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Summary

Developmental venous anomalies (DVA) 
drain normal neural tissue and are mostly dis-
covered incidentally. We describe a young pa-
tient with a left hemisphere superficial to deep 
DVA and right hemisphere venous outflow re-
striction presenting with a seizure. The right 
hemisphere drainage variation is not typical of a 
DVA but represents another drainage pattern on 
the border of normality. 

Introduction

Developmental  venous  anomaly  (DVA)  is 
the  term  used  by  Lasjaunias  and  his  team  in 
1986 when they first described this condition 1. 
Formerly DVA was referred to as venous angi-
oma. Lasjaunias et  al.  defined  these  lesions as 
having  the  classical  features  of  dilated  venous 
medullary  channels  that  drain  into  an  extra-
parenchymatous collector.  

Normal  neural  tissue  is  drained  by  these 
medullary veins, but with an absent normal an-
atomical  venous  pathway  that  would  usually 
drain  it.  DVAs  would  account  for  about  2.5% 
of all intracranial vascular anomalies found on 
routine  cerebral  imaging,  making  it  the  most 
common vascular anomaly. 

DVA  is  usually  asymptomatic  as  it  is  a  be-
nign vascular  lesion. However,  some  literature 
published  since  1986  does  attribute  symptoms 
to a DVA 2-4. These symptoms are mostly head-
aches,  seizures  and  intracerebral  hemorrhage, 

with  less  commonly  also  trigeminal  neuralgia, 
hemifacial weakness and tinnitus noted. An im-
portant  caveat  noted  in  the  literature  is  that 
DVAs  should  not  be  assumed  to  be  the  cause 
of any symptom or sign without proper investi-
gations. This  case  study briefly  reviews  the  lit-
erature. We also describe a case study of an in-
teresting variation in a young healthy male who 
presented with seizures.

Case Report

A 17-year-old male was admitted to our hos-
pital with a history of generalized  tonic-clonic 
seizures  at  irregular  intervals  for  a  three-year 
period.  He  was  only  recently  started  on  anti- 
epileptic  medication  (sodium  valproate)  and 
referred  for a CT brain  scan. Prior  to  this  ad-
mission he did not have any other hospital ad-
missions. He had no allergies or other medical, 
or surgical history of note. There was no history 
of cranial trauma. 

The young man is not a smoker and there is 
no history of alcohol or recreational drugs used. 
There  is  also  no  family  history  known  of  any 
neurovascular diseases or events.

On  examination  the  patient  was  a  healthy-
looking young male. There were no  focal neu-
rological  deficits.  Normal  gait  was  noted  with 
grossly normal intellect for his age. No cutane-
ous stigmata were noted. Power and coordina-
tion  and  gross  sensory  examination  were  nor-
mal. Fundoscopy and the remainder of his cra-
nial nerve examination were normal. The labo-
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angiogram and was suspected to be an arterio-
venous  malformation  because  of  the  dilated 
and tortuous nature of the vessels. An MRI was 
performed and again a small leash of vessels in 
the right sylvian fissure was noted. This was as-
sociated with prominence of a right middle cer-
ebral  artery  branch,  but  there  was  no  dilated 
draining  vein  noted. There  were  also  features 
of a superficial  to deep DVA of the  left hemi-
sphere.  There  was  no  T2  intensity  change  of 

ratory  findings  showed  normal  renal  function 
and no signs of  infection. There were no signs 
of metabolic, or inflammatory illness.

Brain computed tomography (CT) was large-
ly  insignificant,  except  for  a  small  area  of  in-
creased  density  against  the  dura  in  the  right 
sylvian fissure. There was no mass effect visible. 
After  the  administration  of  contrast,  dilated 
and  tortuous  vessels  were  then  noted  in  the 
right sylvian fissure. This was confirmed on CT 
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Figure 1    T2-weighted  MRI  scans  showing  vessel  promi-
nence  in  the  right  sylvian  subarachnoid  space and  features 
of a left hemisphere DVA.
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sphere with only a small area of deep drainage 
noted.  Predominant  drainage  through  sylvian 
veins  into  Brechet’s  sinus  (sphenoparietal  si-
nus) was seen.  Drainage from there was into a 
restricted tentorial channel and then the lateral 
sinus.  (Figure  2).  On  the  left  side  there  was  a 
large deep to superficial system developmental 
venous  anomaly  (DVA)  noted  with  classical 
features of DVA, such as caput medusae.  There 
was no restricted flow noted although the angi-

cortex or white matter and no cortical dysplasia 
or other structural abnormality (Figure 1).

Digital  subtraction  angiography  was  per-
formed.  On  formal  angiography  the  left  and 
right  arterial  circulation  was  noted  to  be  nor-
mal. There were no signs of arteriovenous mal-
formations.   The vertebral circulation was also 
normal. Of note was the delayed venous emp-
tying bilaterally. There was a predominant cor-
tical drainage pattern for the whole right hemi-

Figure 2  Right cerebral hemisphere venous phase on DSA with the white arrow showing the outflow restriction of the syl-
vian veins at the tentorial sinus.
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the  venous  collector.  Digital  Subtraction  angi-
ography (DSA) will confirm the above imaging 
features  of  the  caput  medusae  in  the  early  to 
middle venous phase. There is a normal arterial 
phase with absence of early venous filling.  

