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ABSTRACT

Introduction: Dural arteriovenous fistulas (DAVF) are vascular lesions that require a high suspicious index for its diagnosis,
because of their wide variety of clinical manifestations, moreover, invasive procedures such as digital subtraction angiogram
(DSA) is the gold standard and is required for its diagnostic confirmation.

Clinical presentation: We report the case of a previously healthy 44-year-old young woman coming from the highlands of
Peru, with the diagnosis of spontaneous intracranial hemorrhage, not treated at her local hospital. She was transferred to the
capital city for complementary studies and possible treatment. DSA revealed a dural arteriovenous fistula, with feeder from the
middle meningeal artery and venous cortical reflux, being catalogued as a Cognard grade IV/Borden Ill DAVF, we decided to
perform an embolization of the fistulous communication with the non-adherent liquid embolic agent Onyx, with good clinical
evolution. Immediate post embolization DSA and 6-month follow-up control DSA showed total absence of the fistula, being the
patient catalogued as cured.

Conclusion: Initial diagnostic suspect, digital subtraction angiogram confirmation, an accurate study of the anatomy and the
exact location of the fistulous communication are factors that favor the cure in these patients. The treatment in a specialized
center that counts with the adequate infrastructure and with trained staff is vital to achieve cure
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RESUMEN

Introduccion: Las fistulas arteriovenosas durales son lesiones vasculares que requieren alto indice de sospecha para su
diagnéstico, ya que se presentan clinicamente de diversas formas, ademas se requiere de procedimientos invasivos como la
angiografia por sustraccion digital para su confirmacion diagnostica.

Presentacion clinica: Reportamos el caso de una mujer previamente sana de 44 afios procedente de la sierra con
diagnostico de un hematoma intracerebral espontaneo, no tratada en su lugar de origen. Es trasladada a la capital para
estudio y posible tratamiento. Se diagnostica una fistula arteriovenosa dural con aferente de la arteria meningea media y
ectasia venosa siendo catalogada como una fistula Cognard grado IV. Se realiza angiografia diagnéstica y posteriormente
embolizacién del agujero fistuloso con sustancia embolizante Onyx, evolucionando favorablemente. En la angiografia post
embolizacién inmediata y de control a los 6 meses hay ausencia total de fistula, catalogandola como paciente curada.
Conclusion: La sospecha diagndstica inicial, la confirmacion por angiografia cerebral, un adecuado estudio de la anatomia y
la localizacion exacta del agujero fistuloso son factores que favorecen la curacion de estos pacientes. El tratamiento en un
centro especializado que cuente con la infraestructura adecuada y con personal entrenado es vital para lograrlo.

Palabras Clave: Fistula, Arterias meningeas, Hemorragia Intracraneal, Angiografia de Substraccion Digital. (fuente: DeCS

Bireme)
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Dural arteriovenous fistulas are anastomosis between At present, the etiology of this lesions are considered either
dural arteries and a venous sinus or its tributaries. Its congenital or acquired, being the dural venous sinus
incidence is 0.17/100,000 persons, they account for the thrombosis theory (due to trauma, infection, coagulopathy)
10%-15% of vascular malformations and the rupture rate is the most accepted one, this triggers the release of angiogenic
1.5% per year according to the literature 1. factors like VEGF (vascular endothelial growth factor) and
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HIF (hypoxia induced factor) which creates a
microenvironment for proliferation and thickening of dural
arteries, allowing anastomosis with dural sinus or its
tributaries. 1:2:3-4

Clinical presentation depends on location of the lesion,
being the most severe bleeding, and when it occurs, it
considered a fistula with aggressive clinical presentation,
triggering an intracranial bleeding in most of the cases. 5
Once the diagnosis is done, multiple treatment options exist
conservative management, manual occlusion, surgery,
endovascular treatment, radiosurgery or the combination of
them. 67:8 This will depend on the complexity of the case,
nevertheless, nowadays endovascular therapy is the first line
treatment. ¢

We report the case of a young patient, whose initial clinical
presentation was intracranial hemorrhage due to a Cognard
IV/Borden III ruptured DAVF,91° not treated in its local
hospital, and transferred to our hospital, a specialized center
in the management of neuro vascular pathology. The patient
was treated with endovascular therapy

CASE REPORT

History and clinical examination: Previously healthy
44year-old woman who came from Huancayo (highlands of
Peru), suddenly presents headache, nausea, vomiting and
loss of consciousness. She was taken to a regional hospital
where a brain CT scan was performed showing a left frontal
basal intracranial hemorrhage, she is admitted and treated
in a conservative manner. Three weeks after the ictus is
referred to our institution for complementary studies and
possible treatment. Patient is admitted in the emergency
department, she is awake, GCS: 15 points, without motor
weakness, pupils are reactive, no nuchal rigidity. A CT scan
is also performed and reveals the reabsorption of the
hematoma, an angio-CT scan is also performed revealing a
possible ruptured arteriovenous fistula versus an
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arteriovenous malformation (Fig 1). Four vessel digital
subtraction angiography is performed showing a dural
arteriovenous fistula with left middle meningeal artery
feeder which is thickened, there is also cortical retrograde
venous drainage to the anterior third of sagittal sinus and
venous ectasia with a venous aneurysm, being catalogued as
Cognard type IV/Borden type III DAVF (Fig 2).

