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Surgically Treated Epilepsy due to Developmental Venous Anomaly of the Brain: Case
Report and Review of the Literature
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-BACKGROUND: A congenital malformation of the brain vessels, develop-
mental venous anomaly (DVA) is considered a benign lesion, requiring no
intervention unless symptomatic. Epilepsy is a well-known clinical manifesta-
tion of DVA. Successful surgery for DVA-associated epilepsy with has been
sporadically reported in the literature; however, in all published cases, the
anomaly was left intact along with the accompanying lesion. Here we present a
surgical case of DVA located in the vicinity of the motor cortex causing drug-
resistant simple partial epilepsy.

-CASE DESCRIPTION: A 34-year-old man was referred due to medically
intractable simple partial seizures. He was found to have DVA anterior to the
motor cortex that was surgically removed. Following the surgical resection, the
patient’s seizures stopped, and there were no long-term complications of the
procedure.

-CONCLUSIONS: DVA removal can be performed in selected cases, but more
studies are needed to assess the complication rate.
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INTRODUCTION

Developmental venous anomaly (DVA),
previously known as venous angioma, is a
commonly encountered vascular malfor-
mation of the brain. It is the most
frequent type of vascular anomaly of
the brain1 and is thought to be a result of
embryologic maldevelopment or occlusion
of medullary veins with compensatory
angioma development.2 The term
“developmental venous anomaly” instead
of “venous angioma” was proposed by
Lasjaunias3 and became widely accepted
because it better reflects the
congenital nature of the pathology. The
pathological hallmark of this condition
is an abnormal central draining vein
with multiple, small, radially oriented
medullary tributaries.4 Classically, this
malformation does not have arterial
component yet atypical, “arterialized”
forms have been rarely reported.5

Histologically, DVA is characterized by
dilated veins with thick walls. The
surrounding white matter shows signs of
chronic flow compromise and may
include hemosiderin deposits.5
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Radiological features of DVA are quite
specific. Usually a linear, major draining
vein is present, withmultiple, small, radially
oriented branches giving a “caput medusa”
or “umbrella” appearance. DVA can be
associated with other vascular pathologies
such as cerebral cavernous malformation
(CCM) or arteriovenous malformation, or it
may be an isolated lesion.6

Management of DVA is a subject of
controversy. In the vast majority of cases,
the anomaly is discovered accidentally,
during diagnostic imaging. It is considered
a benign, asymptomatic lesion that re-
quires no intervention7,8; however,
bleeding9-11 and venous ischemia due to
occlusion of a central vein12-15 are well-
known complications. Other neurologic
manifestations include hydrocephalus,
headache, and ataxia.5 Consequently, some
authors do not consider DVA a benign
lesion16 and advocate surgical resection in
symptomatic cases.11,17
CASE REPORT

A 34-year-old male patient was referred to
our clinic due to drug-resistant simple
partial seizures involving the right hand
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and face. He was on antiepileptic medi-
cations, including levetiracetam (Keppra)
1000 mg twice daily and carbamazepine
(Tegretol) 400 mg twice daily, yet was
experiencing on average 3 to 4 epileptic
attacks per week. A neurologic examina-
tion was unremarkable.
Magnetic resonance imaging showed

the presence of a left frontal DVA running
anterior to the motor cortex. The central
vein originated in the periventricular white
matter by coalescence of several sub-
ependymal medullary veins and ran in
subcortical white matter, receiving more
tributaries (Figure 1). It emerged from the
bottom of the precentral sulcus and ran
inside the sulcus to reach the brain
surface, where it joined other cerebral
veins to drain into the superior sagittal
sinus. Fluid attenuated inversion recovery
MRI showed evidence of white matter
leukoaraiosis, possibly due to chronic
flow insufficiency (Figure 2). A computed
tomography scan showed minimal
hyperdense lesion representing the main
central draining vein of the malformation
(Figure 3). There was no calcification.
A left-sided frontoparietal craniotomy

centered over the central vein was
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performed. On opening the dura, an
abnormal vessel was identified based on
correlation with computed tomography
angiography findings. The vein was traced
deep to the precentral sulcus and then into
the brain parenchyma. Along its course, it
received multiple small branches joining
the central vein at a right angle. Tributary
Video available at
www.sciencedirect.com
branches were carefully
dissected coagulated and cut
(Video 1). Once all medullary
branches were eliminated all
the way down to the
ventricular wall, the central
vein was coagulated.
Postoperatively, the patient
had a transient weakness in the right hand
which was considered due to surgical
manipulation and impaired venous
drainage. The paresis completely subsided
by the end of the first postoperative
month. The patient reported no epileptic
activity, and antiepileptic treatment was
discontinued. At 1 year following the sur-
gery, he remained seizure-free.
DISCUSSION

