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Pediatric intracranial aneurysms are rare and differ from aneurysms in
adults in terms of location, etiology, natural history and management.
This is a case report of giant aneurysm in a 10-year old patient
presenting with symptoms of headache and vomiting. Cerebral catheter
angiogram revealed a large aneurysm in the left middle cerebral
artery, M1 segment. The patient underwent left pterional craniotomy,
clip reconstruction of the patent artery, and aneurysmectomy. Post
operatively the patienthad an unremarkable course and was discharged
improved after 1 week. Cerebral catheter angiogram was performed
after 2 months and revealed no residual aneurysm.
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Intracranial aneurysms in children are rare; 0.5% to
4.6% of intracranial aneurysms occur in patients aged
18 years or younger.! Aneurysms occurring in very
young children and infants are exceedingly rare. Unlike
their adult counterparts, pediatric aneurysms have been
reported to exhibit features such as male predominance, a
higher incidence in locations such as the internal carotid
bifurcation and posterior circulation, and greater numbers
of giant aneurysms.>”

By far, pediatric aneurysms present more commonly
as subarachnoid hemorrhage,® with peaks at ages 2-5
years and in adolescents older than 15 years.” However,
the rate of subarachnoid hemorrhage in children is far
lower than in adults.® This may be due to high incidence
of giant aneurysms that present as space-occupying
lesions rather than hemorrhage.’

In the Philippines, intracranial aneurysms are more
common in adults rather that in children. Moreover, there
has been no published data about pediatric intracranial
aneurysm.
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Presented here is a case of'a 10 year-old female with
left middle cerebral artery (MCA) giant aneurysm. This
report discusses the epidemiology, signs and symptoms
and management of the pediatric patient with a giant
aneurysm.

The Case

This is a case of a 10-year-old female who came to the
hospital with complaint of severe headache associated
with vomiting. Emergency CT scanrevealeda5 cmx4 cm
heterogenous lesion in the left sylvian fissure (Figure 1).
MRIrevealeda 3.7 cm x 5.3 cm x 3.6 cm nodular lesion
atthe anterior temporal lobe characterized by prominence
of cyst components with hemorrhagic contents as well
as an enhancing mural nodule at its anterior margin
(Figure 2). Differential diagnoses included pilocytic
astrocytoma and supratentorial hemangioblastoma.
However, the irregular appearance of the signal void
corresponding to the left middle cerebral artery was
suspicious for a vascular lesion. A cerebral catheter
angiography revealed a wide neck aneurysminvolving the
entire length of the left middle cerebral artery. The neck
measured approximately 12.28 mm with the visualized
aneurysmal lumen measuring approximately 9.90 mm
x 12.22 mm. A large anterior frontal artery was noted
near the internal carotid artery terminal bifurcation. The
lateral lenticulostriate vessels were noted proximal to
the giant aneurysm. A giant left middle cerebral artery
aneurysm, M1 segment was considered (Figure 3).
This patient was advised for surgical intervention.
The procedure planned was a left pterional craniotomy,
clipreconstruction of patent artery, and aneurysmectomy.
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Figure 1. Computed tomography brain plain which noted a 5 cm
x 4 cm heterogenous lesion (arrow) on the left sylvian fissure

Figure 2. MRI brain (T1) with contrast noted 5.7cm x 5.3 cm x
3.6cm nodular mass lesion in the left anterior temporal lobe (arrow)
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Figure 3. Cerebral Catheter Angiogram left ICA injection showing
aleft MCA aneurysm.

