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ABSTRACT

Brain  arteriovenous  malformations are
congenital abnormalities in the vascular
network of the brain that can result in brain
hemorrhages and seizures due to abnormal
communication between arteries and veins.
The case of a 7-year-old indigenous boy who
was brought to the emergency room due to
multiple episodes of vomiting and moderate to
high intensity headache was described. He is
diagnosed with intraparenchymal hemorrhage,
caused by a left temporal brain arteriovenous

malformation with intraventricular
hemorrhage. After being transferred to a
specialized center, cervico-cerebral

angiography with embolization of the
malformation is performed. The patient is
discharged with a prescription for
carbamazepine to control the symptoms
associated.
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RESUMEN

Las malformaciones arteriovenosas cerebrales
(MAV) son anomalias congénitas en la red
vascular del cerebro que pueden resultar en
hemorragias cerebrales y convulsiones debido a
la comunicacion anormal entre arterias y venas.
Se describid el caso de un nifo indigena de 7
aflos que es llevado a urgencias por multiples
episodios de vdmitos y cefalea de moderada a
gran intensidad. Se le diagnosticdé una
hemorragia intraparenquimatosa causada por
una MAV temporal izquierda, con hemorragia
intraventricular. Tras ser trasladado a un centro
especializado, se realizd angiografia cérvico-
cerebral con embolizacién de la MAV. El
paciente fue dado de alta con prescripcién de
carbamazepina para controlar los sintomas
asociados con la MAV y se programé
seguimiento cada dos semanas para futuras
embolizaciones y rehabilitacion fisica.

Palabras clave: malformaciones arteriovenosas;
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RESUMO

Malformagdes arteriovenosas cerebrais sdo
anomalias congénitas na rede vascular do
cérebro que podem resultar em hemorragias
cerebrais e convulsdes devido a comunicagao
anormal entre artérias e veias.Foi descrito o
caso de um menino indigena de 7 anos que foi
levado ao pronto-socorro devido a multiplos
episddios de vOmitos e cefaleia de intensidade
moderada a alta.Ele é diagnosticado com
hemorragia intraparenquimatosa causada por
malformacgodes arteriovenosas temporal
esquerda, com hemorragia
intraventricular.Apds transferéncia para centro
especializado, é realizada angiografia cérvico-
cerebral com embolizacdo da malformacde,
seguida de diminuicdo de 30% do tamanho
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prescricao de carbamazepina para controle dos
sintomas associados e o acompanhamento é
agendado quinzenalmente para futuras
embolizagbes e reabilitagdo fisica. As
malformacgdes arteriovenosas cerebrais
representam um desafio para os profissionais
médicos devido ao seu potencial de causar
complicagoes graves.A embolizacao
endovascular  apresenta-se como  opg¢ao
terapéutica eficaz, com resultados satisfatérios
e pronta recuperac¢ao do paciente.

Palavras-chave: malformacdes
arteriovenosas;embolizacdo;angiografia;hemor
ragia intraparenquimatosa;cefaleia
holocraniana
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INTRODUCTION

Cerebral arteriovenous malformations (AVMs) are congenital alterations in the blood vessel network
caused by impaired development of the capillary network, which allows intercommunication between
cerebral arteries and veins; this is usually a possible cause of cerebral hemorrhages and seizure
episodes as, in general, connections of this type are usually weak, so the development of these and
other symptoms, including those of neurological focality, is common. )

Cerebral vascular malformations manifest themselves clearly during childhood from a clinical point of
view. Interestingly, 86-96% of these AVMs in children are located in a specific area of the brain known
as the parenchymal-cisternal level. This region acts as an epicenter in brain complexity where crucial
neural functions such as memory, learning and language converge. Therefore, the location of these
AVMis is of great importance, as it can significantly influence the patient's health and well-being. It is
essential that clinicians identify and address these abnormalities appropriately to prevent serious
complications and safeguard optimal brain functionality.?
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Complications of such malformations include cerebral haemorrhage, which is caused by rupture and
bleeding of the AVM. The pressure on the walls of the affected arteries and veins increases and they
weaken or become thinner. In addition, brain tissues do not easily absorb oxygen from the rapidly
flowing blood, which can weaken the tissue and cause it to die completely. The AVM puts too much
pressure on thin or weak blood vessel walls, which can cause a blood vessel wall to bulge and rupture.
As a result, some AVMs can grow and displace or compress portions of the brain. This can prevent
protective fluids from flowing freely in the hemispheres of the brain and cause brain damage.

The brain can be scanned using imaging techniques. Two of the most common techniques for detecting
brain arteriovenous malformations (AVMs) are computed tomography (CT) and magnetic resonance
imaging (MRI). CT is a technique that uses radiation to create detailed images of the brain. This
technique can detect brain AVMs in 85-90% of cases. AVMs are seen as faintly hyperdense, well-
defined, irregular images, which do not generate edema and are intensely enhanced by contrast
administration.®

On the other hand, MRI imaging is effective and uses radio waves rather than radiation to establish
detailed images of the brain ) being more sensitive than CT, it can reveal changes in brain tissues
associated with a brain AVM. This provides important information about the exact location of the brain
AVM and any related bleeding in the brain, which is crucial for establishing treatment options.®

Surgery, embolisation, radiosurgery or a conservative approach may be used to treat the AVM,
depending on the patient's clinical condition and treatment preferences. The purpose of this case
study is to show how therapeutic embolisation of a malformation was performed using the cervico
cerebral angiography technique.

