JOURNAL OF NEUROSURGERY:

Case Lessons

J Neurosurg Case Lessons 1(9):CASE20142, 2021
DOI: 10.3171/CASE20142

Idiopathic dissecting cerebral aneurysm of the distal anterior cerebral artery in an infant
successfully treated with aneurysmectomy: illustrative case
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BACKGROUND Idiopathic dissecting cerebral aneurysms (IDCAs) are male dominant but are extremely rare in children. Many IDCAs in children are
located in the posterior cerebral artery and the supraclinoid internal cervical artery. No cases of IDCA of the distal anterior cerebral artery (ACA) have

been reported.

OBSERVATIONS A previously healthy 7-month-old boy experienced afebrile seizures and presented at the authors’ hospital 1 week after the first
seizure. He was not feeling well but had no neurological deficits. The authors diagnosed a ruptured aneurysm of the right distal ACA based on imaging
results. He underwent emergency craniotomy to prevent re-rupture of the aneurysm. Using intraoperative indocyanine green videoangiography, the
authors confirmed peripheral blood flow and then performed aneurysmectomy. Pathological examination of the aneurysm revealed a thickened
intima, fragmentation of the internal elastic lamina, and a hematoma in the aneurysmal wall. The authors ultimately diagnosed IDCA because no cause
was indicated, including a history of trauma. The boy recovered after surgery and was subsequently discharged with no complications.

LESSONS The authors reported, for the first time, IDCA of the distal ACA in an infant. The trapping technique is often used for giant fusiform
aneurysms in infants. Indocyanine green videoangiography is useful for evaluating peripheral blood flow during trapping in this case.

https://thejns.org/doi/abs/10.3171/CASE20142
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Pediatric cerebral aneurysms are rare, and there are even fewer
reports of idiopathic dissecting cerebral aneurysms (IDCAs)."? No
IDCA of the distal anterior cerebral artery (ACA) in infants has been
reported previously. We performed aneurysmectomy for a ruptured
aneurysm in an infant and diagnosed the lesion as an IDCA based on
pathological examination. We report this case with a review of the
literature.

Illustrative Case

History and Examination

A previously healthy 7-month-old boy presented at our outpatient
pediatric clinic 1 week after exhibiting afebrile convulsions, which were
clonicand lasted approximately 1 minute. He underwent observation as
an outpatient. During his return visit 5 days later, he exhibited frequent
vomiting and was therefore referred for further examination. The boy was
born normally by vaginal delivery at 39 weeks. There was no history of

trauma or serious infection. He did not exhibit signs of liveliness, despite
the absence of neurological deficits. The anterior fontanel was 20 x
25 mm without swelling. Magnetic resonance imaging (MRI) demon-
strated a 15-mm mass in the anterior longitudinal fissure (Fig. 1A and B).
Overall, the lesion exhibited isointensity on T1-weighted imaging (T1WI)
and T2-weighted imaging (T2WI), although some parts exhibited high
intensity on T1WI and low intensity on T2WI. The right frontal lobe, which
was in contact with the lesion, was impaired. Computed tomography (CT)
demonstrated localized bleeding around the lesion. CT angiography
indicated a 15-mm fusiform aneurysm in the right A3 segment (Fig. 1C).
We theorized that the aneurysm rupture caused the acute symptomatic
seizures. Emergency craniotomy was planned to prevent re-rupture of
the aneurysm and allow pathological examination.

Treatment
We performed aneurysmectomy of the right ACA by the inter-
hemispheric approach with the patient under general anesthesia. The

ABBREVIATIONS ACA = anterior cerebral artery; CT = computed tomography; IDCA = idiopathic dissecting cerebral aneurysm; MRI = magnetic resonance imaging; T1WI =

T1-weighted imaging; T2WI = T2-weighted imaging.
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FIG. 1. T1WI (A), T2WI (B), and CTangiography (C) from the patient’s
first visit. A and B: A 15-mm mass is evident in the anterior longitudinal
fissure. Overall, the lesion exhibits isointensity on T1WI and T2WI.
Arrows indicate intramural hemorrhage, which exhibits high intensity

on T1WI and low intensity on T2WI. C: A 15-mm fusiform aneurysm
(asterisk) is visible in the A3 segment.

