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 Abstract
Although the occurrence of cerebral aneurysms in pediatric age group describes as rare, giant ones are 
more commonly be found than in adults. Insufficient epidemiological information, their association 
with other medical comorbidities, diagnostic pitfalls, complex surgical anatomy, and issues should 
be considered during surgery to make them difficult to diagnose and manage. We report a 6‑year‑old 
boy with presenting complaint of acute‑onset headache without any other symptoms and a small area 
of intracerebral hemorrhage detected on initial computed tomography (CT) scan. Primary evaluations 
failed to result in a definite diagnosis, and delayed vascular studies suggested vascular malformation 
or an aneurysm as the causative factor of hemorrhage. Surgical exploration led to the diagnosis of 
a giant partially thrombosed aneurysm at the A2 segment of the left anterior cerebral artery and 
successful clipping. One of our findings on preoperative CT angiography, “fountain sign,” may be 
useful for the diagnosis of partially thrombosed aneurysms when active bleeding from the aneurysm 
has been ruled out. Fountain sign can be a useful finding in the diagnosis of partially thrombosed 
aneurysms. Vascular lesions should always be considered as the primary cause of intracranial 
hemorrhage in pediatrics despite negative initial studies. Therefore, close follow‑up and using 
delayed and multimodality vascular evaluations are crucial for successful management.
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Introduction
Intracranial aneurysms in pediatric age 
group are not common nor well defined. 
However, its rarity was evaluated 
approximately between 1% and 5% of all 
intracranial aneurysms by some studies.[1] In 
contrast, giant aneurysms (>25 mm) have a 
higher frequency among pediatric age group 
than in adults.[2] Differential diagnosis for 
primary causes of pediatric intracranial 
aneurysms varies from infectious diseases 
such as HIV and mycotic infections 
to inflammatory  (Kawasaki, Behçet’s, 
Takayasu arteritis, etc.) and genetic 
noninflammatory diseases including 
polycystic kidney disease, Ehlers–
Danlos syndrome, neurofibromatosis, 
and tuberous sclerosis, all of which may 
present with symptoms related to cerebral 
aneurysms.[3] Although subarachnoid 
hemorrhage is the most common presenting 
symptom of intracranial aneurysms and 
usually leads to diagnosis, sometimes, 

cerebral aneurysms are regarded as one 
of the most complicated neurosurgical 
problems in the process of diagnosis after 
a hemorrhagic cerebral accident and may 
be found even incidentally on computed 
tomography  (CT) or magnetic resonance 
imaging  (MRI) in an asymptomatic 
patient.[4,5] In this report, we present 
a pediatric case of a giant partially 
thrombosed intracranial aneurysm  (PTIA) 
in a rare location which could not be 
diagnosed definitely on preoperative 
evaluations.

 Case Report
 A 6‑year‑old boy, with no history of 
previous illness or trauma, referred to 
our center complaining of a sudden‑onset 
headache without any accompanying 
symptoms including seizure, loss of 
consciousness, weakness, or visual 
disturbance. Upon physical examination, 
his vital signs were stable, and the patient 
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was fully conscious without any neurological deficit. 
Admission CT scan showed a small area of intracerebral 
hemorrhage  (ICH) in the inferomedial part of the left 
frontal lobe without intraventricular or subarachnoid 
hemorrhage, and a small calcified spot was also evident 
in the superior part of the hemorrhage  [Figure  1]. CT 
angiography was negative for any vascular lesion, and on 
cerebral four‑vessel digital subtraction angiography (DSA), 
the A1 segment of the left anterior cerebral artery was 
narrowed in a string‑like pattern suggesting arterial 
dissection [Figure 2]. Hence, it was decided to manage the 
ICH conservatively, and he was discharged from hospital 
for delayed vascular evaluations.

Three weeks later, a control CT scan and MRI were 
performed, and no new sign other than a resolving 
hematoma was found  [Figure  3], but the second CT 
angiography and DSA at the same time revealed an 8‑mm 
contrast‑enhanced outpouching at the junction of left A1 
and A2 segments projecting posterolaterally. In addition 
to this finding and persistence of the calcification spot, a 
small fountain‑like vascular blush was visible at the tip of 
the aneurysm [Figure 4].

