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ABSTRACT

Objective: Superior cerebellar artery (SCA) aneurysms are regarded as being as difficult to treat surgically as posterior 
circulation aneurysms. We describe here a series of 33 of these aneurysms treated with microsurgery or embolization. 
Methods: Between June 1997 and August 2007, 33 patients (9 men, 24 women; age, 29 to 76 years) with SCA 
aneurysms underwent microsurgical (n = 12) or endovascular (n = 21) treatment. Twenty two patients presented with 
subarachnoid hemorrhage. Thirty aneurysms were located in the junction between the SCA and the basilar artery (BA), 
two in the proximal SCA (S1) and one in the distal SCA (S2-3). Results: Of the 29 SCA aneurysms, located in the 
junction between the SCA and BA, which were available on conventional angiography, 20 were lateral-superior, six 
lateral-horizontal, two lateral inferior, and one posterior type. Of the 12 patients treated microsurgically, eight had clin-
ically excellent or good outcomes. Causes of poor outcomes included initial poor clinical status (n = 2), infarction due 
to parent artery compromise (n = 1), and artery of Heubner injury due to surgery for a coexisting anterior communi-
cating artery aneurysm (n = 1). Of the 21 patients treated endovascularly, 17 had clinical good or excellent outcomes. 
Causes of clinically poor outcomes included initial poor clinical status (n = 2) and infarction due to thrombosis of ex-
posed coil mesh (n = 1). One patient underwent embolization resulted in death due to vasospasm. Three patients re-
quired additional embolization for coil compaction. Conclusions: There was no morbidity related to perforator injury, 
regardless of the treatment modality. Embolization or microsurgery is an effective modality, with relatively low proce-
dural morbidity and mortality rates.
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INTRODUCTION Aneurysms located on the superior cerebellar artery 

(SCA) are uncommon. Clinical series of endovascular or 

surgical management in SCA aneurysms were usually 

limited in the distal segment of SCA aneurysms or in-

corporated in the literatures of basilar artery (BA) or 

posterior circulation aneurysms.1)4)7)10)13-16)18)22)24)25) 

Posterior circulation aneurysms including SCA aneur-

ysms were regarded challenging to neurosurgeon due to 

narrow operative field, their intimate relationship to per-
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Case 
No

Age(yrs)/
Sex

Presentation/
H-H grade

Location
Aneurysm
Size (mm)

Neck
Size(mm)

SCA 
incorporation

Classification
Initial 
results

complication
GO
S

Results of
Image FU

1   49/F asymptomatic Junction  4.0   3.0 Yes Lateral superior Complete NO 5 Complete

2   51/F  SAH/ III Junction  2.0   1.3 No posterior Complete 3rdNervepalsy 5 Complete

3   72/F  SAH/ III Junction  9.5   6.8 Yes Lateral horizontal Complete
PCA infarction, 
3rdNervepalsy

3 Complete

4   75/F  SAH/ IV Junction  6.5   3.5 Yes Lateral horizontal complete No 3 N/A

5   37/M  SAH/ II Junction  5.0   4.0 Yes Lateral superior complete 3rdnervepalsy 5 Complete

6   68/F asymptomatic Junction     12.0   9.3 Yes Lateral horizontal Complete
Heubner’s 

injury, 
3rdNervepalsy

3 Complete

7   65/F asymptomatic Junction  2.2   2.4 No Lateral superior
Residual
neck

No 5
Residual
neck

8   71/F asymptomatic Junction  5.2   3.8 yes Lateral superior Complete No 5 Complete

9   41/F  SAH/ II Junction     15.0   8.0 yes Lateral superior Complete No 5 Complete

10*   40/F  SAH/ II Junction  4.0   2.0 yes Lateral superior N/A No 5 N/A

11   53/M  SAH/ IV Junction      10.0   5.0 N/A N/A
Residual 

sac
3rdnervepalsy 3 N/A

12   73/F  SAH/ III Junction     15.6   4.2 No Lateral superior Complete No 4 Complete

H-H grade=Hunt and Hess grade; SCA=Superior Cerebellar Artery; GOS=Glasgow Outcome Scale; FU=follow-up; F=female; M=male; SAH=subarachnoid hemorrhage; 
PCA=Posterior Cerebral Artery; Junction=aneurysm in junction the between the Basilar Artery and SCA; N/A=not available 
*A patient with a previous history of surgical clipping of another ruptured aneurysm and no definite SCA aneurysm on initial angiogram suffered from SAH four years 
after surgery. Conventional angiography revealed the growth of an SCA aneurysm.