Surgery for DVA has been occasionally
reported in the literature; however, the
vast majority of publications reported
Figure 1. T1-weighted postcontrast ax
Note the typical “caput medusa”-like
lobe, the central draining vein (red arr
tributaries (yellow arrow).
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surgical interventions focused not on DVA
itself, but on accompanying pathologies
such as CCM, hematoma, and cortical
dysplasia. Like other vascular malforma-
tions, the vast majority of cases were re-
ported for bleeding. The Hemorrhage
from DVA is the lowest among vascular
malformations, with an estimated annual
ial magnetic res
appearance in
ow), and seve

W

rate of 0.2%—0.3%.7,18 In the
event of bleeding, surgery is
usually limited to hematoma
evacuation, and DVA excision
is not performed due to fear
of venous drainage
compromise and subsequent
brain swelling.6,19-22 The
same strategy is also recommended
during surgery for CCM associated with
DVA.5,23,24

The association between vascular mal-
formations and epilepsy is well known.
Cerebral arteriovenous malformations and
CCMs frequently present with epilepsy.
Similarly, DVA is known to be associated
with seizures. Large studies have shown a
higher incidence of epilepsy in DVA pa-
tients compared with the general popula-
tion.25,26 Parenchymal abnormality,
cortical dysplasia, CCM, and hemorrhage
frequently accompany DVA.27-31 These
lesions are well-known epilepsy sources,
onance imaging.
the left frontal
ral medullary
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and surgical treatment is usually focused
on removing the accompanying pathology
rather than the DVA itself. The association
between epilepsy and uncomplicated DVA
is a matter of controversy. Some reports
have shown no such link,5,29 whereas
others have demonstrated the
opposite.17,26,32-34

Dussaule et al.35 have provided the most
comprehensive review of the literature
regarding the association between DVA
and epilepsy. The authors classified the
evidence into 5 categories: 1) link between
DVA and epilepsy via a local complication
of the DVA; 2) “probable” direct link
between epilepsy and uncomplicated DVA;
3) “likely” direct link between epilepsy and
uncomplicated DVA; 4) “possible” direct
link based on clinical data and
uncomplicated DVA location; 5) DVA and
epilepsy with no direct link between them
or too imprecise a clinicopathological
correlation to draw a conclusion.
Abe et al.20 reported a series of 7 surgically

removedDVAs. Their series included 2 cases
of epilepsy due to heavily calcified cortical
lesions without angiographic evidence of
DVA. Surgical removal led to elimination
of seizure activity. Postoperatively, there
were no complications, and DVA was
confirmed on histological examination.
Unlike in our case, angiography was
negative, and the lesions were heavily
calcified, indicating that epilepsy was due
to cortical impairment, not to DVA per se
(Dussaule category 1).
Our case is different from previously

reported cases. The surgery was confined
to DVA removal, and no parenchymal
resection was performed. To our knowl-
edge, this is the first case in the literature
in which epilepsy was proven to be due to
typical DVA. This case adds another cate-
gory to Dussaule’s classification: “defini-
tive” association.
Although in our case, surgery did not

cause permanent neurologic damage,
several studies have reported serious com-
plications associatedwithDVA removal. In a
series of 19 surgically treated DVAs reported
by Yu et al.,6 the venous malformation was
preserved in all cases except 1 case in
which the draining central vein was
“occluded by accident,” causing significant
intraoperative swelling necessitating
frontal lobe resection. Rigamonti and
Spetzler36 reported a case in which venous
DVA accompanied cerebellar CCM and was
s://doi.org/10.1016/j.wneu.2020.06.040



Figure 2. Coronal fluid-attenuated inversion recovery magnetic
resonance imaging. Note the subcortical white matter leukoaraiosis
(red arrow).
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resected. Cerebellar swelling followed,
and “a small portion of the herniating
cerebellar hemisphere had to be
amputated.” Inagawa et al.22 reported a
case of temporal lobe hematoma caused by
Figure 3. Axial image showing a faint
the main draining vein, which is slightl
brain parenchyma, probably due to ve
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ruptured large DVA. The initial surgery
involved hematoma evacuation and partial
coagulation of the medullary veins. The
second surgery was performed on an
elective basis 7 months later, and
area (arrow) corresponding to
y hyperdense from surrounding
nous blood flow.
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two-thirds of the remaining medullary
veins were coagulated. Venous infarction
followed, resulting in prolonged hospitali-
zation and permanent neurologic deficit.
Senegor et al.19 reported a case of surgically
treated large fourth ventricular DVA. The
draining veins were clipped, and the
patient did not wake up after surgery and
died 4 days later. Autopsy showed evidence
of venous congestion of the cerebellum
and brainstem.
These reports indicate that DVA is a

developmentally malformed but functional
venous channel. Therefore, sudden
disruption of blood flow may result in
venous ischemia with devastating conse-
quences. This idea is supported by clinical
cases of spontaneously thrombosed DVA,
leading to venous ischemia.12-15