CASE PRESENTATION

The patient, a 7-year-old boy of indigenous race, was brought to the emergency department by his
parents, when he suddenly presented multiple episodes of vomiting with food content for more than 8
days, which were accompanied by decay and a holocranial headache that radiated to the occipital
region of moderate to great intensity. She had no personal pathological history and her mother had
breast cancer detected and was undergoing chemotherapy, and her father had no history of breast
cancer. She underwent a thorough physical examination and blood samples were taken. She received
oral hydration and was given paracetamol orally 15 mg/kg/dose every 6 hours.

At the time of admission he was conscious, oriented, the episodes of vomiting subsided with oral
hydration, intense cervical pain persisted, neck stiffness accompanied by a fever of 38°C, with no
previous convulsive events. He was hospitalized for comprehensive management for suspected
meningitis.
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Clinical findings

Vital signs within normal parameters for his age, the patient was conscious, alert, pale and febrile.
Neurological examination showed: Glasgow 14/15, delayed eyelid opening, isochoric pupils reactive to
light, nuchal rigidity (+++), no signs of neurological focality.

Laboratory tests on admission. Blood results: leukocytes: 22.51/mm3, neutrophils 93.11/mm3,
lymphocytes 4.86/mm3, hemoglobin 13.41 g/dl and platelets 550 cells/mm3. Blood chemistry: urea
14.98 mg/dI, creatinine 0.54 mg/dI, glutamic-oxaloacetic transaminase (GOT) 18 U/L, glutamic-pyruvic
transaminase (GPT) 11 U/L, prothrombin time (PT 11) and partial thromboplastin time (PTT) 29.8.
Hepatic function was normal, no lumbar puncture was performed.

Twenty-four hours after admission he was assessed by neurosurgery. He underwent a cranial CT scan
where a hypertensive image was found at the level of the nuclei of the left base that opens into the
ventricular system and left lateral ventricles, causing a midline deviation towards the contralateral side
by 0.3 cm (Figure 1).

:??‘aL‘O_———CE‘_EU_K_A_L
Fig.1. CT image of the skull at 2mm. Hypertensive image opening into the
ventricular system and left lateral ventricles

A diagnosis was made of intraparenchymal haemorrhage FISHER IV.6) A simple cerebral MRI was
indicated and a grade Il left temporal arteriovenous malformation was visualized in the Spetzler Martin
categorization, cited by Gallardo,et al;”) in addition to left intraventricular haemorrhage.

It was decided to transfer him to a specialized centre for therapeutic purposes, where he subsequently
underwent cervico-cerebral angiography with embolisation of the malformation (Figure 2).
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Fig.2. Simple brain MRI image Left
temporal arteriovenous malformation
grade Il in the Spetzler Martin
categorization

Diagnostic evaluation

It was reported as a high-flow arteriovenous malformation with a significant fistulous component with
shunt to the leptomeningeal veins, located in the left anterior temporal lateral convexity. It measured
15x20x13 mm.

Therapeutic intervention

Embolisation was performed and the patient was returned to the health centre, where he remained
stable, without neurological focality, with mild holocranial headache in the days following the
procedure.

Follow-up and results

After treatment, the patient was discharged with a 30 % decrease in the size of his AVM compared to
the studies performed on admission. For continued care, he was followed up every two weeks to
schedule future embolisation and continued physical rehabilitation sessions. In addition, he was
prescribed carbamazepine 400 mg per day (200mg orally every 12 hours) to control symptoms
associated with the AVM.

DISCUSSION OF THE CASE

Cerebrovascular malformations are a broad and diverse spectrum of lesions that repeatedly present in
pediatrics as a diagnostic and therapeutic challenge for health care personnel, coinciding with the
study by Martinez, et al.(®
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In the pediatric population, arteriovenous malformations are more common in children between 6 and
12 years of age. About 50% of patients have experienced a rupture of the lesion. Among the most
common symptoms is headache and the most frequent malformations usually correspond to grade llI
of the Spetzler-Martin scale, as cited by Cordero, et al.

In this case study the main symptom was headache and vomiting, which coincided with the clinical
findings reported by Cordero, et al. and Torne. (%10

Embolisation is used as a surgical procedure, which is appropriate due to the low mortality rate.®

This pathology is rare in Ecuadorian patients of paediatric age." The literature generally describes its
cause as being related to congenital errors in vascular morphogenesis in the embryonic process,*? but
there is currently a molecular hypothesis that mentions mutations that affect the expression of
angiogenic receptors in the phase of blood vessel formation during vasculogenesis.(13)

The 1965 classification of this pathology is still used to describe the magnitude of the findings,'%
because radiological and clinical parameters are considered to assess risk factors and treatment.

Treatment of AVMs may vary according to location, size, symptomatology and general condition of the
patient. Endovascular embolisation is less invasive and with good results, characterized by early patient
recovery and fewer neurological sequelae; similar results are confirmed by Ding, et al.*%)

Surgery may be necessary to remove the malformation and restore normal blood circulation in the
brain, but it is more costly and procedural. Stereotactic radiosurgery is an especially useful option for
inoperable AVMs or those located in delicate areas of the brain. In addition to monitored observation
and symptom management.

Similar results were described by Guizado, et al. in a case study published in Revista Eugenio Espejo on
cerebellar arteriovenous malformation.1?

FINAL CONSIDERATIONS

Vascular malformations represent a major challenge for vascular surgeons. Tools such as magnetic
resonance imaging and angiographic studies are used to diagnose and treat these anomalies. The
particularities in the clinical presentation, diagnosis, treatment or evolution of the patient with
cerebral arteriovenous malformations motivate the elaboration of a case report to share knowledge,
experiences and lessons learned with the medical community.
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