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Case report

Double origin of the superior cerebellar artery associated 
with homolateral haemorrhagic infarction of cerebellum
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A b s t r a c t

The superior cerebellar artery (SCA) shows the least variable course and the lowest incidence of anatomical varia-
tions among cerebellar arteries. In the present study, an 84-year-old woman was affected by a cerebellar infarction 
which underwent haemorrhagic evolution in the following days. Neuroimaging investigations also showed a prob-
able double origin of the left SCA. Neuropathological examination confirmed the presence of a large haemorrhagic 
infarction at the level of the superior portion of the left cerebellar hemisphere and vermis. The left SCA arose from 
two small arteries arising from the left aspect of the basilar artery and joining together after a course of 9 mm.  
Previous studies have reported the association of cerebrovascular pathologies, such as intracranial aneurysms, 
with fenestrations and double origins of the posterior inferior cerebellar artery. In the present case, the occurrence  
of an haemorrhagic infarction in the vascular field of an SCA with double origin is intriguing in suggesting a possible 
pathophysiological association.  
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Introduction

The superior cerebellar artery (SCA) is the least 
variant among cerebellar arteries, showing by far the 
lowest prevalence of anatomical variations. How-
ever, the incidence of double SCA in magnetic res-
onance angiographies has been reported to go from 
3% to 10% [8,24,26,27] and reports of triple SCA are 
also present in the literature [6,17,34]. The SCA may 
also arise from the proximal segment of the poste-
rior cerebral artery, a pattern corresponding to a joint 
origin of the two vessels [24,27]. Fenestration of the 
SCA has also been rarely described [24,27] but to  
the best of our knowledge, angiographic or post-mor-
tem reports of double origins of SCA are not available. 

Thus, in this paper we present the first neuro-
radio logical and neuro-pathological description of 
a double origin of SCA, which was also associated 
with haemorrhagic infarction of the corresponding 
cerebellar territory.

Case description

An 84-year-old woman underwent syncope with 
head trauma. A cerebral computed tomography (CT) 
performed in the local emergency department was 
negative, except for very small haematic hyperdensi-
ties in the cortex of the left insula and right parietal 
lobe. Neurological examination was also negative, 
apart from headache and one episode of vomiting. 
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Cerebral CT was repeated the following day and, due 
to absence of significant changes, the woman was 
released. On these CTs, two calcified small masses, 
potentially ascribable to benign xanthogranulomas, 
were also visible at the level of the choroid plexuses 
of the lateral ventricles (Fig. 1). 

In the following four weeks, the woman had pro-
gressive headache worsening and about after one 
month nausea and vomiting appeared again. More-
over, on the 35th day of clinical course, dizziness and 
balance disorders appeared and on the 39th day she 
was admitted again to hospital because of a  fall 
without being able to get up. On admission, a cere-
bral CT showed large hypodensity in the left para-
vermian region of cerebellum, partially extending to 
the right paravermian region; in the context of the 
lesion, a  hyperdense area was also present, which 
was ascribed to haemorrhagic infiltration (Fig. 2). 
A cerebral magnetic resonance (MR) on the 43rd day  
showed T2 flair hypersignal area in the territory of  
the left superior cerebellar artery, involving the homo-
lateral middle cerebellar peduncle and the vermis; at 
the level of the superior vermis, a GE T2 hyposignal 

focus was also confirmed. Neuroradiologists made 
a diagnosis of subacute ischaemic lesion of the terri-
tory of the left superior cerebellar artery, with follow-
ing modest haemorrhagic infarction. On the 46th day 
after syncope, CT angiography did not show vessel 
occlusions but identified duplication of the origin 
of the left superior cerebellar artery (Fig. 3). Mean-
while, the neurologic conditions of the woman wors-
ened, with dysarthria, dysmetria, and ataxia. On the 
55th day, a cerebral CT showed the evolution of the 
cerebellar lesion, which appeared as a  voluminous 
hypodense area in the left cerebellum, with areas of 
intense contrast impregnation, partially imprinting 
the IV ventricle. The patient died on the 67th day of 
her clinical course. 

Neuropathological examination was performed 
after fixation in 10% formalin. Examination of the 
vessels of the cerebral base showed mild asymme-
try in the calibre of the vertebral arteries, with the 
left and right arteries showing diameters of 3.5 and  
2 mm, respectively. The basilar artery had a diameter 
of 3.5 mm. The left SCA arose from two small arteries 
arising from the left aspect of the basilar artery, at 

