.

Rupture of an aneurysm should be suspected in pm-

SAH; however, other possible causes include rupture of di-

lated veins, venous malformations, or subclinical arte-

riovenous malformation in the interpeduncular cistern.1,6)
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Fig.　2　Initial computed tomography showing subarachnoid hemorrhage localized in the interpeduncular cistern (a). Although

three-dimensional rotation angiography (3D-RA) revealed no vascular anomaly on admission (b), 3D-RA on Day 9 revealed a small 

aneurysmal change (arrow) of approximately 1 mm in the dorsal basilar artery (c). 3D-RA on Day 42 revealed complete disappear-

ance of the lesion (d).

In fact, there has been a case in which a saccular venous

aneurysm was found in the transverse pontine vein near

the superior cerebellar artery in pm-SAH with typical CT

findings, which seemed to be the most likely source of

bleeding.6) Saccular venous aneurysm is revealed in the late

arterial or early venous phase. However, our two cases

showed aneurysmal changes protruding from the main

trunk of the BA in the early arterial phase, which com-

pletely disappeared during the venous phase. These find-

ings were inconsistent with the characteristics of venous

aneurysm.

Several studies have reported that BA perforating aneu-

rysms (BAPAs) cause angiogram-negative SAH and disap-

pear spontaneously or that tiny dissection of the main

trunk of the BA may be the cause of SAH. In a review of

29 conservatively treated BAPAs, including our cases (Table

1),7-17) the rebleeding rate was 14.3% (4/28). Other studies

have reported rebleeding rates ranging from 6.7% to

15%.17-21) The rebleeding rate was considerably lower than

the 20%-30% observed, in which common ruptured saccu-

lar aneurysms were conservatively treated.21) These BAPAs

were very small (mean diameter, 1.86 mm); however, many

studies have reported on the spontaneous thrombosis of

BAPAs, including our cases (Table 1). In general, spontane-

ous thrombosis of aneurysms more frequently occurs in

large or giant aneurysms, with flow of blood being sug-

gested to induce thrombosis.22) This is contrary to the

higher spontaneous disappearance rate of BAPAs com-

pared with that of common saccular aneurysms. Pontine

infarction is another reported complication of BAPA, with

a frequency of 17.9% (5/28) in the conservative treatment

group (Table 1). Therefore, BAPA can cause hemorrhage

and infarction. Variations in the size of the aneurysm have

been observed between closely repeated angiograms.17)

These features implicate dissection as the origin of BAPA.

Cerebral arteries are composed of the tunica intima, in-

ner elastic lamina, tunica media, and tunica adventitia

from the inner side. The main characteristic of dissection

in SAH is a “sudden and extensive rupture of the internal

elastic lamina,” and the degree of rupture can result in

various aneurysmal morphologies.23) Although the ruptured

inner elastic lamina does not regenerate, it is repaired over

time by neointimal formation, which takes approximately

1-2 months to complete.24) In our two cases, the aneurysms

disappeared on imaging after a similar period.

BAPA is a rare disease with no established treatment.

Endovascular treatment using flow diverter stents, direct

surgery by proximal occlusion or trapping, and conserva-

tive treatment have been reported, with several studies

supporting each method.16-19,21,25,26) In a review of 29 conser-

vatively treated BAPAs, 82.1% (23/28) achieved a favorable

outcome (modified Rankin Scale 0-2 or Glasgow Outcome

Scale 5). Other studies reported that 77%-91% of cases had

a good prognosis by conservative treatment,17,18,20) whereas

only 66% of the surgical group and 60%-90% of the endo-

vascular treatment group had a good prognosis.17,18,20)

Therefore, it cannot be asserted that surgical treatment

leads to a significantly better prognosis than conservative

treatment.20) Considering that BAPA is a dissecting aneu-

rysm, clipping or coil embolization has been associated

with a high risk of brainstem ischemia. The rebleeding rate

is lower in BAPAs than in commonly ruptured saccular

aneurysms. Conservative treatment is an important option

because 52.2%-70% of BAPAs spontaneously disappear,

with the prognosis being favorable in more than 80% of

cases.17,18,20) Forbrig et al. estimated that conservative treat-

ment might be the first-line treatment considering the pe-

rioperative risks of endovascular and microsurgical treat-

ment.10) Finitsis et al. proposed endovascular treatment in

the event of increasing size, rebleeding, or lack of regres-

sion.13)

In a review of 29 cases, only 29.6% (8/27) of the aneu-
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rysms were detected on initial DSA (Table 1), whereas the

remaining were detected on average 15.6 days after onset.

In other studies, rebleeding occurred 10-20 days after on-

set.17,18) Although few studies have reported rebleeding and

the factors that predispose patients to rebleeding remain

unknown, strict blood pressure control is probably impor-

tant. Moreover, in many cases, the bleeding pattern might

be diffuse SAH and not only perimesencephalic or prepon-

tine. Therefore, DSA should be repeated for at least 2-3

weeks, even if no aneurysm is detected on the initial DSA.

Conclusion

We encountered two cases of dorsal BA aneurysms that

were initially treated conservatively as SAHUE and then

spontaneously disappeared during follow-up as revealed by

DSA. Due to improvements in imaging technology, the

number of cases with findings suggestive of microaneu-

rysms or dissections, similar to the present cases, may in-

crease. Careful attention is necessary to prevent even slight

changes in the vascular structure of the BA from being

missed.
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