Table 1. Characteristics of 12 patients with SCA aneurysms underwent surgical clipping

forating vessels and cranial nerves, high morbidity and 

morbidity rates.2)18) Although endovascular treatment of 

SCA aneurysms has been reported to be effective and 

safe,10)17) SCA aneurysms have peculiar characteristics 

different from those of basilar apex aneurysms, includ-

ing relatively easy surgical accessibility to the lesions 

using a conventional pterional approach and poor perfo-

rating arteries related to the aneurysms. We describe 

here our clinical experiences with endovascular and mi-

crosurgical treatment of SCA, as well as classifying 

SCA aneurysms by angiographic features. 

Materials and Methods

Between June 1997 and August 2007, 33 patients with 

SCA aneurysms (9 men, 24 women; mean age 53.7 years; 

range, 29-76 years) underwent microsurgical (n = 12) or 

endovascular treatment (n = 21) in our institution. SCA 

was classified into anterior mesencephalic (S1), lateral 

mesencephalic (S2), cerebellomesencephalic (S3), and 

cortical (S4) segment.19) Of the 33 SCA aneurysms, 30 

(90.9%) were in the junction between the SCA and the 

BA, two in S1 and one in S2-3. Patients with SCA 

aneurysms plus other vascular malformations such as 

moyamoya disease or arteriovenous malformation were 

excluded from this analysis.

Of the 33 patients, 22 presented with subarachnoid 

hemorrhage (SAH) and one suffered from third nerve 

palsy due to mass effect. The aneurysms were in-

cidentally discovered in five patients and they were as-

sociated with coexisting aneurysms in five. In 14 pa-

tients (42.4%), we observed other aneurysms in addition 

to the SCA aneurysm. The 22 patients presenting with 

SAH were classified by the Hunt-Hess scale;11) one pa-

tient was Grade I, nine were Grade II, six were Grade 

III, and seven were Grade IV. 

Based on conventional angiography obtained at the 

time of evaluation, the morphology of SCA aneurysms 

were saccular in 32 patients and dissecting in one 

patient. Classification of these aneurysms by size and 

neck width showed that 15 small aneurysms were very 

small (≤ 5 mm) with a small neck (< 4 mm); however, 

one was very small with a wide neck (≥ 4 mm), three 
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Case 
No

Age(yrs)
/Sex

Presentation/
H-H grade

Location
Aneurysm
Size (mm)

Neck
Size(mm)

SCA 
incorporation

Classification
Initial 
results

Procedural
complication

GOS
Results of
Image FU

  1  53/F Asymptomatic S1 2.6   2.4 N/A N/A Complete No 5
No interval 
change

  2*  48/F 3rd nerve palsy Junction 2.5   2.0 No Lateral superior Complete No 5 Residual sac

 3  59/M Asymptomatic Junction 5.0   3.7 No Lateral horizontal
Residual 

sac
No 5 N/A

 4  68/M SAH/ III Junction 4.2   2.3 No Lateral superior
Residual 
neck

No 4 N/A

 5  76/F SAH/ IV Junction 8.0   4.4 Yes Lateral superior Complete No 3 N/A

 6  64/M SAH/ IV Junction    6.5   4.5 No Lateral superior
Residual 

sac
No 4

No interval 
change

 7  37/M SAH/ IV Junction    5.7   2.2 Yes Lateral superior Complete No 4 Residual neck

 8  56/F SAH/ IV Junction    2.0   2.0 yes Lateral superior Complete No 4 N/A

 9  42/M SAH/ IV Junction 5.2   3.2 No Lateral horizontal Complete No 4 N/A

10  71/F SAH/ II Junction    11.6   4.6 No Lateral horizontal Complete No 5
No interval 
change

11  29/M SAH/ II Junction 3.8   2.8 No Lateral inferior Complete No 5
No interval 
change

12  36/F SAH/ II S2-3 N/A   N/A N/A N/A Complete No 5
No interval 
change

13  29/F SAH/ II Junction     1.8   1.6 No Lateral superior Complete No 5
No interval 
change

14  50/F SAH/ II Junction    10.2   5.2 No Lateral superior Complete No 5
No interval 
change

 15*  61/F Asymptomatic Junction    11.4   4.3 No Lateral superior
Residual 
neck

No 5 Residual neck

 16*  45/M SAH/III Junction 7.7   4.6 Yes Lateral inferior
Residual 
neck

No 5 Residual neck

17  44/F Asymptomatic Junction 4.0   2.3 Yes Lateral superior
Residual 

sac
No 5 N/A

18  51/F SAH/II Junction    14.4   7.2 Yes Lateral superior
Residual 
neck

No 1

 19†  64/F SAH/I S1 3.0   2.0 N/A N/A
Residual 

sac
thromboemb

olism
3 N/A

 20†  53/F SAH/III Junction 2.6   2.4 Yes Lateral superior 
Residual 
neck

No 4 N/A

21  44/F Asymptomatic Junction 6.0   4.0 No Lateral superior Complete No 5
No interval 
change