Fig. 1. Bilateral xanthogranuloma of the lateral 
ventricles at cerebral computed tomography (A), 
and macroscopic (B) and microscopic (C) exam-
ination. Note the several calcified concretions 
on the section stained with hematoxylin-eosin.
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Fig. 2. A-B) Cerebral computed tomography (CT) on the 39th day of clinical course. Note the large hypodensity 
in the left paravermian region, partially extending to the right side, with a hyperdense area in its context. 
C-D) Cerebral magnetic resonance imaging (MRI) on the 43rd day showing T2 flair hyperintense area in the 
superior portions of the left cerebellar hemisphere, partially extending to the vermian and right paraverm-
ian region; a GE T2 hypointense area is also visible. E-F) Cerebral CT on the 55th day, more clearly showing  
the cerebellar lesion as a voluminous hypodense area with foci of intense contrast impregnation.
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a reciprocal distance of 0.5 mm, and joining together 
after a course of 9 mm (Fig. 4A-B). Each vessel had an 
external diameter of about 0.5 mm along all of the 
course and up to the confluence; then, the SCA aris-
en from the two vessels showed a diameter of about  
1 mm. A comparative analysis of the left SCA with the 
right SCA clearly showed that the two vessels giving 
the left SCA had smaller diameters than the right SCA, 
which showed a diameter never smaller than 1 mm. 

Brainstem, still connected with cerebellum, was 
se parated from cerebrum through a  transverse sec-
tion at the level of the mesencephalon. Macroscop-
ic examination of the cerebellum showed bulging of  
the superior surface of the left hemisphere, with 
swelling of the cerebellar folia and partial homogeni-
zation of the nervous tissue (Fig. 4C). On the inferior 
aspect of cerebellum, a sulcus of tonsillar herniation 

was appreciable. Brainstem and cerebellum were 
cut together with sections parallel to the cerebellar 
circumference. In the left cerebellar hemisphere, an 
irregularly ellipsoid cavity of 3 x 2.5 x 1.5 cm, with 
necrotic-haemorrhagic content and anfractuous mar-
gins, was found. The lesion partially extended to the 
cerebellar vermis and the right paravermian region 
(Fig. 4D-E). 

Section of the brain through multiple coronal 
planes showed two nodular lesions, with lobulated 
yellowish surfaces and firm consistence, at the cho-
roid plexuses of the lateral ventricles (Fig. 1B).

Brainstem/cerebellum slices were paraffin embed-
ded and sectioned. Histopathological examination 
confirmed the necrotic-haemorrhagic nature of the 
lesion (Fig. 4F) and revealed inflammatory leuko-
cyte infiltrations of its walls. Thus, neuropathological 

Fig. 3. Computed tomography angiography on the 46th day showing the two components of the superior cere-
bellar artery arising separately from the vertebral artery and converging after brief courses into a single vessel.
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examination confirmed the neuroradiological diagno-
sis of subacute ischaemic lesion with haemorrhagic 
evolution of the left SCA territory. As regards the nod-
ular structures in the lateral ventricles, multiple cho-

lesterol clefts and several calcified concretions (Fig. 1C) 
were found in a  context of granulomatous tissue, 
confirming the diagnosis of bilateral xanthogranulo-
ma as incidental finding. 

Fig. 4. A-B) Vision of the double origin of the superior cerebellar artery at macroscopic examination of  
the vessels of the brain base after their sampling. C) Superior surface of the cerebellum, showing bulging 
of the left cerebellar hemisphere, together with swelling and partial homogenization of the nervous tissue.  
D-E) Superior views of cerebellum after removing of the first and second slices in cranio-caudal progression. 
Note the large cavity with necrotic-haemorrhagic content and irregular margins. F) Cerebellar macro-section, 
corresponding to Figure E, at the level of the ischaemic lesion.
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Discussion

To the best of our knowledge, this is the first 
report of double origin of SCA, which is usually con-
sidered the most constant cerebellar artery. The AICA 
also shows quite a low incidence of anatomical vari-
ations; fenestrations are very rare [28] and double 
origins of AICA are also not present in common data-
bases of medical literature. The PICA, instead, is the 
most variable. PICAs with double origin have previ-
ously been reported in the literature both in angio-
graphy [1,3,10-12,14,15,19-21,29] and autopsy [22,32]. 
Fenestrations of the PICA have also been reported in 
few case reports [16,23] and contemporary presence 
of double origin and fenestration of one of the two 
components has been reported only twice [1,12].

The two components of a double origin of PICA 
usually arise at a  certain distance to each other; 
Kwon et al. [10] have reported a distance between 
the two channels ranging from 19.5 to 35.6 mm, with 
the mean value of 24.9 mm. There are no descrip-
tions or images of double origins of PICA with the 
two vessels at less than 1 mm to each other. Thus, 
the anatomical situation of the double origin of SCA 
described in the present paper is quite different, as 
in our case the two channels converging in the SCA 
arisen from the basilar artery at about 0.5 mm to 
each other. 