The patient was positioned supine with the head secured
in three-point fixation, rotated 15°-20° away from the
side of aneurysm. A curvilinear skin incision,was made
0.5 cm -1 cm anterior to the tragus and no more than 1.5
cm inferior to the zygoma. Soft tissue, myocutaneous
flap and submuscular dissection followed. The pterion
and lesser sphenoid wing were drilled medially toward
the superior orbital fissure until a flat surface over the
orbit connected the middle and cranial fossa. Multiple
tacking sutures were placed on the dural flap and were
pulled against pterion, leaving an unobstructed view into
the carotid cistern. The sylvian fissure was dissected until
the aneurysm was exposed and isolated (Figure 4).
Temporary clips were applied at the internal carotid
artery and distal branch of MCA for proximal and distal
control. The fundus of the unclippable aneurysm was
transected. The aneurysm was opened and its neck
was simplified. The neck was then reconstructed and
contoured with fenestrated clips (Figure 5). The arterial
patency and blood flow were assessed using intraoperative
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doppler probes. The aneurysm wall (Figure 6) was sent
for biopsy.

Figure 4. Left MCA aneurysm (arrow) measuring approximately
4.3 cm x 3.8 cm with a neck of 1.2 cm.

Figure 6. Left MCA aneurysm fundus.
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Post operatively, the patient was extubated, and was
transferred to neuro-critical care unit from post anesthesia
care unit for observation. On the first post-operative
day, the patient was awake and coherent. She could also
follow commands. She was started on soft diet with strict
aspiration precautions. On the succeeding post-operative
days, no post-operative complication was noted. The
patient was placed on a regular diet, was allowed to sit
up on bed, and eventually was able to ambulate. On the
7th post-operative day, the patient was discharged.

On follow up, the patient was asymptomatic. A repeat
cerebral catheter angiography was done 2 months later
and revealed no residual aneurysm (Figure 7).
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Figure 7. Repeat cerebral catheter angiography after clipping of
left MCA aneurysm demonstrating no residual aneurysm.

Discussion

Pediatric intracranial aneurysms although rare, are
potentially devastating. They differ from aneurysms of
the adult population in location, etiology, natural history,
and management.'® Aneurysms in pediatric population
also tend to be larger and have more complex shapes.
Presented here is case of a 10-year-old female who had
a giant intracranial aneurysm in the left middle cerebral
artery (MCA). The patient presented with signs of
increased intracranial pressure (headache and vomiting)
due to mass effect from the aneurysm.

The age and distribution of pediatric intracranial
aneurysms differ between sexes and has been reported
to have a male to female ratio of 3:2,! though the ratio
was 1:5 for children younger than 2 years. In a review of
cases reported in literature by Sorteberg and Dahlberg,'?
the male:female ratio was 1.42:1. Boys show a gradual
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increase in frequency with increasing age, whereas girls
peak around menarche, with a female predominance at
ages 14 and 15." Accordingly, the patient already had
her menstrual period, which probably predisposed her
to the disease. In adults, aneurysm occurs twice as often
in females than in males."

Pediatric giant aneurysms seem to favor the
vertebrobasilar arteries with reported incidences in that
specific location ranging from 8-100%.'* In the present
case, the aneurysm was in the left MCA M1 segment,
the second most common location, making up 16% of
these lesions in the pediatric population.'? In children
aged 7-16 years old, up to 50% have aneurysms located
at the first MCA branch.'? The most common location
of pediatric aneurysm is the ICA bifurcation at 33%.'
It is five times more common in this location in children
than in adults."

Giant intracranial aneurysms by definition have
a diameter of at least 25 mm. They are found more
frequently in children than in adults.'* The patient
presented with a lesion that on MRI measured 3.7 cm x
5.3cmx 3.6 cm. Intraoperatively, the aneurysm measured
4.3 cm x 3.8 cm and had a neck of 1.2 cm. The patient’s
presenting symptoms can be attributed to the humongous
size of this lesion.