With preoperative impression of an arteriovenous 
malformation or a partially thrombosed aneurysm, the 
patient was scheduled for surgical exploration. We 
performed a left‑sided pterional craniotomy and transsylvian 
in addition to anterior interhemispheric approaches to 
AcomA complex. After dissection of opticocarotid and 
chiasmatic cisterns and also rectus gyrus removal, it was 
found that we are facing a giant partially thrombosed 
aneurysm extending from suprasellar and chiasmatic 

Figure 1: Axial brain computed tomography scan on admission showing 
a small calcification spot at the top of the intracerebral hemorrhage in the 
left frontal lobe

cisterns upward deep into the left frontal lobe measuring 
more than 4 cm in maximum diameter  [Figure  5]. The 
medial orbital gyrus was also removed, and the AcomA 
complex including bilateral A1, A2, and other small 
vascular branches was exposed. About 1 cm distal to 
the left A2 origin, an aneurysm neck with a diameter 
of about 1 cm was detected and clipped successfully. 
A  temporary occlusion of the artery was performed before 
the final clipping for a few minutes under barbiturate burst 
suppression. Blood clots and firm thrombi were evacuated 
as much as possible to decompress normal neurovascular 
structures without any unnecessary effort to accomplish 
a complete removal of the aneurysm sac itself. This was 
due to a tough aneurysm wall and tight attachment to optic 
nerves and adjacent vessels.

Postoperative days in the intensive care unit and pediatric 
ward were uneventful, and the patient was discharged 
without any neurological deficit 10 days after surgery. The 
patient had no sign in favor of postoperative complications 
on the DSA 2 months after surgery  [Figure 6], and studies 
for evaluation of any underlying connective tissue or 
rheumatologic diseases were negative.

Literature of review

To get a better understanding of the characteristics of 
PTIA, located in the anterior cerebral artery, we have 
collected the total available reported cases in the literature 
till 2019. Based on our review, 14  cases out of 12 studies 
in the literature have met the criteria for inclusion in this 
review  [Table  1]. Some factors such as sex distribution, 
age, segment of the involvement, early symptoms, 

Figure  2: String-like narrowing of the A1 segment of the left anterior 
cerebral artery on the first digital subtraction angiography, suggesting 
arterial dissection
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diagnosis, and ultimate outcome were assessed in the 
review. There were 5 women and 9 men, with a mean age 
of 43.6  ±  26. Aneurysms were measured to be larger than 
25 mm (giant) in four cases, and A1 segment was the most 
common portion for the formation of PTIA. It has been 
perceived that symptoms related to mass effect, including 
headache and progressive visual loss, are the most common 
presenting symptoms of the patients at emergencies. 
However, two patients were reported to be asymptomatic 
during diagnosis and were diagnosed by this vascular 
defect incidentally.[8,9] Moreover, there are some scarce 
symptoms that have been reported in the literature that are 
impossible to judge about their origin definitely. Although 
the occurrence of such symptoms in patients with partially 
thrombosed aneurysm is extremely uncommon and being 
reported rarely, the possibility of compressive effect of the 
aneurysmal mass, especially in cases with giant aneurysm, 
cannot be ignored. In fact, some rare symptoms like gait 
disturbance might be seen due to a persistent compressive 
effect of aneurysm on motor structures of the brain,[13] or 
blurred vision might occur due to interruption of the optic 
nerve system.[15] In our review, we observed five reported 
cases which the contrast MRI modality was not decisive 
in their diagnosis and was only suggestive of an abnormal 

formation.[7,10,13‑15,17] Although PTIA seems to be challenging 
in management and sometimes needs initiative approaches 
through the treatment, the literature indicated that more 
than 78% of the patients have had a favorable outcome 
after the treatment.

