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Case report

Rare case of basilar artery aneurysm in a young child

Peter Mallett,' Sean Thomas O'Reilly
Andrew James Thompson'

SUMMARY

A previously well, 14-month-old girl presented with
acute decreased level of consciousness. There was no
history of trauma, systemic upset or significant family
history. Blood pressure was within normal range and no
focal neurological deficit was elicited on examination.
Neuroimaging revealed a subarachnoid haemorrhage
secondary to a basilar tip aneurysm. Patient underwent
endovascular embolisation with good clinical outcome.
Follow-up MRI revealed anterior circulation vasospasm,
and although clinically asymptomatic, she was treated
with a calcium channel antagonist. She was later
discharged home with no neurological deficit. Follow-
up MRI 3 months following presentation suggested
recurrent formation of the aneurysmal sac. The patient
then underwent elective endovascular repair 2 months
later and was discharged home on antiplatelet therapy
with planned close outpatient clinical and radiological
surveillance.

BACKGROUND

Subarachnoid haemorrhage (SAH) secondary to
paediatric aneurysm represents a separate patho-
physiological entity compared with adults. Given
the rarity of paediatric aneurysm and its potentially
serious implications in children, this creates diffi-
culty in setting up suitably powered randomised
control trials to guide treatment options. For that
reason, detailed case reports such as this may add
to the body of evidence and assist in optimising
treatment strategies in the future for this group of
patients.
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Figure 1  (A) Axial unenhanced CT of the brain
showing acute subarachnoid haemorrhage (arrow) with
prominence of the temporal horns (*) suggesting early
hydrocephalus. (B) Further image from the same study
showing intraventricular extension of blood into both
lateral and third ventricles.
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Figure 2

(A) Saggital reconstruction of enhanced CT
angiogram showing irregularity at the posterior aspect

of the distal basilar artery (arrow). (B) Three-dimensional
time-of-flight Magnetic Resonance Angiography revealing
6 mm saccular basilar artery aneurysm, projecting
posteriorly into the interpeduncular fossa.

CASE PRESENTATION
We present the case of a previously well, devel-
opmentally appropriate 14-month-old girl who
attended the emergency department following an
acute episode of decreased level of consciousness.
Her Glasgow Coma Scale on presentation was
11 (eye opening 3, vocal response 4 and motor
response 4).

There was no history of systemic upset, trauma
or relevant medical, family or social history.

Physical examination revealed no focal neurolog-
ical deficit. Blood pressure was within normal range
and blood sugar was normal.

INVESTIGATIONS
Urgent unenhanced CT of the head (figure 1A,B)
demonstrated SAH, with intraventric-
ular extension and early signs of hydrocephalus,
confirming Hunt and Hess grade 3 presentation of
acute SAH, with modified Fisher grade 4 imaging
appearances.' >

Enhanced CT angiography (figure 2A) revealed
irregularity of the distal basilar artery suggestive of
an aneurysm, subsequently confirmed on MRI angi-
ography (figure 2B), with a 6 mm aneurysm seen
projecting posteriorly from the basilar tip.

Ultrasound scan of the renal tracts was normal,
specifically no renal cysts.

Full blood count and clotting screen were also
normal, autoantibody screen negative.

acute

DIFFERENTIAL DIAGNOSIS

Differential diagnosis is of any cause of acute
decrease in conscious level in children.> These
include intracranial infection, toxins, metabolic
conditions and trauma.

BM)

Mallett P, et al. BMJ Case Rep 2020;13:e233875. doi:10.1136/bcr-2019-233875 1

“ybuAdoo Aq parosioid 1daq sjeuas Areiqr 1e 0202 ‘8z AelN uo jwod fwg suodalasesy/:dny woly papeojumod "0z0z [Mdy €2 Uo G/8££2-6T02-109/9STT 0T Se paysiignd 1si1) :day ase)d rINg


http://casereports.bmj.com/
http://orcid.org/0000-0003-1023-5471
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2019-233875&domain=pdf&date_stamp=2020-04-23
http://casereports.bmj.com/

Rare disease

Figure 3  (A,B) Anteroposterior and lateral unsubtracted digital
angiographic images, performed with contrast injection via the left
vertebral artery, demonstrating a saccular basilar artery aneurysm
(arrows). (C) End of procedural digital subtraction angiographic image
of the treated basilar aneurysm, with intrasaccular coils causing good
flow stasis (arrow).

