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angioma [1].

Brain AVM account for almost half of the cases of 
spontaneous ICH in children [2]. These vascular lesions 
could also present with seizures or headaches, being fo-
cal neurologic deficits quite unusual [3,4].

Although its congenital origin, AVM is less common 
in children and usually it does not come to clinical atten-
tion unless it complicates [5].

The authors report a clinical case of an adolescent 
with sudden focal neurologic deficits due to an ICH in 
context of a ruptured brain AVM.

Case Report
The authors report a clinical case of a 17-year-old 

boy, previously healthy, who was admitted to the emer-
gency department due to a sudden onset of right hemi-
facial paraesthesia, dysarthria and sialorrhea. No other 
symptoms, like dysphagia, headache, vomiting or fever, 
occurred. He had no history of major head trauma, sei-
zures, spontaneous bruising or bleeding. On admission, 
his blood pressure was 116/58 mmHg, heart rate was 
70/min, and he had a Glasgow coma scale score 15/15. 
His neurological examination was significant for a par-
tial motor aphasia and a right- sided central facial nerve 
palsy.

Non-contrast brain Computed tomography (CT) re-
vealed a 2.3 × 1.5 × 3.0 cm hematoma in the left frontal 
lobe with mild surrounding edema, but without mass 
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rologic deficits.

Conclusion: AVMs are lesions rarely diagnosed in the pedi-
atric population. Despite high survival rate observed, neuro-
cognitive or functional impairments can have great impact 
on their autonomy and social functioning in the medium and 
long term.

Keywords
Adolescent, Intracranial hemorrhages, Arteriovenous mal-
formations

CASE REPoRt

Check for
updates

Introduction
ICH is a rare condition diagnosed in pediatric age and 

leading to high rates of morbidity and mortality. The 
most common causes of nontraumatic ICH are vascular 
malformations such as AVM, aneurysms and cavernous 
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effect on the ventricular system (Figure 1).

Considering the hypothesis of rupture of AVM, the 
patient was transferred to a tertiary hospital. While un-
der clinical observation, he presented with a general-
ized tonic-clonic seizure and for which valproic acid was 
initiated.

Cerebral angiography (Figure 2) confirmed the ex-
istence of a left frontal AVM nidus (2.1 × 2.3 cm) with 
predominant arterial supply from cortical branches of 
the middle left cerebral artery and superficial venous 
drainage to the left transverse sinus.

Functional MRI demonstrated activation of the cor-
tex of the precentral gyrus, adjacent to the perilesional 
edema, to the right hand motor paradigm. The language 
paradigms demonstrated activation in the left frontal 
region (Broca area), adjacent to the hemorrhage.

Endovascular treatment was not considered due to 
vascular features of AVM with multiple arterial feeders, 
being cure less probable. Furthermore, the long latency 

 

Figure 1: Preoperative computed tomography scan showed 
an intracranial hematoma in the left frontal lobe.

 

 

Figure 2: Cerebral angiography showing a left frontal AVM nidus with predominant arterial supply from cortical branches of 
the middle cerebral artery and superficial venous drainage to the left transverse sinus.
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ic and without seizures, suspending valproate after 18 
months.

Discussion
The distinction between traumatic and nontraumat-

ic ICH sometimes may be challenging, with trauma be-
ing the most common cause in pediatric population. In 
nontraumatic cases, etiological causes differ from the 
adults, associating mainly to identifiable structural le-
sions like cerebral vascular lesions or neoplasms [6,7]. 
Among the main types of vascular malformations, brain 
AVM account for 40% to 90% of ICH in pediatric age 
[6,8,9].

The pathogenesis of AVM is not completely under-
stood, but a combination of genetic and environmental 
factors may play a role in its formation [5,10].

Despite being rarely diagnosed in children, they car-
ry a higher rate of rupture compared with adults [3]. 
Untreated AVM involves an annual risk of hemorrhage 
between 2-4% [3]. In our clinical case, there were no 
risk factors related to anatomic and vascular features 
that have impact in hemorrhage rates. It was a vascu-
lar malformation with a superficial venous drainage, a 
supratentorial location and without any associated an-
eurysms.

The presenting symptoms are influenced to anatom-
ic and vascular features of the AVM, but also children´s 
age [4,11]. Despite being the most frequently clinical 
manifestation in children, ICH is not the only clinical 
consequence, and many cases develop seizure, as in our 
patient. Some AVM characteristics observed, like frontal 
nidus location, middle cerebral artery feeders, superfi-
cial venous drainage, absence of associated aneurysms, 
and male gender and younger age, are linked to occur-
rence of seizures [12-14]. Focal neurologic deficits may 

period of radiosurgery (2-4 years), in which hemorrhage 
risk remains, made it not a therapeutic option in this 
clinical case.

Surgical resection of the AVM (Spetzler-Martin grade 
II) was performed without major immediate complica-
tions but there was a slight deterioration of previous 
neurological deficits with right arm paresis. Postoper-
ative cerebral angiography revealed no residual AVM 
(Figure 3). The rehabilitation program was maintained. 
He gradually recovered motor abilities and regained 
normal language function. The control magnetic reso-
nance angiography showed no arteriovenous malfor-
mations (Figure 4). He remained clinically asymptomat-
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Figure 3: Postoperative. (A) Lateral; (B) Anteroposterior cerebral angiograms of the left internal carotid artery revealing 
no residual AVM.

 

Figure 4: Control magnetic resonance angiography 
showed no arteriovenous malformations.
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be others findings, less common and usually related to 
mass effect or brain tissue damage due to hemorrhage. 
In some cases, neurological deficit can arise due to a 
vascular steal that causes hypoperfusion of areas not 
related to AVM [4].

Its diagnosis usually involves imaging techniques in-
cluding CT, MRI and angiography. CT has low sensitivity 
for detecting brain AVMs, but it is important in the face 
of suspicion of ruptured AVM to evaluate the hemato-
ma. However, cerebral angiography remains to be the 
gold standard for the diagnosis of vascular malforma-
tions [3]. It is also important in posttreatment follow-up 
[11].

Treatment aims to obliterate or resect vascular le-
sion, preventing recurrence of hemorrhage and restor-
ing neurologic function, in case of neurologic deficit due 
to mass effect or vascular steal. In face of brain tissue 
damage caused by hemorrhage, surgery does not aim at 
recovering from deficits, but at preventing subsequent 
hemorrhage [5].

Contrary to unruptured AVMs, the cases with prior 
history of AVM rupture are at higher risk of subsequent 
hemorrhage. The interventional treatment is indicated 
for most cases and occurs generally four to six weeks 
after the hemorrhage. Only cases with an increased 
risk of recurrent hemorrhage are treated acutely [15]. 
In addition, other complications may result from AVM 
resection like brain tissue damage. In order to prevent 
this, some preoperative neuroimaging tests can be per-
formed as functional MRI and Diffusion tensor imaging 
(DTI), that is able to identify fiber tracts and eloquent 
areas in cortex [3,16]. After resection and despite hav-
ing been performed this type of imaging technique, a 
slight and transient worsening of his neurological defi-
cits happened.

Despite high survival rate observed in the pediatric 
population and complete resection of AVM, neurolog-
ical, cognitive and adaptive behavior impairments can 
have great impact on their autonomy and social func-
tioning in the medium and long term, especially in the 
case of persistent deficits after hemorrhage or treat-
ment [2,6].
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