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The insular lobe is a complex structure constituting anatomic,
cytoarchitectonic, and functional interface between the allocortex
and the neocortex. This area is a part of a larger system that includes
the orbitofrontal, temporopolar, and insular regions, constituting the
paralimbic system or mesocortex. For a long time, the issue in
studying this entity accounted for the poor understanding of its
precise functionality. Because of the technical complexity in
approaching and dissecting this region, very few neurosurgeons
attempted surgery of the insula. Particularly on the dominant side,
the natural history of these lesions must be carefully balanced with
the surgical morbidity involved in their resection. Surgical treatment
of cavernomas arising around the insula (especially in dominant
cerebral hemisphere) is challenging in reason of the proximity to the
internal capsule and lenticulostriate arteries. The advent of image
guidance systems and intraoperative mapping of the subcortical
language pathways has broadened the surgical indications for these
lesions. In the case reported here we removed a cavernous angioma
of the left dominant operculum in a child with the aid of a
neuronavigation system guidance.
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CLINICAL CASE

This 13-year-old female with a generalized seizure in April
2019. She was admitted to our institute after left peri-insular
cavernous malformation (CM) was diagnosed based on
results of MR imaging (Figure 1).

The lesion measured approximately 20 mm, was located
at a depth of 21 mm, and was surrounded by a typical
hemosiderin-stained rim on T2-weighted images. On
admission, the patient was neurologically intact. We decided
to remove the lesion by using an image-guided procedure.

http://www.archpedneurosurg.com.br/

OPERATION

The surgical approach was tailored using a Brain LabQR
neuronavigation system (Figure 2). The Sylvian fissure was
opened partially under the operating microscope, following
an approach defined on the pre-operative plans.

The cortex overlying the lesion was identified by recognizing
its morphological pattern. The cavernoma was quickly
reached by splitting the fissure. The cavernoma was totally
removed. Pathological examination confirmed the diagnosis
of cavernous hemangioma. No neurological deficits or
seizures were observed after surgery, and the postoperative
course was uneventful in all patients (Figure 3).
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Figure 1 — Pre operative MRI showing lesion (red arrow) aspect in T1-weighted sequences, axial non contrasted (A), axial contrasted (B), sagittal contrasted (C)
and coronal contrasted (D). Flair Sagittal (E). T2 axial (F).

Figure 2 - Intraoperative use of Brain LabB neuronavigation system to perform a small craniotomy (A, B, C, E and F). Cortical aspect of guided craniotomy (D).
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Figure 3 — Post operative MRI showing lesion aspect in T1-weighted sequences, axial non contrasted (A), axial contrasted (B), sagittal contrasted (C) and coronal

contrasted (D). Flair Sagittal (E). T2 axial (F).

DISCUSSION

CM is one of the congenital vascular malformations
affecting the central nervous system (CNS) that may remain
asymptomatic for a long time or may produce clinical
manifestations. Presence or absence of hemorrhage is
important to decide how to manage the patients. The risk of
bleeding is higher after the first event, 22.9% against 0.25 -
3.8% without prior hemorrhage. However, without a
documented episode of hemorrhage, treatment should be
based on the precise location of the cavernoma, patient's
age, symptoms, and outcome expectation (4,5).

Surgical treatment should be indicated to the majority of
patients that suffered hemorrhage and to those which
surgical risk was considered low.

Lesionectomy alone showed favorable results (6). In a
series of patients submitted to lesionectomy of
supratentorial CMs, a strict relationship was found between
the duration of seizure history before the surgical treatment
and the cure of epilepsy with the surgery. Cohen et al. (6)
showed that all patients that presented one preoperative
seizure or less than two months of history did not have any
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seizures after surgery; 75 to 80% of patients with two to five
preoperative seizures or 2 to 12 months of history also had
not any seizure after surgery. In addition, 50% of patients
with more than five seizures or more than 12 months of
history were postoperatively seizure free. Although
resection of the hemosiderin stained tissue that surrounds
the lesion was not proved to be of better effectiveness, it
was adopted by several studies when CMs are placed in
noncritical areas, including the present one.

The management of CM of the brain is markedly
influenced by the location of the lesions themselves. In the
last decade, resection of cavernomas arising in the dominant
insular lobe has been deemed safe only with the guidance of
neuronavigation (2,3)

Image guidance during surgery for peri-insular
cavernomas provides high accuracy for lesion targeting and
permits excellent anatomic orientation. Accordingly, safe
exposure can be obtained because of a tailored dissection of
the sylvian fissure and minimal insular corticotomy (7).

In  conclusion, although surgical treatment of
symptomatic CM still remains controversial when the lesion
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is located in critical brain structures, the risk of morbidity due
to the natural history of this malformation is nevertheless
higher in children. Thus, we advocate careful consideration
of the possibility of an extensive surgical resection using
combined modern technologies, particularly in young
patients.
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