S1=anterior mesencephalic segment; S2= lateral mesencephalic segment; S3=cerebellomesencephalic segment.
*Patients underwent repeated coil embolization due to recanalization of the coiled aneurysms.
†Patient presented with SAH and no definite SCA aneurysm. Short-term angiographic follow-up revealed the prominent growth of an SCA aneurysm.

Table 2. Characteristics of 21 patients with SCA aneurysms underwent endovascular treatments.

were > 5 mm and < 10 mm in diameter with a small 

neck, six were small with wide necks, and seven were 

large (≥ 10 mm) with wide necks.

Due to the loss of conventional radiography results in 

one patient, the detailed subtypes of SCA aneurysms 

could be classified only for 32 patients. Patients with 

SCA aneurysms in the junction between SCA and BA 

were categorized according to the main direction of the 

aneurysm sac and by the angle between the BA and an 

imaginary line from the center of the aneurysm sac to 

the mid-point of the neck as having lateral (angle > 105 

degrees), 2) lateral horizontal (angle ≥ 90 degrees, ≤ 105 

degrees), 3) lateral inferior (angle < 90 degrees), and 4) 

posterior SCA aneurysms.

The decision as to whether to treat surgically or by 

other methods was discussed among the physicians, in-

cluding neurovascular surgeons and neurointerventionists. 

Factors indicating treatment of unruptured aneurysms in-
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Fig. 1. Classification of Superior Cerebellar Artery (SCA) aneurysm according 
to angiographic features.

cluded 1) multiple aneurysms (n = 5), 2) bleb formation 

(n = 3), 3) large aneurysm (n = 2), and cranial nerve pal-

sy (n = 1). Indications for microsurgery included antici-

pated endovascular difficulty because of aneurysm size 

or morphology (n = 11) and attempted embolization (n = 1). 

Indications for endovascular treatment included 1) poor 

neurological status (m = 5); 2) expected difficulty of sur-

gical access due to aneurysm location or morphological 

characteristics (n = 5); 3) morphological characteristics 

indicating embolization (n = 8); 4) attempted microsurgery 

(n = 1); 5) the need for an alternative to microsurgery 

due to previous surgical clipping for other coexisting 

aneurysms (n = 1); and 6) embolization trial (n = 1). 

Aneurysms were evaluated by computed tomographic 

angiography (CTA) immediately after surgical clipping. 

CTA was performed annually after microsurgery if the 

lesions had been completely occluded. CTA was recom-

mended three months after surgical clipping in patients 

with residual aneurysms. Follow-up time of flight mag-

netic resonance angiography (MRA) was performed six 

months after embolization if the lesions had been com-

pletely occluded. MRA was recommended three months 

after embolization in patients with incompletely embol-

ized aneurysms. Subsequent follow-up MRA was per-

formed annually in patients with no interval changes 

compared with the previous evaluation. Conventional an-

giography was used to confirm coil compaction or re-

growth of the aneurysm in patients with progression of 

incompletely occluded aneurysms.

Radiological results without relationship to treatment 

alternatives included complete obliteration, residual neck 

and residual aneurysms.20)21) Complete occlusion was de-

fined as a complete absence of contrast agent filling of 

the aneurysms following embolization or microsurgery 

on conventional angiography or CTA, residual neck was 

defined as lesions with residual filling of part of the 

neck, and residual sac was defined as incomplete occlu-

sion of the aneurysm sac because of partial filling of the 

coils or incomplete surgical clipping. 

 Patients were clinically followed-up mainly at out-pa-

tient clinical visits or by telephone interviews.

Clinical outcomes were evaluated according to the 

Glasgow Outcome Scale (GOS).

RESULTS

In classifying these 29 patients with SCA aneurysms 

in the junction between the BA and the SCA, based on 

our angiographic data we found that 20 patients (69.0%) 

had lateral-superior aneurysms. In addition, six patients 

(20.7%) had lateral-horizontal, two (6.9%) had lateral-in-

ferior, and one (3.4%) had a posterior SCA (Fig. 1). 

Three patients with SAH showed aneurysm growth. 

One patient, who presented with SAH, had a suspected 

SCA aneurysm and no coexisting aneurysms on initial 

conventional angiogram. Follow-up angiogram two 

weeks after ictus revealed growth of the aneurysm sac. 