Subarachnoid hemorrhage (SAH) is the most common
presenting symptom of intracranial aneurysms. However,
the rate of SAH in children is far lower than in adult
probably due to high incidence of giant aneurysms
that present with mass effect. The symptoms of this
mass effect depends on the location of aneurysm. In
the anterior circulation, the mass effect can manifest
as pain, acuity and visual field defects, and extraocular
dysfunction. Dementia has also been described in anterior
circulation aneurysms that are at least 3.5 cm.'® In the
posterior circulation, multiple cranial nerve dysfunctions
may be present. [f brainstem compression is significant,
bulbar palsies and hemiparesis can also occur. Other
presentations of pediatric giant aneurysms include
headache, obstructive hydrocephalus, syncope, sinusitis,
confusion, or ischemic stroke.!” Seizures have been
reported to be more than twice as often than in adults
(36 % versus 17%)."® Likewise, acute hydrocephalus was
seen more commonly in children (36%) than in adults
(25%)."®
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Ruptured giant cerebral aneurysms if left untreated
have a mortality rate up to 68% within 2 years and up
to 85% within 5 years of diagnosis. Definitive treatment
of ruptured aneurysms should be performed within 48
hours. However, a conservative or expectant approach
should be considered only if there are mitigating factors
such as patient’s or family’s refusal to treatment, poor
medical grade or exceptionally high treatment risk.
The overall annual rupture risk of an unruptured giant
aneurysm, however, is only 0.7%."

Treatment options for pediatric intracranial
aneurysms depend on the capability of the neurosurgical
centers and surgeons’ experience. Simple aneurysms can
be treated via surgical clipping or endovascular coiling.
More complex aneurysms may require clip reconstruction
and/or extracranial-intracranial bypass. The longer life
expectancy of children is a challenge to the durability
of treatment. In this respect, surgical treatment may be
superior to endovascular approaches.’

Children treated endovascularly will need some
form of additional treatment four times as often as
those surgically managed.? It has also been observed
that endovascularly treated aneurysms not only have
a higher recurrence rate but also a higher rate of de
novo aneurysm formation in children. The latter has
been attributed to catheter manipulation causing small
arterial wall defects as the potential source of aneurysm
formation.?* Endovascular technique is often unable to
address the mass effect of a giant aneurysm.

In the case presented, surgical treatment was chosen
as the definitive treatment. The availability of materials
and an experienced vascular team allowed a smooth and
successful operation.

Conclusion

Intracranial aneurysms in children differ from those in
adults in location, morphology, etiology, natural history,
and management. Giant aneurysms produce neurologic
compromise related to mass effect. The most efficacious
form of treatment involves complete elimination of this
lesion from cerebral circulation. Regardless of whether
these aneurysms are treated or observed, children with
intracranial aneurysms require follow-up imaging and
clinical surveillance, given their expected long life span
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during which treated aneurysms could recur or additional
aneurysms could arise.

Acknowledgement

The authors would like to extend their gratitude Dr.
Narciso Tapia and VSMMC PETRU, for the corrections
and comments in editing the paper; Dr. Lara Fleur P.
Albano for editing and proof reading the paper.

References

1. Gerosa M, Licata C, Fiore DL, Iraci G. Intracranial aneurysms
of childhood. Childs Brain 1980; 6(6): 295-302. doi:
10.1159/000119917.

2. Allison JW, Davis PC, Sato Y, et al. Intracranial aneurysms in
infants and children. Pediatr Radiol 1998 Apr;28(4):223-9. doi:
10.1007/s002470050336.

3. Amacher AL, Drake CG, and Ferguson GG. Posterior circulation
aneurysms in young people. Neurosurgery 1981 Mar;8(3):315-
20. doi: 10.1227/00006123-198103000-00003.

4. Heiskanen O, and Vilkki J. Intracranial arterial aneurysms in
children and adolescents. Acta Neurochir (Wien) 1981;59(1-
2):55-63. doi: 10.1007/BF01411191.

5. Proust F, Toussaint P, Garniéri J, et al. Pediatric cerebral
aneurysms. J Neurosurg 2001 May;94(5):733-9. doi: 10.3171/
jns.2001.94.5.0733.

6. Vaid VK, Kumar R, Kalra SK, Mahapatra AK, Jain VK. Pediatric
intracranial aneurysms: an institutional experience. Pediatr
Neurosurg 2008;44(4):296-301. doi: 10.1159/000131678.