A  case  series  published  by  Roccatagliata  et 
al.  mentions  seven  patients  in  whom  a  DVA 
was thought to be the cause of their symptoms 
(epilepsy, headaches or hemorrhage 4. They no-
ticed  a  peculiar  capillary  stain  on  the  DSA  of 
these patients. The  specific  symptoms of  these 
patients  could  be  localized  to  the  area  of  par-
ticular drainage involved by the DVA. They al-
so  mentioned  that  all  the  patients  had  perile-
sional  hyperintense  brain  tissue  on  T2  MRI. 
The  capillary  stain  is  thought  to  represent  a 
network  of  fine  vessels  that  forms  a  blush  in 
the arterial phase of the DSA. We are of opin-
ion  that  this  resembles  the  straining  of  the 
brain due to the hemodynamic imbalance pro-
duced by  the DVA. The venous  ischemia  then 
leads  to  increased  angiogenesis  that  shows  up 
as a capillary stain on the DSA. 

Histologically  DVAs  are  composed  of  thin-
walled vessels that are spread in normal neural 
parenchyma, draining into a larger calibre vein 
with a thicker wall. There is a marked absence 
of a smooth muscle layer and an elastic lamina 

6.  DVAs  do  not  have  proliferative  potential, 
there  are  no  associated  arteriovenous  shunts 
and  the parenchyma  is normal  in between  the 
dilated veins.

ographic venous phase was longer than expect-
ed (Figure 3). No signs of dural sinus thrombo-
sis were noted and the posterior circulation was 
normal.

Discussion

DVA’s  are  classified  as  deep  or  superficial 
depending on the location of the draining veins 
- either subependymal or cortical-pial. Around 
70%  of  DVAs  will  drain  into  the  superficial 
system, 20% into the deep system and 10% can 
have  combined  drainage.    DVA  is  a  benign 
anomaly  where  normal  cerebral  tissue  is 
drained  by  alternative  venous  drainage  path-
ways. It should be kept in mind that DVA is a 
diagnosis with typical  imaging and histological 
characteristics 5. It is usually an incidental find-
ing on imaging and most patients are asympto-
matic.

The diagnosis of DVA is classically first sus-
pected  on  CT  imaging.  Here  the  investigator 
will see a linear or curvilinear focus of enhance-
ment.  This  typically  courses  from  deep  white 
matter to a cortical vein, deep vein or dural si-
nus.  Further  investigation  with  magnetic  reso-
nance  imaging  (MRI)  usually  reveals  a  tran-
shemispheric flow void on both the T1 and T2 
images. On gadolinium-enhanced MRI there is 
significant enhancement of the caput medusae 
appearance of the medullary veins as well as in 

Figure 3  Left cerebral hemisphere venous phase demonstrating a large superficial to deep developmental venous anomaly.
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–  Hemorrhage  -  mostly  caused  by  associated 
cavernoma
–  Epilepsy - secondary to cortical dysplasia
–  Pseudotumoral  effects  -  Lasjaunias  et  al. 
used  the  term suspected  to be caused by  lym-
phatic abnormalities.

In  our  patient  no  other  cause  for  epilepsy 
could  be  found  other  than  impaired  venous 
drainage  of  the  brain. While  there  is  clearly  a 
large deep to superficial DVA of the left hemi-
sphere  the venous drainage of  the  right hemi-
sphere  is  also  anomalous  although  not  typical 
of  a  DVA.  On  the  right  there  is  no  caput 
medusae, capillary blush or collection by a sin-
gle channel, but there is a dominance of corti-
cal  veins  which  converge  on  the  sylvian  veins 
and outflow is delayed by tentorial restriction. 
Cortical  venous  congestion  of  either  hemi-
sphere could be the cause of the patient’s epi-
lepsy. As  with  any  DVA  the  right  hemisphere 
drainage represents an extreme pattern of nor-
mal  drainage  and  no  therapeutic  intervention 
beyond anticonvulsants is contemplated.

Conclusion

Seizures  without  other  cause  have  been  re-
ported  in  patients  with  DVA  and  are  mostly 
thought to be related to reduced blood outflow 
from the DVA. This case demonstrates a  large 
left  deep  to  superficial  DVA  and  delayed  ve-
nous drainage of  the  right hemisphere  related 
to cortical venous dominance with convergence 
of  veins  towards  a  restricted  tentorial  sinus. 
Both hemispheres demonstrate delayed venous 
outflow.

The presumed origin of DVAs is intrauterine 
venous obstruction or thrombosis that leads to 
variations of normal venous drainage pathways 
or a primary dysplasia of capillaries and small 
transcerebral draining veins. This then leads to 
the  dilated  medullary  veins  draining  into  a 
large transcerebral collector, or the persistence 
of intrinsic venous anastomosis and absence of 
normal draining veins 7. The DVA therefore is a 
compensatory mechanism as  there  is no other 
pathway of venous drainage.

There  is  some  reference  in  the  literature  to 
decreased perfusion in the area of brain that is 
drained by the DVA. This can then lead to ve-
nous  hypertension  as  a  cause  of  symptoms  in 
patients 8,9.

Pereira  et  al.  divided  the  pathogenesis  of 
symptoms  from  DVAs  into  the  following 
groups:
–  Mechanical (obstructive)
–  Flow-related mechanisms
–  Increased inflow into the DVA
–  Reduced outflow from the DVA
–  Increased venous pressure

In the largest review done to date by Pereira 
et  al.,  they  evaluated  80  patients  combined 
from  the  literature  and  their  own  unit  with 
proven  symptomatic  DVAs  2.  In  this  series  14 
patients had mechanical  causes of  their  symp-
toms (hydrocephalus n=7; nerve symptoms like 
tinnitus  or  trigeminal  pain  n=6). The  cause  of 
hydrocephalus  was  related  to  compression  of 
the aqueduct  in all  their cases.  In 49 cases  the 
cause of symptoms was flow-related.

When  calling  a  DVA  symptomatic  it  is  im-
portant  to  note  that  associated  causes  of  the 
symptoms need to be excluded such as:
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