On the other hand, several other studies
have indicated that DVA removal is not
associated with significant morbidity.17,20

Lupet et al.17 published a series of 9
surgically resected DVAs. Their surgical
strategy was to “coagulate and remove
dilated medullary veins and partially
coagulate the central draining trunk.” They
observed no postoperative deficits in any of
their patients. Therefore, until more
clinical data are available, we assume that
DVA removal is unpredictable and that all
“pros” and “cons” should be carefully
considered on an individual basis before
surgical consideration.
CONCLUSION

DVA removal using the technique
described here can be performed in
selected patients with drug-resistant
epilepsy.

REFERENCES

1. Sarwar M, McCormick WF. Intracerebral venous
angioma. Case report and review. Arch Neurol.
1978;35:323-325.

2. Saito Y, Kobayashi N. Cerebral venous angiomas:
clinical evaluation and possible etiology. Radi-
ology. 1981;139:87-94.

3. Lasjaunias P, Burrows P, Planet C. Developmental
venous anomalies (DVA): the so-called venous
angioma. Neurosurg Rev. 1986;9:233-242.

4. McCormick WF, Hardman JM, Boulter TR.
Vascular malformations ("angiomas") of the
brain, with special reference to those occurring
in the posterior fossa. J Neurosurg. 1968;28:
241-251.
sevier.com/world-neurosurgery 121



CASE REPORT

KAMRAN AGHAYEV SURGERY FOR DEVELOPMENTAL VENOUS ANOMALY CAUSING EPILEPSY
5. San Milán Ruíz DS, Yilmaz H, Gailloud P. Cere-
bral developmental venous anomalies: current
concepts. Ann Neurol. 2009;66:271-283.

6. Yu XG, Wu C, Zhang H, Sun ZH, Cui ZQ. The
management of symptomatic cerebral develop-
mental venous anomalies: a clinical experience of
43 cases. Med Sci Monit. 2016;22:4198-4204.

7. Garner TB, Del Curling O Jr, Kelly DL Jr,
Laster DW. The natural history of intracranial
venous angiomas. J Neurosurg. 1991;75:715-722.

8. Buhl R, Hempelmann RG, Stark AM,
Mehdorn HM. Therapeutical considerations in
patients with intracranial venous angiomas. Eur J
Neurol. 2002;9:165-169.

9. Uchino A, Hasuo K, Matsumoto S, et al. Cerebral
venous angiomas associated with hemorrhagic
lesions. Their MRI manifestations. Clin Imaging.
1996;20:157-163.

10. Ono Y, Kobayashi N, Toyoda M, Kakinoki Y. Is it
possible for a cerebral venous angioma to cause
an intraparenchymal haemorrhage?. In: Proceedings
of the XIV Symposium Neuroradiologicum. Berlin,
Heidelberg: Springer; 1991:534-536.

11. Malik GM, Morgan JK, Boulos RS, Ausman JI.
Venous angiomas: an underestimated cause of
intracranial hemorrhage. Surg Neurol. 1988;30:
350-358.

12. Masson C, Godefroy O, Leclerc X, Colombani JM,
Leys D. Cerebral venous infarction following
thrombosis of the draining vein of a venous
angioma (developmental abnormality). Cerebrovasc
Dis. 2000;10:235-238.

13. Hammoud D, Beauchamp N, Wityk R, Yousem D.
Ischemic complication of a cerebral develop-
mental venous anomaly: case report and review of
the literature. J Comput Assist Tomogr. 2002;26:
633-636.

14. Amuluru K, Al-Mufti F, Hannaford S, Singh IP,
Prestigiacomo CJ, Gandhi CD. Symptomatic
infratentorial thrombosed developmental venous
anomaly: case report and review of the literature.
Interv Neurol. 2016;4:130-137.

15. Lai PH, Chen PC, Pan HB, Yang CF. Venous
infarction from a venous angioma occurring after
thrombosis of a drainage vein. AJR Am J Roentgenol.
1999;172:1698-1699.
122 www.SCIENCEDIRECT.com
16. Rothfus WE, Albright AL, Casey KF, Latchaw RE,
Roppolo HM. Cerebellar venous angioma:
"benign" entity? AJNR Am J Neuroradiol. 1984;5:
61-66.