Discussion
Intracranial aneurysms in pediatric age group are rare 
and consisting  <5% of the population who are diagnosed 
with aneurysms. According to a study, conducted by 
Garg et  al. on the entire 2726  patients with intracranial 
aneurysm, treated in their center between 2001 and 2013, 
only 62 cases (2.7%) were <18 years of age.[18] For the first 
time, PTIA was described by Handa et  al.[19] and it was 
provided with precise information concerning the CT view 
details and its characteristics in 1978. Since then, several 
studies have been conducted on its details, especially on 
diagnosis and various treatment techniques. The incidence 
of partially thrombosed aneurysm is estimated between 9% 

Figure 6: Left anterior oblique view of left internal carotid artery digital 
subtraction angiography revealing complete occlusion of the aneurysm 
and preserving the A2 segment of the anterior cerebral artery

Figure 4: (a) Early brain computed tomography angiography during the first 
admission. (b) Fountain sign, a vascular blush from the tip of the aneurysmal 
outpouching on delayed brain computed tomography angiography

ba

Figure 3: (a) Resolving hematoma within the aneurysm cavity on delayed 
axial brain computed tomography scan, about 3 weeks after hemorrhage; (b) 
Axial T2-weighted and coronal T1-weighted images showing blood product 
signals in the left frontobasal area in favor of hematoma in acute stage

ba

Figure 5: Intraoperative surgical view to the anterior communicating artery 
complex, aneurysm neck, and inferior extension of the aneurysm into 
chiasmatic and suprasellar cisterns, (a) before, (b) during, and (c) after 
clipping. (d) Evacuation of intra-aneurysmal clots following clip placement

a b

dc
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and 13%, and it has been perceived to be more common 
among patients with giant aneurysm.[20] Despite several 
studies on different features of these aneurysms, still, some 
aspects of this disorder including presentation, diagnosis, 
and association with other diseases have remained untold.[21]

Some characteristics that may differentiate pediatric 
aneurysms from those in adults include higher incidence 
of unusual locations such as posterior or peripheral 
circulation, greater number of giant aneurysms, and also 
male predominance. According to a review conducted by 
Sorteberg and Dahlberg, giant aneurysms consist of 19% 
of all intracranial aneurysms in pediatrics which is more 
prevalent than in adults.[4] Giving their more intricacy in 
pediatrics, close follow‑ups and delayed vascular studies 
seem to be necessary in cases of suspected vascular 
lesions despite negative primary evaluations. This high 
index of suspicion should be considered in younger age 
groups, cases of connective tissue diseases, family history 
of cerebrovascular disorders, any history of head trauma, 
especially penetrating injuries, and abnormal calcifications 
on imaging views.[3,18,22]

Partially thrombosed aneurysm is a challenging issue to 
diagnose because it can not necessarily be detected in the 
same way among different cases. Though, most of the 
cases of nonthrombosed aneurysms might be diagnosed 
by DSA and conventional angiography. However, partially 

thrombosed needs further evaluation because it might be 
misdiagnosed by other intracranial mass formations. Based 
on the literature, MRI seems to be a suitable technique to 
provide the specific views of “onion skin” on T1‑weighted 
images and “flow void sign” appearance on both T1‑  and 
T2‑weighted images for definite diagnosis.[23] However, 
some cases need more specific evaluation even further 
than contrast MRI. As we have seen in our presented case, 
contrast MRI was not decisive and the two mentioned 
definitive views of PTIA were absent. Finally, a giant 
partially thrombosed was detected based on suggestive 
findings of DSA, followed by contrast MRI, and later was 
proved by surgical exploration.

An interesting sign that may lead to diagnosis is the 
“fountain sign,” which is described classically as an active 
blood leakage from a ruptured aneurysm at the time of 
angiography.[24] In fact, “vascular blush from the tip of the 
aneurysmal outpouching on delayed brain CT angiography” 
is actually a vascular blush from the aneurysmal intra‑dome 
site, which is completely filled with the contrast medium, 
toward the rest of the dome that is partially occupied by 
the thrombus. Whereas, we saw it in our case as blood 
scattering into the thrombosed part of the giant aneurysm 
in the absence of any active bleeding, and it could be a 
useful phenomenon for diagnosis  [Figure 4]. In this regard 
and to the best of our knowledge, this is for the first time 

Table 1: Characteristics of partially thrombosed aneurysms that occur on ACA recorded in the literature
Reference Age/Sex Type Location Symptom Diagnosis Treatment Outcome
Tajima et al., 
1993[6]