7. Krings T, Geibprasert S,terBrugge KG. Pathomechanisms
and treatment of pediatric aneurysms. Childs Nerv Syst 2010
Oct;26(10):1309-18. doi: 10.1007/s00381-009-1054-9.

8. Hetts SW, NarvidJ, Sanai N, Lawton MT, Gupta N, Fullerton HJ,
Dowd CF, Higashida RT, Halbach VV. Intracranial aneurysms
in childhood: 27-year single-institution experience. AJNR Am J
Neuroradiol 2009 Aug;30(7):1315-24.doi: 10.3174/ajnr.A1587.

9. Kakarla UK, Beres EJ, Ponce FA, Chang SW, Deshmukh VR,
Bambakidis NC, Zabramski JM, Spetzler RF. Microsurgical
treatment of pediatric intracranial aneurysms: long-term
angiographic and clinical outcomes. Neurosurgery 2010
Aug;67(2):237-49; discussion 250. doi: 10.1227/01.
NEU.0000371727.71991.64.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

PJSS Vol. 78, No. 2, July-December, 2023

Jordan LC, Johnston SC, Wu YW, Sidney S, Fullerton HJ. The
importance of cerebral aneurysms in childhood hemorrhagic
stroke: a population-based study. Stroke 2009 Feb;40(2):400-5.
doi: 10.1161/STROKEAHA.108.518761.

Lasjaunias P, Wuppalapati S, Alvarez H, Rodesch G, Ozanne A.
Intracranial aneurysms in children aged under 15 years: review
of 59 consecutive children with 75 aneurysms. Childs Nerv Syst
2005 Jun;21(6):437-50. doi: 10.1007/s00381-004-1125-x.
Sorteberg A,Dahlberg D. Intracranial Non-traumatic Aneurysms
in Children and Adolescents. Curr Pediatr Rev 2013;9(4):343-
352. doi:10.2174/221155281120100005

Sandvei MS, Romundstad PR, Miiller TB, Vatten L, Vik A. Risk
factors for aneurysmal subarachnoid hemorrhage in a prospective
population study: the HUNT study in Norway. Stroke 2009
Jun;40(6):1958-62. doi: 10.1161/STROKEAHA.108.539544.
Lownie SP, Drake CG, Peerless SJ, Ferguson GG, Pelz DM.
Clinical presentation and management of giant anterior
communicating artery region aneurysms. J Neurosurg 2000
Feb;92(2):267-77. doi: 10.3171/jns.2000.92.2.0267.

Lawton MT, Spetzler RF. Surgical strategies for giant intracranial
aneurysm. Neurosurg Clin N Am 1998;9:725-42.

Krishna H, Wani AA, Behari S, Banerji D, Chhabra DK, Jain
VK. Intracranial aneurysms in patients 18 years of age or
under, are they different from aneurysms in adult population?
Acta Neurochir (Wien) 2005 May;147(5):469-76. doi: 10.1007/
s00701-005-0481-y.

Sanai N, Quinones-Hinojosa A, Gupta NM, Perry V, Sun PP,
Wilson CB, Lawton MT.Pediatric intracranial aneurysms:
durability of treatment following microsurgical and endovascular
management. J Neurosurg 2006 Feb;104(2 Suppl):82-9. doi:
10.3171/ped.2006.104.2.3.

Yasin JT, Wallace AN, Madaelil TP et. al. Treatment of pediatric
intracranial aneurysms : case series and meta-analysis. J
Neurointerv Surg 2019 Mar; 11(3): 257-64. doi: 10.136/
neurintsurg-2018-014001

Williams LN, Brown RD Jr. Management of unruptured
intracranial aneurysms. Neurol Clin Pract 2013 Apr;3(2):99-
108. doi: 10.1212/CPJ.0b013e31828d9f6b.

Mallett P, O'Reilly ST, Rennie I, Shanmuganathan M, Thompson
Al. Rare case of basilar artery aneurysm in a young child. BMJ
Case Rep 2020 Apr 23;13(4):e233875. doi: 10.1136/bcr-2019-
233875.