The above difference between the two types of 
double origins may be a  consequence of different 
morphogenetic mechanisms. The double origin of 
the PICA has been ascribed to persistence of anasto-
mosis of PICA with the lateral spinal artery. In partic-
ular, the lateral spinal artery would become the cau-
dal component of the double origin of the PICA while 
the rostral component would represent the PICA 
proper, embryologically derived from a  hypertro-
phied radiculopial artery [11,14,15,21]. Some authors 
proposed that PICA fenestrations could result from 
partial regression of double origins [16]. Converse-
ly, Lee et al. [12] have described the contemporary 
presence of double origin and fenestration as due 
to a  hybrid of developmental variations, such as 
fenestration, duplication, abnormal regression and 
anomalous arterial origin. In the presented case of 
double origin of SCA, the abnormal persistence of 
an embryological vessel may also be hypothesized, 
although a very close relationship between the two 
vessels and the extreme rarity of the anatomical 
variation may not exclude alternative rarer mecha-

nisms, such as for instance the division of an origi-
nally unique vessel. 

Previous studies have reported the association of 
intracranial aneurysms with fenestrations and dou-
ble origins of the posterior inferior cerebellar artery 
[1,14,15]. Aneurysms have been reported near the 
double origin of PICA or far away from the anatom-
ical variation. In some cases, aneurysms have been 
specifically reported in the cranial or caudal chan-
nels of a double origin of PICA [9,10,13,19,20,29] or 
in the PICA after convergence of the two channels 
[9]. In particular, it has been suggested that double 
origin of the PICA could represent the effect of an 
underlying disorganization of the vascular develop-
ment, which increases the risk of acquired intracra-
nial aneurysms [15]. Some authors also recommend-
ed that a thorough search for intracranial aneurysms 
should be performed if a  double origin of PICA is 
detected [21]. 

Some authors have also reported that one or both 
components of a double origin of PICA may be used 
as routes for endovascular treatments. In the cases 
when aneurysms are located in one of the two com-
ponents of the double origin, the affected channel 
may be sacrificed through endovascular trapping, 
permitting preservation of blood flow through the 
other channel [10,13,19,20,29]. Only in one reported 
case such an approach has caused medullary infarc-
tion, probably due to occlusion of the perforating 
vessel at the tonsillomedullary segment [20], but 
balloon occlusion test has also been recently pro-
posed for evaluation of the safety of the procedure 
[13]. We can consider that in a double origin as the 
one we described, endovascular access to one of 
the channels would probably be very difficult due to 
small calibres and close proximity of the vessels. 

Apart from aneurysms, a pial arteriovenous fistu-
la has also been reported at the level of a double ori-
gin of PICA, supporting the hypothesis of alterations 
in vascular development as a common pathogenetic 
mechanism [5]. Moreover, it must be considered that 
fenestrations of intracranial arteries have also been 
associated with other vascular anomalies, such as 
persistence of embryonal vessels, moyamoya dis-
ease and arteriovenous malformations [7,25,30,33].

In our case, aneurysms (or other of the above 
anomalies) were not present in the arteries of the 
brain base; however, bilateral xanthogranuloma of 
the choroid plexuses of the lateral ventricles coex-
isted. They are benign idiopathic lesions which are 
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usually asymptomatic and show an incidence of 
1.6% to 7% of autopsies [18,31]. Their pathogene-
sis has not yet been clarified. Aging processes have 
been suggested, possibly correlated with hypercho-
lesterolemia, atherosclerosis or diabetes mellitus, 
but an aberrant embryological development of the 
choroid plexus has also been proposed. In particular, 
xanthogranuloma may originally derive from neuro-
epithelial tubules (endowed of increased prolifera-
tive capacity) abnormally displaced in the stroma 
of choroid plexus during epithelial invagination [4]. 
Thus, also in our case, the coexistence of double ori-
gin of a cerebellar artery with another neuropatho-
logical entity possibly due to anomalous embryolo-
gic maturation of cerebral vascularization suggests 
the involvement of underlying developmental mech-
anisms.

Cerebellar haemorrhages may have particular 
characteristics with respect to other cerebrovascular 
districts. For instance, cerebellar small bleeds have 
been reported with higher frequency in cerebral 
micro-angiopathy due to hypertension and in pro-
gressive supranuclear palsy [2]. In the present case, 
the occurrence of a haemorrhagic infarction in the 
vascular field of an SCA with double origin is intrigu-
ing in suggesting a possible pathophysiological asso-
ciation. Although associated with a long-term com-
pensation, the double origin of the left SCA may have 
represented an anatomic situation of haemodynam-
ic instability, also due to the small distance between 
the two origins and the small diameters of the two 
vessels. Neuro-radiological and neuro-pathological 
investigations did not identify significant athero-
sclerotic disease nor possible sources of embolisms. 
Thus, it may be hypothesized that a  hypotensive 
episode may have caused ischaemic damage to the 
territory of the left SCA, made more vulnerable due 
to the particular haemodynamic situation given by 
the double origin of the left SCA. 
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