CAseE REPORT

Multiple intracranial dural arteriovenous fistula
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INTRODUCTION

Intracranial dural arteriovenous fistulas (DAVFs) are
abnormal arteriovenous shunts developing on the
dura mater, usually within the wall of a dural sinus,
which can be asymptomatic for years."¥] Majority
of DAVFs are idiopathic and solitary."*! Intracranial
DAVFs are fairly common, accounting for 10-15% of all
intracranial arteriovenous shunts,) whereas multiple
DAVFs at separate sites are relatively rare, accounting
for 7% of all intracranial DAVFs.[3 Patients with
multiple DAVFs usually present with life-threatening
hemorrhages related to venous outflow obstruction or
acute dysfunction. The exact mechanism of occurrence
and natural history remain undetermined, but various
factors, such as congenital development, venous
hypertension, head trauma, venous thrombosis, and
radiation therapy, may be involved.[ 1014

Multiple DAVFs, although rare, do exist and it is
important to look for any evidence of their presence
when evaluating patients with symptoms suggestive
of arteriovenous fistulas. In this study, we present
a case of multiple DAVFs. We have focused on this
unique type of venous drainage in dural arteriovenous
fistulas.

CASE REPORT

A fifty year old man with history of long term headache
and sudden onset of decreased level of consciousness
was admitted to Namazee Hospital, affiliated to Shiraz
University of Medical Sciences, Shiraz, Iran, in 2011.
Brain computed tomography (CT) showed right parietal
intraparenchymal hemorrhage [Figure 1]. The patient
had glasgow coma scale (GCS) 12 on arrival.

Brain magnetic resonance imaging (MRI) with and
without gadolinium was performed to rule out tumor
apoplexy that showed two round right parieto-occipital
masses with flow void intensity adjacent to superior
sagittal sinus (SSS) [Figure 2]. Brain CT angiography (CTA)
revealed a mass of 3 x 2 x 2 cm connected to SSS in
posterior part of right parieto-occipital area. Another
pathology connected to SSS by an abnormal cortical vein
was detected anterior to first lesion [Figure 3]. Digital
subtraction angiography of brain vessels showed large
vascular pathology that filled at early arterial phase by
a torturous extra cranial vessel and drained into the
posterior third of SSS. More anterior lesion was smaller
vascular pathology that supplied at early arterial phase by
posterior branch of middle meningeal artery and drained
into SSS by an abnormal cortical vein that classified
according to Borden classification type II [Figure 4].0'%

Regarding the patient’s history and images, DAVF
was diagnosed. Because of the site of his pathologies,
multiplicity and difficulty of endovascular treatment,
open craniotomy was suggested for removal.

General anesthesia was administered in prone position
and the face rotated to the left side. In this position
right parieto-occipital area was in highest part. Then a
large right parieto-occipital craniotomy with excellent
exposure of SSS was performed. When the bone was
elevated, bleeding occurred. Source of bleeding was
from two dilated meningeal arteries that was controlled
easily. Dura was opened and the two large masses with
separate arterial and venous structure were found.
The larger pathology had a large vascular pedicle
that had connection to SSS and dural vessels and was
ligated [Figure 5]. After preparation of the site for
applying emergency temporary clip, the thick wall mass
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Figure 1: Brain computed tomography showing right parietal intraparenchymal
hemorrhage

Figure 3: Brain CT-angiography revealing pathology connected to superior
sagittal sinus by an abnormal cortical vein was detected anterior to first lesion

Figure 5: Alarge vascular pedicle, connected to superior sagittal sinus and dural
vessels, that was ligated

that was free of pulse was dissected carefully. When the
lesion was removed from parenchyma, a permanent titanium
yasargil clip was applied on its vascular pedicle and the

361 Journal of Research in Medical Sciences

Figure 2: Brain magnetic resonance imaging showing two round right
parieto-occipital masses with flow void intensity adjacent to superior sagittal
sinus

Figure 4: Digital subtraction angiography of brain vessels showing smaller
vascular pathology that supplied at early arterial phase by posterior branch of
middle meningeal artery and drained into superior sagittal sinus by an abnormal
cortical vein

lesion was resected totally without parenchymal damage.
The anterior pathology was removed in the same manner.
Abnormal cortical vein was also resected. Hemostasis was
carried out and dura was closed.

Postoperative brain CT-scan of the patient was acceptable
and there was no vascular pathology in the brain CTA. No
neurological deficit was found. The patient was discharged
from the hospital with GCS 14.

DISCUSSION

Intracranial DAVFs with retrograde cortical venous
drainage are aggressive lesions presented by intracranial
hemorrhage, intracranial hypertension, seizures, progressive
neurological deficits, and dementia. Prompt treatment is
necessary because the natural history of untreated lesions
is associated with a poor prognosis.l***!
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Intracranial DAVFs can be classified according to the type of
venous drainage. Borden, et al.® proposed a classification
of DAVFs, grouped into three types based upon their
venous drainage including type I with drainage to a dural
sinus, type II with drainage to a dural sinus and reflux into
cortical veins, and type Il only with drainage to the cortical
veins. Aggressive clinical presentation correlates strongly
with Borden types: 2% of type I, 40% of type II, and 80%
of type IILE"

DAVFs are presented with intracranial hemorrhage or
neurological deficits. However, source of bleeding was
controlled easily in our study. Treatment of DAVFs with
cortical venous drainage is aimed in occlusion of the
venous drainage or all arterial supply that can be surgical,
endovascular, or a combination of both.2*!°!