Treatment: We planned embolization of the fistula with
the aim to obliterate the fistulous communication: the
procedure was performed in the Neuroradiology suite of the
Hospital Nacional Guillermo Almenara, the biplanar
angiograph Phillips ALLURA 3D was used.

We started the procedure with puncture of the femoral
artery by Seldinger’s technique, then a 6F sheath was
introduced, afterward a Chaperon 6F catheter
(Microvention), Headway Duo microcatheter
(Microvention) and Hybrid oo7D microwire (BALT) were
employed for the procedure. We first performed an
angiogram of both internal carotid arteries and vertebral
arteries to rule out anomalies. Afterwards we navigated
through the left external carotid and middle meningeal
artery, we performed an ultra-selective angiogram to
confirm we were in the right position of the fistulous
communication. Once the position was confirmed, DMSO
and 2.25 ml of embolic agent Onyx (Medtronic) were
injected, been aware of reflux to the parent artery.

After Onyx injection we appreciate absence of the fistula
with poor reflux of the embolic agent to the parent artery. At
the end of the procedure another control angiogram was
performed showing total obliteration of the DAVF. Total
time of the procedure was thirty minutes and there were no
complications (Fig 3).

Clinical evolution: After the procedure, patient”s clinical
course was stable, without neurological impairment, brain
CT scan revealed no bleeding, the frontal basal hematoma
was almost reabsorbed (Fig 4). She was discharged two

fistula with venous ectasia

Fig 1: (A) Pre-operative CT scan reveals left frontal hematoma due to ruptured dural arteriovenous fistula. (B) Brain angio-CT scan reveals
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days after the procedure without intercurrences. Six months
follow up DSA showed total obliteration of the fistula.

DISCUSSION

Access to specialized medical attention in provinces is poor,
so that patients with neuro vascular pathology must be
transferred to the capital city for diagnosis and treatment,
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many times lately as shown in this case (three weeks later) 1
Dural arteriovenous fistulas are rare vascular lesions,
diagnostic suspicious must be high due to their rareness and
their multiple clinical presentations: in case of non-ruptured
ones, delayed neurologic deficit, headache, tinnitus, among
others. These symptoms will depend on the location of the
fistula. On the other hand, in most of the cases the ruptured
one debut with intracranial hemorrhage and less frequently

C

Fig 2: (C) External carotid angiogram in lateral view, reveals dural arteriovenous fistula with left middle meningeal artery feeder. (D) External carotid
angiogram in anteroposterior view, reveals dural arteriovenous fistula with ectasia and venous aneurysm, draining to the longitudinal superior sinus.

Fig 3. (E y F) Inmediate angiographic injection in anteroposterior and lateral views reveals absence of fistula with Onyx embolization and obliteration of

the fistulous communication. (G) Lateral view reveals Onyx cast.
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Fig. 4. (H, I) Control CT scan of embolized fistula with Onyx, no evidence of bleeding and left frontal hematoma almost reabsorbed

subdural hematoma. Some radiologic exams can help, such
as brain CT scan, magnetic resonance and doppler,
nevertheless, brain digital subtraction angiography (DSA)
remains the gold standard to confirm the diagnosis, classify
according to Cognard / Borden systems of classification and
plan the correct treatment. 12

Two classification systems exist for the study of dural
arteriovenous fistulas: Borden and Cognard, both of them
aim to grade the lesions, identify what type of fistula
requires treatment and the prognostic regards to bleeding.
Clinical evolution will depend on the venous compromise of
the fistula: the presence of cortical venous reflux is a
predisposing factor for its rupture, presenting in high grade
fistulas in most of the cases. Conservative management is
recommended for Cognard I and II a/Borden I lesions
because of absence of venous ectasia and low risk of
bleeding.

Nowadays endovascular treatment is of choice, with the
employment of non-adherent embolic agents such as Onyx,
the occlusion of the fistulous communication is achieved in a
safe manner, this technique allows an adequate navigation
through the cerebral arteries, but we have to be aware of
reflux in the parent artery while injecting it. We can opt for
trans-arterial or transvenous approach, depending on the
fistula characteristics. Reported cure rates with the use of
Onyx range from 60% - 100. 13:14 Additionally N-butyl-2
cyanoacrylate combined with lipiodol can be used in cases
Onyx is not available. 15

In this case, we found a fistula with a feeder from the left
middle meningeal artery with leptomeningeal venous
drainage and cortical retrograde venous ectasia, so we
classified it as a Cognard type IV/Borden III fistula. With
this in mid, we decided to perform endovascular treatment
with the aim to identify and occlude the fistulous
communication: this is the goal of treatment and always
must be done, otherwise cure won’t be achieved. We
decided to use Onyx, a non-adherent liquid embolic agent
compound of ethylene-vinyl-alcohol copolymer and its

solvent DMSO, achieving the occlusion of the lesion
successfully. Six-month follow-up shows absence of the
lesion.

CONCLUSION

At present, endovascular therapy is the treatment of choice
in the management of dural arteriovenous fistulas. The use
of embolic agents like Onyx has allowed the cure in a great
percentage of patients.
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