TREATMENT

The patient underwent endovascular embolisation. A four-
French groin sheath was inserted into the left common femoral
artery using a micropuncture set under ultrasound guidance.
Initial digital subtraction angiography (figure 3A,B) from the
left vertebral artery showed the basilar tip aneurysm to have a
smooth saccular morphology. Working projection was obtained
requiring an extreme anteroposterior angulation. A headway
duo microcatheter was placed in the aneurysm and it was coil
occluded until flow stasis was achieved (figure 3).

Follow-up Magnetic Resonance Angiogram (MRA) (figure 4) at
day 1 postprocedure demonstrated a large residual basilar aneu-
rysm with complete occlusion. However, irregularity of the anterior
circulation vessels was radiologically suggestive of arterial spasm.

Figure 4 Three-dimensional time-of-flight angiography at day one
postprocedure demonstrating large residual basilar artery aneurysm
with satisfactory occlusion; however, there is narrowing of the distal
internal carotids and middle cerebral arteries bilaterally (arrows) in
keeping with arterial spasm.

Figure 5 Follow-up MRA at 2 months showing significant aneurysmal
recurrence.

The patient was clinically asymptomatic but was commenced on
oral nimodipine (a calcium channel blocker) for this.

She was monitored in the Paediatric Intensive Care Unit
(PICU) for several days postembolisation and discharged to the
ward for further surveillance when clinically stable. Nimodipine
was discontinued on day 23 of admission. She was felt to be back
to baseline and fit for discharge from hospital on day 26 on no
regular medication.

Figure 6 (A) Initial retreatment AP Digital Subtraction Arteriogram
(DSA) image performed via contrast injection from the left vertebral
artery, showing basilar aneurysm neck recurrence (arrow). (B) Fluoro-
grab image from attempted retreatment coiling showing coil prolapse
from the aneurysm neck into the basilar artery (arrow). (C) Sagittal
unsubtracted digital angiographic image showing a Woven Endobridge
device placed within the aneurysm (*), however, with prolapse into
the basilar artery (arrow), meaning it could not be deployed safely. (D)
AP fluoroscopic image showing stent deployed via the left vertebral
access within the left posterior cerebral artery/basilar artery (arrow) and
the headway duo microcatheter from the right vertebral artery ‘jailed’
within the aneurysm (*). (E,F) AP and lateral DSA images at the end

of the procedure showing stent-assisted coiling of the basilar artery
aneurysm with only a small residual neck remnant on the left (arrow).
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Patient’s perspective

In May of last year, we discovered our 14-month-old daughter
had a brain aneurysm. Hearing that news was the worst feeling
we have ever experienced. Since that day we have continued

to go through a whirlwind of emotions. We have felt sadness,
despair, stress and worry; we have felt petrified and numb at the
possibility that we were going to lose our daughter.

On that evening, she was very lethargic and had become
much worse; then as | was holding her in my arms | felt her go
limp, | looked down and she was grey and lifeless.

| rang the ambulance, which arrived promptly. | knew in this
moment things were not good and | felt sick to my stomach.

When we arrived at hospital, initially no one seemed to
know what was causing her to be so ill. They originally tested
her for meningitis, which terrified us but this came back clear.
They rushed her in for a CT scan, which showed she had a bleed
on her brain. Our heads were in a complete spin, there were
so many doctors around our tiny daughter and she looked so
small and helpless. They decided to move her up to intensive
care, everything was happening so fast and there was so much
information for us to take in.