Most DAVFs are idiopathic and solitary.” The term multiple
DAVF has two different meanings in literature. Some authors
use the term to indicate DAVFs that developed simultaneously
at different sinuses, whereas the others use it to indicate a
second DAVF that developed at other sinuses at the interval
after resolution of initial DAVE.®! The presence of two or more
different DAVFs draining into one single sinus has not been
described. In this case, both DAVFs simultaneously drained
into the SSS in our patient. Both DAVFs were connected
to two abnormal giant vascular pockets that developed
intraparenchymal hemorrhage and were different to a simple
DAVF or the multiple DAVFs described elsewhere.

Based on the findings within this case, we suggest that the
definition and classification of DAVFs be revised, and a new
category including separate lesions draining into a common
venous drainage be considered. Such a classification scheme
of course needs report and collection of further cases into a
comprehensive case series.

CONCLUSION

Planning of treatment strategies for multiple DAVFs
requires careful analysis of the venous drainage from the
affected sinuses and cerebral hemodynamics. We presented
a unique type of multiple DAVFs draining into a common
venous drainage SSS instead of the routinely reported
separate drainage. The introduction of this new case opens a
new concept, which may be useful for further classification
or suggestion of the responsible pathophysiologic processes.

ACKNOWLEDGMENTS

Authors would like to thank Ms. Hosseini and Dr. Razmkon
of the Shiraz Neurosciences Research Center for their kind
assistance and Ms. Gholami for editing the English language of
the manuscript.

| April 2013 |

REFERENCES

1. Flemming KD, Brown RD. Natural history of intracranial vascular
malformation. In: Winn HR, editor. Youmans neurological surgery.
5% ed. Philadelphia: Saunders; 2004. p. 2171-2.

2. Layton KF, Nelson MD, Kallmes DF. Transarterial coil embolization
of the venous component of aggressive type 4 dural arteriovenous
fistulas. AJNR Am ] Neuroradiol 2006; 27:750-2.

3. Satomi ], van Dijk JM, Terbrugge KG, Willinsky RA, Wallace MC.
Benign cranial dural arteriovenous fistulas: Outcome of
conservative management based on the natural history of the
lesion. ] Neurosurg 2002;97:767-70.

4. vanDijk JM, TerBrugge KG, Willinsky RA, Wallace MC. Multiplicity
of dural arteriovenous fistulas. ] Neurosurg 2002;96:76-8.

5. vanRooji W], Sluzewski M, Beute GN. Dural arteriovenous fistulas
with cortical venous drainage: Incidence, clinical presentation, and
treatment. AJNR Am ] Neuroradiol 2007;28: 651-5.

6. Ha SY, Kim DI, Kim BM, Kwon YS, Kim DJ. Cavernous
malformations associated with dural arteriovenous shunts in the
central nervous system. Neuroradiology 2012: In Press.

7. El Asri AC, El Mostarchid B, Akhaddar A, Naama O, Gazzaz M,
Boucetta M. Factors influencing the prognosis in intracranial
dural arteriovenous fistulas with perimedullary drainage. World
Neurosurg 2012: In Press.

8. Kim YW, Kang DH, Hwang YH, Park SP. Unusual MRI findings of
dural arteriovenous fistula: Isolated perfusion lesions mimicking
TIA. BMC Neurol 2012;12:77.

9. Tee BL, Tsai LK, Lai CC, Tang SC, Chen YA, Chen CL, et al. The
role of the occipital artery in the diagnosis of intracranial dural
arteriovenous fistula using duplex sonography. AJNR Am J
Neuroradiol 2012: In Press.

10. Fujita A, Nakamura M, Tamaki N. Multiple dural arteriovenous
fistulas involving both the cavernous sinus and the posterior fossa:
Report of two cases and review of the literature. No Shinkei Geka
2001;29:1065-72.

11. Watanabe T, Matsumaru Y, Sonobe M, Asahi T, Onitsuka K,
Sugita K, et al. Multiple dural arteriovenous fistulae involving
the cavernous and sphenoparietal sinuses. Neuroradiology
2000;42:771-4.

12. Shankar JJ, Karel Terbrugge, Krings T. Multiple spinal and cranial
dural arteriovenous fistulas. ] Neurosurg Spine 2011;15:113-6.

13. Saito A, Takahashi N, Furuno Y, Kamiyama H, Nishimura S,
Midorikawa H, et al. Multiple isolated sinus dural arteriovenous
fistulas associated with antithrombin III deficiency: Case report.
Neurol Med Chir (Tokyo) 2008;48:455-9.

14. Fiumara E, Tumbiolo S, Bellomonte ML, Savatteri P, Finazzo F,
La Gattuta F. Resection of the transverse sinuses and confluence
of sinuses for treatment of multiple dural arteriovenous fistulas.
Case report. ] Neurosurg 2004;100:348-52.

15. Borden JA, Wu JK, Shucart WA. A proposed classification for
spinal and cranial dural arteriovenous fistulous malformations
and implications for treatment. ] Neurosurg 1995;82:166-79.

16. BaiY, He C, Zhang H, Ling F. De novo multiple dural arteriovenous
fistulas and arteriovenous malformation after embolization of
cerebral arteriovenous fistula: Case report. Childs Nerv Syst
2012;28:1981-3.

How to cite this article: Rahmanian A, Farrokhi MR, Alibai EA, Masoudi MS.
Multiple intracranial dural arteriovenous fistula. J Res Med Sci 2013;18:360-62.

Source of Support: The vice-chancellor for research affairs of Shiraz
University of Medical Sciences provided grant support but had no role in
the preparation of the manuscript or the decision to submit it for publication,
Conflict of Interest: None declared.

Journal of Research in Medical Sciences 362