Rupture of a middle cerebral artery (MCA) aneurysm 

was suggested in one patient with multiple aneurysms, 

of which the S1 aneurysm was not prominent on initial 

angiogram. No rupture point of the MCA aneurysm was 

detected on microsurgery. Conventional angiograms four 

days after surgery revealed remarkable growth of the S1 

aneurysm. One patient, with a previous history of surgi-

cal clipping of another ruptured aneurysm and no defi-

nite SCA aneurysm on initial angiogram, suffered from 

SAH four years after surgery, with conventional angiog-

raphy showing that the SCA aneurysm had grown.
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Of the 12 patients treated microsurgically, nine showed 

complete occlusion. In contrast, residual neck was ob-

served in one patient, residual sac in one patient, and the 

residual status was not evaluated in one patient who un-

derwent simple brain CT due to a poor neurological 

condition. Nine patients underwent follow-up radio-

logical evaluation with a mean of 33.3 months (range 

3-84 months). Causes of loss to radiological follow-up 

included poor neurological status in two patients and 

poor compliance in one patient. All patients who under-

went radiological follow-up had no evidence of aneur-

ysm regrowth or recurrence. Clinical outcome at dis-

charge in patients who underwent microsurgery included 

GOS 5 in seven patients, GOS 4 in one and GOS 3 in 

four. Reasons for poor neurological outcome included 1) 

initially poor neurological condition without improve-

ment (n = 2), 2) injury to the recurrent artery of Heubner 

due to surgical clipping of coexisting anterior communi-

cating artery aneurysm (n = 1), and 3) occipital in-

farction due to compromise of PCA (n = 1). Operation 

related morbidities included third nerve palsy in five pa-

tients, with most showing gradual recovery, Huebner’s 

injury in one patient, and parent vessel compromise in 

one patient. Clinical follow-up was available for 11 pa-

tients at 3 to 84 months (mean, 28.8 months). Clinical 

follow-up included GOS 5 in eight patients, GOS 4 in 

one, and GOS 3 in two.

Of the 21 patients treated endovascularly, 20 with 

saccular SCA aneurysms showed occlusion of the aneur-

ysm using a coil, whereas one patient with S2-3 dissect-

ing aneurysm was treated by parent artery occlusion us-

ing a coil. Angiographic results of patients treated with 

embolization demonstrated complete occlusion in 12 pa-

tients (57.1%), residual neck in five (23.8%), and re-

sidual sac in four (19.0%). Twelve patients (60.0%) un-

derwent follow-up radiological evaluations at a mean 

35.7 months after treatment (range, 3-79 months). 

Reasons for loss to radiological follow-up included 1) 

clinical severe vasospasm-induced mortality (n = 1), 2) 

transfer to other hospitals (n = 2), 3) poor neurological 

status (n = 2), and 4) poor compliance (n = 4). Four pa-

tients with complete occlusion (n = 2) or residual neck 

(n = 2) were demonstrated coil compaction or further re-

canalization of the aneurysm. Additional embolization 

was performed in three patients with significant pro-

gressive coil compaction or recanalization of the 

aneurysm. Procedure related complications developed in 

one patient with symptomatic thromboembolism. Clinical 

outcomes at discharge in patients who underwent embo-

lization included GOS 5 in 12 patients, GOS 4 in six, 

GOS 3 in two, and GOS 1 in one patient. A 76-year-old 

female patient presenting with Hunt-Hess grade IV un-

derwent external ventricular drainage and subsequent 

coil embolization. The patient did not recover and devel-

oped ventriculitis resulting in GOS 3. Another 64 

year-old female patient presenting with Hunt and Hess 

grade I underwent surgical clipping of an MCA aneur-

ysm that was not ruptured on surgical assessment. 

Follow-up angiogram four days after microsurgery re-

vealed growth of an S1 aneurysm (size, 3 mm), pre-

viously thought not to be a definite aneurysm. Coil em-

bolization resulted in PCA and SCA territory infarction 

opposite to embolization lesion, due mainly to a hyper-

coagulation period after microsurgery and partial coil 

exposure. A 51 year-old female patient presented with 

Hunt and Hess grade II underwent coil embolization and 

suffered from intractable clinical vasospasm resulting in 

death.  Of these 20 patients, 17 (85%) were available for 

clinical follow-up, at a mean of 32 months after treat-

ment (range, 3 to 79 months), with 14 showing GOS 5 

and three showing GOS 4. 