Intensive care was a very daunting experience but the staff
were amazing. They were very attentive and explained both
good and bad news to us. They kept us informed of everything
that was going on; however, it was also confusing at times
as there was a lot of discussion back and forth between the
doctors as they were liaising with a specialist centre to decide
on the best form of treatment. It soon became apparent that
the aneurysm she had was extremely rare and they had limited
information as to what lay ahead for us. They had nothing to
compare her situation to and everything felt very surreal. We had
no reassurance as they just didn't know how things were going
to go.

She needed to have surgery and her life depended on it.
Again, they were unable to give us any statistics. We were
frightened when we were made aware of the surgery risks as
both stroke and death were mentioned, but we knew she needed
the surgery, or she would die.

It is difficult to explain how we felt at this time, it was a
struggle, but we needed to remain strong. We were so relieved
the surgery was a success. She would need to be closely
monitored and have regular MRIs. They also said that there was
a chance the aneurysm could come back. However, all of this
information was based on how adults recover.

She had her repeat MRI 6 weeks later; unfortunately, it
showed the aneurysm had got bigger and more surgery would
be required. We knew this was a possibility, but we did not
expect it to happen so soon. There was a chance she would have
to travel to a quaternary centre for this operation. This added
to the stress as we also have an older daughter who was being
affected by everything that was going on. Thankfully, the local
team were happy to perform the surgery again and a surgeon
travelled from another centre to assist them. This was a relief,
as we had also built up a relationship with him, and we trusted
him. But it was comforting to know that another specialist
surgeon would be there to assist him.

Thankfully, the second operation was successful. However, she
is now on long-term medication. This impacts not only us but our
surrounding family who help take care of her as they must be
made aware of the importance of her taking this medication at

Continued
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certain times of the day. This is something else we have had to
adapt to as a family.

Unfortunately, everything still remains uncertain for our
daughter. She will continue to have regular MRIs and be closely
monitored. What keeps us going is that she is doing really well;
she is a happy little girl who is developing and reaching all her
milestones just like any other child her age.

We are so grateful that the doctors saved her life and hope
and pray she continues to do well. We take comfort in the fact
that she is so well looked after and cared for by all the doctors,
nurses and medical staff in our local hospital; we thank each
and every one from the bottom of our hearts, they are our
superheroes.

OUTCOME AND FOLLOW-UP

A 2-month follow-up MR angiogram (figure 5) revealed signifi-
cant recurrent filling of the body of the previously coiled basilar
tip aneurysm, with the aneurysmal sac also slightly larger than
before.

Five months following initial presentation, she under-
went repeat endovascular repair of the aneurysm recurrence
(figure 6A). This was performed with the intention of using the
simplest and safest technique that would not require long-term
medication.

For this reason, initial treatment with coils only was attempted;
however, significant coil prolapse (figure 6B) secondary to the
wide-necked morphology of the recurrence meant this was not
feasible. Subsequent aneurysm occlusion with a Woven Endo-
bridge (WEB) device was attempted; however, due to the poste-
rior angulation of the aneurysm, satisfactory placement of the
WEB device could not be achieved without some prolapse into
the basilar artery (figure 6C), and so was, therefore, removed.

It was decided that the best option was, therefore, stent-
assisted coiling, which while necessitating the use of long-term
antiplatelet medication would allow satisfactory aneurysm
occlusion.

Bilateral four-French femoral access was obtained, with bilat-
eral four French guide catheters placed in each vertebral artery.
An XT-17 catheter via the left vertebral was placed in the left
posterior cerebral artery (PCA) and a headway duo via the right
vertebral was placed in the aneurysm, with the first loop of coil
deployed (figure 6D).

Intravenously, 75 mg of aspirin was given 10 min prior to
deployment of a 2.5x25 mm Leo baby stent from the left PCA
into the basilar artery, with packing of the stent applied at the
aneurysm neck to provide good neck coverage. Satisfactory
coil occlusion of the aneurysm was then possible via the ailed’
headway duo microcatheter, until only a small left sided neck
remnant remained (figure 6E,F).