dural tension was slightly high. The aneurysm was confirmed by
detaching it from between the right frontal lobe and the cerebral falx. A
hematoma was located around the aneurysm. The entry and exit of the
aneurysm were found by dissecting both ends of the aneurysm. First,
the ACA on the proximal side was blocked with a clip (Fig. 2A and B).
Indocyanine green videoangiography revealed retrograde blood flow
inthe distal ACA (Fig. 2C). Next, the ACA on the distal side was blocked
with a clip, and the blood flow into the aneurysm was completely
occluded. Finally, the aneurysm was resected after we dissected
around the aneurysm.

Pathological Characteristics

The aneurysm wall was composed of thinned adventitia and
thickened intima (Fig. 3A). On the whole, the wall was thin. The
thickened intima was composed of fibroblasts and collagen fibers. The
internal elastic lamina was fragmented, and a slight residue remained
(Fig. 3B). Intramural hemorrhage was present, and the intima was
similarto anintimal flap in some places (Fig. 3C). Ahematoma was also
present outside the aneurysm. The aneurysm wall in contact with the
hematoma contained signs of neoangiogenesis and inflammatory cells,
including neutrophils. No foam cells that would be characteristic of
arteriosclerotic changes were present. Furthermore, no bacteria, fungi,
or tumor cells were found.

Posttreatment Course

The patient had no subsequent neurological deficits and regained
his vitality after the operation. CT angiography and MRI performed
13 days after surgery confirmed the disappearance of the aneurysm
and demonstrated retrograde blood flow in the distal ACA (Fig. 4). The
boy had no delayed cerebral ischemia and was discharged 14 days
after surgery. He continued to take anticonvulsant agents for acute
symptomatic seizures after surgery. We then carefully reduced the use
of anticonvulsant agents because he was free from seizures after
surgery. He was healthy 6 months after surgery.

Discussion

Observations

Pediatric cerebral aneurysms occur rarely compared with aneu-
rysms in adults, accounting for <4% of all cerebral aneurysms.'
Furthermore, the incidence in infants younger than 1 year is ex-
tremely rare.® Factors that contribute to pediatric cerebral aneurysm
may include trauma, infection, moyamoya disease, arteriovenous
malformation, fibromuscular dysplasia, sickle cell anemia, coarctation
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FIG. 2. Intraoperative photographs of the right distal ACA aneurysm.
A: The black arrowhead indicates the right ACA on the proximal side,
which was blocked with a clip. B: The white arrow indicates the left
ACA. The white arrowhead indicates the right ACA on the distal
side. The asterisk indicates the aneurysm. C: Indocyanine green
videoangiography revealed retrograde blood flow in the right distal
ACA on the distal side. The white arrow indicates left ACA and the
white arrowhead indicates right ACA on the distal side.

of the aorta, polycystic renal disease, Ehlers-Danlos syndrome, Marfan
syndrome, or the like.# It has been reported that dissecting aneurysms
after head trauma are the most common pediatric cerebral aneurysms,
accounting for 10% to 39% of pediatric cerebral aneurysms.>" Dis-
secting aneurysms may occur with minor head trauma,® and arterial
injury is usually because of acceleration—deceleration between artery
and cerebral falx or sphenoid ridge.”® In our patient, there was no
apparent cause of the aneurysm (i.e., trauma, infection, congenital
anomaly, etc.). CT angiography revealed that the aneurysm was lo-
cated in the right A3 segment, and intraoperative findings showed that
the aneurysm was adjacent to the cerebral falx. Therefore, we con-
sidered that arterial injury was not due to the acceleration—-deceleration
between artery and cerebral falx.