DISCUSSION

Subtypes of SCA aneurysms did not differ sig-

nificantly according to treatment modality. The mean or 

median diameter of SCA aneurysms according to classi-

fication was 1) lateral superior in 20 patients (mean, 6.5 

mm), 2) lateral horizontal in six (median, 8.0 mm), and 

3) lateral inferior in two (median, 5.7 mm). One patient 
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had a posterior type aneurysm, of diameter 2.0 mm. Our 

classification of SCA aneurysms, which has no clinical 

implications at present, may be helpful in the selection 

of microcatheters and may be a factor prognostic for the 

endovascular treatment of SCA aneurysms. 

According to a general consensus on SCA aneurysms, 

the presence of important perforating arteries and ad-

jacent cranial nerves makes clipping of SCA aneurysms 

and complications occur as basilar apex aneurysms. 

However, perforators do not originate from the axillar of 

the P1 posterior cerebral artery (PCA) or the shoulder of 

the SCA, where the neck of an SCA aneurysm is 

dissected.23) Therefore, perforator infarctions, which may 

lead to morbidity at the basilar apex, may rarely develop 

during microsurgery of SCA aneurysms. We did not ob-

serve any perforator infarctions related to SCA aneur-

ysms, although the number of patients undergoing mi-

crosurgery was small. 

Since the proximal SCA is intimately related to cranial 

nerves III, IV, and V,19) aneurysms on the SCA may 

present with palsies of these nerves.1)7)17) One patient, 

with a 2.5 mm sized lateral-superior type of SCA aneur-

ysm, showed third cranial nerve palsy, but this finding 

is relatively rare.1)7)17) Cranial nerve palsy may be af-

fected by the direction or growth pattern of the aneur-

ysm rather than its size. Complete or incomplete third 

nerve palsies developed in five patients who underwent 

microsurgery but recovered completely in all patients 

available for clinical follow-up.

Occlusion of the SCA appears to be well tolerated.4)9) 

One of the 33 SCA aneurysms was dissecting and was 

located in the S2-3 segment of the artery. Treatment of 

this aneurysm by complete trapping using a coil resulted 

in no neurological deficits. Collateral blood flow and a 

paucity of perforating arteries from the S1 and S2 seg-

ments may limit ischemic infarctions, usually resulting 

in good outcomes.4-6)8)18)

SCA aneurysms lie off the midline below the basilar 

bifurcation and are generally directed laterally. This ori-

entation may improve visualization in the trajectory of 

the trans-sylvian approach and coil embolization of the 

aneurysms relative to basilar apex aneurysms, resulting 

in low procedural morbidity and mortality rates. 

Procedural morbidities related to SCA aneurysm were 

observed in one patient each treated with microsurgery 

or embolization and its rate was relatively low compared 

with rates in basilar apex aneurysms.12) 

It is generally recommended that unruptured aneur-

ysms < 7 mm in size with no associated symptoms be 

managed conservatively.3) While a detailed natural his-

tory of unruptured SCA aneurysms has not been re-

ported due to their rare incidence, it may differ from 

that of aneurysms at other locations. Many patients with 

SCA aneurysms and SAH have poor and grave clinical 

course. It may therefore be impossible to apply treat-

ment guidelines for unruptured aneurysms of other loca-

tions to the treatment of SCA aneurysms. The mean di-

ameter of the 22 SCA aneurysms accompanied by SAH 

was 7 mm (range, 1.8 to 15.6 mm), whereas nine pa-

tients (41.0%) had ruptured SCA aneurysms < 5 mm. 

Poor clinical outcomes in three of four neurologically 

disabled patients resulted from initially poor clinical 

conditions. No procedural morbidities related to SCA 

aneurysms developed in any patient who underwent mi-

crosurgery or embolization of the non-ruptured aneurysms. 

One patient with a previous history of surgical clipping 

of another ruptured aneurysm and pre-aneurysmal dilata-

tion in the junction between the BA and SCA on initial 

angiogram suffered from SAH four years after surgery. 

A conventional angiogram revealed the growth of the 

SCA aneurysm with rupture (diameter, 5.7 mm). Active 

guideline of treatment or tight image follow-up may be 

necessary in the unruptured SCA aneurysms.

CONCLUSIONS

SCA aneurysms, which differ from basilar apex aneur-

ysms, have peculiar characteristics, including a paucity 

of perforators, abundant collateral supplies and off the 

midline location, accompanied by relatively low proce-
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dural morbidity and no procedural mortality without 

treatment modalities. More active guidelines for the 

treatment of non-ruptured SCA aneurysms may be re-

quired based on our clinical experience of SCA aneur-

ysms accompanied by SAH. Classification of SCA 

aneurysms may be a prognostic factor for endovascular 

treatment.
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