The patient was commenced on 12-month dual antiplatelet
therapy with clopidogrel and aspirin, with a plan for lifelong
aspirin thereafter.

She will be followed up jointly by the neurosurgical and inter-
ventional neuroradiology teams in 3 months following interval
MRI scan. At initial follow-up, the patient remains clinically well
and achieving developmental milestones as normal.

DISCUSSION
Paediatric intracranial aneurysms are rare. In recent extensive
work researching atraumatic paediatric intracranial aneurysm,
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Learning points

» Paediatric intracranial aneurysms are rare—particularly, in
the infant and toddler age groups; however, they can be an
important differential in a child with acute impairment of
consciousness.

» Subarachnoid haemorrhage is the most common mode of
presentation of cerebral aneurysms in paediatric population.
Surgical clipping and endovascular embolisation are
treatment options.

» Adult risk factors such as smoking, hypertension and alcohol
are unlikely to contribute to paediatric aneurysm formation.

» Vasospasm is a recognised poor prognostic indicator in adult
patients; however, this may not be the case in paediatric
cases.

infantile and toddler aneurysm diagnoses were found to be
particularly rare.*

They are reported to occur twice as commonly in men as
women. The age distribution within sexes differs with boys
showing a gradual increase in frequency with increasing age,
whereas girls predominate around the time of menarche.*

Unlike in this case, paediatric intracranial aneurysms have a
tendency to be located more frequently in the anterior circula-
tion, and most commonly in the internal carotid artery bifur-
cation.” Posterior circulation aneurysms are, however, around
three times more commonly seen in the paediatric population
compared with adults, with paediatric basilar artery aneurysms
reported in approximately 11% of cases compared with 4%-8%
in adults.”

Well-established adult risk factors such as alcohol, hyperten-
sion and smoking are unlikely to contribute to those in paediatric
population. Underlying comorbidities are found in around 30%
of children with intracranial aneurysm.® One study suggested
that up to 50% of paediatric aneurysms may be attributed to
previous arterial dissection.”

In this case, there were no predisposing factors for aneurysm,
such as known connective tissue disease or polycystic kidney
disease, and no preceding trauma.

The most common presenting complaint in the paediatric
population is SAH, accounting for more than 70% of cases.
Other presentations include seizures, chronic headache and as
an incidental finding on cerebral scanning.”

Following the publication of the International Subarachnoid
Aneurysm Trial trial, in 2003, there has been a dramatic shift
in the treatment of cerebral aneurysms in the adult population
from surgical clipping to endovascular embolisation.®

Evidence for the management of cerebral aneurysms in the
paediatric population is based largely on experience in adult
patients and reported case series.” Sanai et al found that chil-
dren treated endovascularly were four times more often in
need of further management as compared with those that were
managed with open neurosurgical procedures.'’ A meta-analysis,
however, conducted by Lanzino et al looking at adults found
that functional outcome at 1 year was better in patients managed
endovascularly despite the increased risk of recurrence or early
rebleed.!’ They advised that endovascular embolisation should
be the preferred technique of treatment in acutely ruptured
aneurysms whenever technically feasible.

In cases of ruptured aneurysms, the clinical grade immediately
following the SAH is a strong predictor of outcome.* Although

cerebral vasospasm is recognised as a significant risk factor for
poor outcome following SAH in adult patients, this was found
not to be the case in paediatrics in a review conducted by Beez
et al."?

The long-term effect of endovascular treatment in paediatric
patients is not yet well established due to the small number of
patients treated, and the evolving techniques in endovascular
surgery.

Long-term close neurosurveillance is required. Outcome must
be considered in a holistic multi-disciplinary manner with phys-
ical, neurodevelopmental and psychological impact on the devel-
oping child.

Twitter Peter Mallett @SimEdRBHSC
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