42/female Saccular A1 (right) Monocular 
blindness

Right carotid 
angiogram

Outflow occlusion Favorable

Mori et al., 
2004[7]

73/female Irregular 
shaped

A1‑A2 
junction (right)

Loss of 
consciousness

Conventional 
angiography

Clipping No improvement 
and death

Huang et al., 
2005[8]

12/male
7/male

Saccular
Giant

A1 (right)
A1 (left)

Asymptomatic
Headache

NR
NR

Clipping
Clipping

Favorable
Favorable

Cho et al., 2009[9] 71/female NR NR Asymptomatic MR angiography Coiling No improvement
Gelfenbeyn 
et al., 2009[10]

69/female Fusiform 
dissected

A3 (left) Headache DSA Excision and 
bypass

Favorable

Roccatagliata 
et al., 2010[11]

31/male
29/male

NR
NR

A2
A2

Seizure
Headache

MRI
MRI

Conservative
Conservative

Favorable
Favorable

Moon et al., 
2012[12]

49/female Serpentine 
(giant)

A2 (right) Loss of 
consciousness

MRI Outflow occlusion 
and bypass

Favorable

Castro et al., 
2013[13]

67/male Fusiform A1 (left) gait disturbance, 
incontinence 
and progressive 
visual loss

MR angiography Ventriculoperitoneal 
shunt

Favorable

Anil et al., 
2016[14]

56/male Saccular A1‑A2 
junction (left)

Delirium Conventional 
angiography

WEB Equivocal

Ito et al., 2016[15] 79/male Doughnut 
shaped (giant)

A2 (right) Blurred vision CT angiography Outflow occlusion 
and anastomosis

Favorable

Agarwal et al., 
2018[16]

11/male Pseudo‑ 
aneurysm

A1 (right) SAH MRI Clipping Favorable

Ikeuchi et al., 
2019[17]

15/male Fusiform 
(giant)

A1‑A2 
junction (left)

Headache, SAH Surgical 
exploration

Clipping Favorable

NR – Not reported; MRI – Magnetic resonance imaging; DSA – Digital subtraction angiography; WEB – Woven EndoBridge; 
CT – Computed tomography; SAH – Subarachnoid hemorrhage; ACA – Anterior cerebral artery
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that the fountain sign is represented as a key finding in the 
diagnosis of a patient with nonruptured PTIA.

Since PTIAs are challenging in terms of treatment, they 
sometimes need other techniques further than direct 
clipping. Based on the aneurysm type and its location, 
some cases might need reconstructive surgery along with 
endovascular intervention. Shi et  al. proposed a mixed 
technique of endovascular coil embolization after protective 
surgical bypass which had a favorable outcome in cases 
with giant PTIA.[25] In 2011, Miyamoto et  al.[26] described 
a new technique through the management of partially 
thrombosed giant aneurysms by flow reduction along with 
vascular bypass surgery which had successful results in 
cases with inaccessible aneurysm. The latest technique that 
proved its effectiveness and could be useful in saccular 
aneurysm is Woven EndoBridge  (WEB). However, it has 
been reported that solely treating with WEB might result in 
a fatal rupture of PTIA in patients.[14]

During surgery, wide dissection for defining distorted 
vascular anatomy seems to be essential for safe surgical 
clipping of giant aneurysms. After successful aneurysm 
securing, surgical decompression of neurovascular 
structures by clot removal is required. However, excessive 
effort to dissection and excising the aneurysm wall would 
be catastrophic in some cases.

Conclusion
Although intracranial aneurysms are rare in children, 
giant ones are more prevalent in younger patients than in 
adults. A  high index of suspicion, close follow‑ups, and 
delayed vascular evaluations could be helpful or even 
essential for preventing misdiagnoses in pediatric cases 
and other high‑risk patients such as those with connective 
tissue diseases. In this regard, “fountain sign” may be a 
useful finding for making the diagnosis of giant partially 
thrombosed aneurysms in vascular studies. According to 
our review of literature, the symptoms that may relate to 
aneurysmal mass effect, including headache and blurry 
vision, are found as the most reported symptoms of the 
patients before definite diagnosis with PTIA. However, it 
should not be ignored that some patients might show other 
symptoms when they are brought to the emergencies.
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