Dissecting aneurysms are classified into acute and chronic types,
and their pathological findings are distinct. In acute dissection, the
internal elastic lamina can be disrupted over a wide area, which leads to
intramural hemorrhage. On the other hand, the aneurysm wall can be
composed of a thickened intima and a thinned adventitia, and the
fragmented internal elastic lamina remains slightly in chronic dissection.
Infiltration of inflammatory cells such as macrophages, lymphocytes, and
neutrophils is observed on the aneurysm wall. In addition, the collagen
fibers in the intima are disrupted in places, causing small dissociations. '
We evaluated our patient's aneurysm 1 week after the rupture and
encountered pathological findings consistent with chronic dissection. In
an experiment that observed the artery with disruption of the internal
elastic lamina, it was confirmed that neoplasia of the intima starts to form
approximately 1 week after rupture and is complete by approximately
3 months.™ This finding suggests that our case did not involve an acute
dissection.

Dissecting cerebral aneurysms that have no obvious cause, such
as trauma, are called IDCAs.# IDCAs are usually found in the posterior
circulation in adults, >3 but pediatric cases have also been reported
recently.2 Most cases involve boys (68%), and they show a predilection
for the posterior cerebral artery, the supraclinoid internal carotid artery,
andthe middle cerebral artery.* However, no IDCA of the distal ACA has
been reported previously in infants. In our case, the patient was di-
agnosed as having an IDCA in the distal ACA on the basis of com-
prehensive evaluation of his medical history, imaging findings, and
pathological examination. T1WI can visualize the intramural hemor-
rhage in the dissecting aneurysm as hyperintensity. In such cases, it
has been reported that the aneurysms expand over a short period of
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FIG. 3. Pathological images of the aneurysm. A: Original magnification x40. Hematoxylin and eosin stain
demonstrates the coronal section of aneurysm (AN) in a low-power field. The distal ACA is observed on the
left, and the proximal ACA is observed on the right. The intramural hemorrhage (IMH) and extraaneurysmal
hematoma (EAH) are visible. B: Original magnification x200. Elastica van Gieson stain demonstrates
fragmented internal elastic lamina (arrow). C: Original magnification x200. Hematoxylin and eosin stain
demonstrates the dissected intima-like intimal flap (arrowheads).

time, and most of them have a fatal outcome.™ Our case involved a
ruptured aneurysm with high intensity on T1WI. Early treatment is
considered necessary when a hematoma in the aneurysm wall is
visualized by MRI.

Internal trapping is an optional treatment for giant fusiform aneu-
rysms in children.* Trapping is a concern with respect to peripheral
ischemic complications. A balloon occlusion test can check ischemia

FIG. 4. MRI T2 fluid-attenuated inversion recovery (A) and CT
angiography (B) performed 13 days after surgery. A: The aneurysm is
properly resected without surrounding damage. B: The black arrow
indicates the proximal clip, and the white arrow indicates the distal clip.
The arrowheads show retrograde blood flow in the distal ACA.

tolerance, but placement of the test occlusion balloon beyond the circle
of Willis in infants presents a high risk.” If bypass surgery is attempted
ininfants, it is difficult to perform vascular anastomosis because of the
small diameter of the peripheral artery. Children can tolerate trapping
better than adults because of their greater brain plasticity and better
compensatory blood supply.'®'¢ Even if symptoms such as paralysis
occur after surgery, those symptoms may improve in the long term.”
Our case involved a giant fusiform aneurysm of the right ACA in an
infant; therefore, we considered trapping to be an optimal technique.
Intraoperative indocyanine green videoangiography was performed
to assess peripheral blood flow after trapping. We confirmed retro-
grade blood flow in the peripheral blood vessels in real time with in-
docyanine green videoangiography, whereas entry into the aneurysm
was blocked. Therefore, we predicted that peripheral blood flow would
be maintained even if trapped. In fact, no neurological deficits, such as
paralysis of the left lower extremity, occurred after the surgery. One
problem with this method is that peripheral blood flow cannot be
quantified. A specific tool (FLOW 800, Carl Zeiss) can generate blood
flow dynamics data by identifying detailed vessel blood flow intra-
operatively.!” Although this tool has not been used in our hospital, it may
be useful for quantifying peripheral blood flow.

Lessons

We report an IDCA of the distal ACA in an infant. Trapping is a
good treatment approach for giant fusiform aneurysms in infants.
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Intraoperative indocyanine green video angiography is useful for
evaluating peripheral blood flow during trapping.
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