17. Lupret V, Negovetic L, Smiljanic D, Klanfar Z,
Lambasa S. Cerebral venous angiomas: surgery as
a mode of treatment for selected cases. Acta Neu-
rochir (Wien). 1993;120:33-39.

18. McLaughlin MR, Kondziolka D, Flickinger JC,
Lunsford S, Lunsford LD. The prospective natural
history of cerebral venous malformations. Neuro-
surgery. 1998;43:195-200 [discussion: 200-201].

19. Senegor M, Dohrmann GJ, Wollmann RL. Venous
angiomas of the posterior fossa should be
considered as anomalous venous drainage. Surg
Neurol. 1983;19:26-32.

20. Abe M, Hagihara N, Tabuchi K, Uchino A,
Miyasaka Y. Histologically classified venous an-
giomas of the brain: a controversy. Neurol Med Chir
(Tokyo). 2003;43:1-10 [discussion: 11].

21. Rigamonti D, Spetzler RF, Medina M,
Rigamonti K, Geckle DS, Pappas C. Cerebral
venous malformations. J Neurosurg. 1990;73:
560-564.

22. Inagawa T, Taguchi H, Yamada T. Surgical inter-
vention in ruptured venous angioma: case report.
Neurol Med Chir (Tokyo). 1985;25:559-563.

23. Sasaki O, Tanaka R, Koike T, Koide A, Koizumi T,
Ogawa H. Excision of cavernous angioma with
preservation of coexisting venous angioma. Case
report. J Neurosurg. 1991;75:461-464.

24. Porter RW, Detwiler PW, Spetzler RF, et al.
Cavernous malformations of the brainstem:
experience with 100 patients. J Neurosurg. 1999;90:
50-58.

25. Kim BR, Lee YJ, Nam SO, Park KH. Venous
angioma may be associated with epilepsy in chil-
dren. Korean J Pediatr. 2016;59:341-345.

26. Töpper R, Jürgens E, Reul J, Thron A. Clinical
significance of intracranial developmental venous
anomalies. J Neurol Neurosurg Psychiatry. 1999;67:
234-238.

27. Linscott LL, Leach JL, Zhang B, Jones BV. Brain
parenchymal signal abnormalities associated with
developmental venous anomalies in children and
young adults. AJNR Am J Neuroradiol. 2014;35:
1600-1607.
WORLD NEUROSURGERY, http
28. Santucci GM, Leach JL, Ying J, Leach SD,
Tomsick TA. Brain parenchymal signal abnor-
malities associated with developmental venous
anomalies: detailed MR imaging assessment.
AJNR Am J Neuroradiol. 2008;29:1317-1323.

29. Morioka T, Hashiguchi K, Nagata S, et al. Epi-
leptogenicity of supratentorial medullary venous
malformation. Epilepsia. 2006;47:365-370.

30. Gümüs A, Yildirim SV, Kizilkiliç O, Cengiz N,
Cemil T. Case report: seizures in a child caused by
a large venous angioma. J Child Neurol. 2007;22:
787-789.

31. Striano S, Nocerino C, Striano P, et al. Venous
angiomas and epilepsy. Neurol Sci. 2000;21:151-155.

32. Scheidegger O, Wiest R, Jann K, König T,
Meyer K, Hauf M. Epileptogenic developmental
venous anomaly: insights from simultaneous EEG/
fMRI. Clin EEG Neurosci. 2013;44:157-160.

33. Andrea SK, Jakov M, Nikola G. Epilepsy in a boy
with a developmental venous anomaly–case-based
update. Childs Nerv Syst. 2015;31:843-846.

34. Ucler N. An intracranial developmental venous
anomaly presenting with seizure. Neurol India.
2019;67:604-605.

35. Dussaule C, Masnou P, Nasser G, et al. Can
developmental venous anomalies cause seizures?
J Neurol. 2017;264:2495-2505.

36. Rigamonti D, Spetzler RF. The association of
venous and cavernous malformations. Report of
four cases and discussion of the pathophysiolog-
ical, diagnostic, and therapeutic implications. Acta
Neurochir (Wien). 1988;92:100-105.

Conflict of interest statement: The author declares that the
article content was composed in the absence of any
commercial or financial relationships that could be construed
as a potential conflict of interest.

Received 2 April 2020; accepted 5 June 2020

Citation: World Neurosurg. (2020) 141:119-122.
https://doi.org/10.1016/j.wneu.2020.06.040

Journal homepage: www.journals.elsevier.com/world-
neurosurgery

Available online: www.sciencedirect.com

1878-8750/$ - see front matter ª 2020 Elsevier Inc. All
rights reserved.
s://doi.org/10.1016/j.wneu.2020.06.040


