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Summary 

Following a review of the literature it is possible to 
demonstrate the "normality" of the so called venous 
angiomas. They should be named Developmental 
Venous Anomaly (DVA). They illustrate in their 
two extreme types (superfical and deep) the 
hemodynamic equilibrium of the transcortical ven- 
ous drainage in the periependymal zones. Venous 
ectasias and varices which can be encountered, 
associated with DVA constitute an acquired feature 
in relation to a venous outlet obstacle. 

The sinus pericranii represents an extracerebral 
DVA, but also corresponds to a normal variation. 
As any extreme anatomical variant, each DVA cor- 
responds to a weak situation which may express 
itself Clinically; only rare situations justify a radical 
treatment. 

Keywords: Brain venous drainage, transcerebral 
veins, varices, venous aneurysms, venous angiomas. 

1 Introduction 

One hundred and ten venous angiomas have been 
reported in the literature [1, 2, 4-7, 9, 11, 14-19, 24, 
26-29, 31, 33-36, 39-47, 49, 51, 52, 54, 55, 57, 58, 
61, 65, 66] since 1967. However, in only a few papers 
have the authors analyzed in detail the morphologi- 
cal [58] or clinical problems [52]. It is surprising that 
although it has been recognized that these lesions 
could represent a normal state of affairs [36, 52, 58], 
there has been no real attempt to analyze the rest of 
the venous system [52]. In the presence of venous 
angioma, normal nervous tissue is found between 
the venous channels, which are structurally normal 
[1, 5, 8-10, 16, 30, 40, 47, 52, 65, 66]; the lesions can 
be an incidental finding [18, 52]. Surgical removal 
[26, 29, 39, 42, 45, 46, 52] or clipping of the vein can 
have terrible results [52]. Before discussing the mor- 

phologic, clinical and therapeutic aspects of these so- 
called venous angiomas, it is appropriate to review a 
few points regarding the hemodynamic behavior of 
the cerebral veins. 

2 Functional aspects of the venous system [12, 13, 
20-23, 25, 38, 60, 62-64] 

2.1 Venous drainage balance 
One can consider that, at least supratentorially there 
are two easily identifiable fundamental venous sys- 
tems: superficial and deep. Together they form an 
equilibrium. 

Trolard, Labb6, superficial sylvian, and medial 
hemispheric veins in various forms of dominance can 
share or drain part or most of the venous blood of a 
given cerebral hemisphere. No one of these veins (or 
venous collector) is constant in a given territory. 
The internal cerebral and the basal vein and their 
tributaries constitute the prominent components of 
the deep system. The deep sylvian, lateral mesence- 
phalic, and the hippocampal veins constitute at the 
same time both a source of equilibrium and an "exit 
door" for the vein of Galen confluence in case of 
congestion. As occurs in the superfical territory, a 
variety of anatomical arrangements can be seen 
within the deep system with dominance of one or 
more of the above-mentioned "venous collectors" 
(Figure 1). 

Junctional or anastomotic channels exist between 
the deep and superficial systems. Normally, they 
occur at the level of these collectors, in the choroidal 
fissure anteriorly or posteriorly. They respectively 
involve the junction between the deep sylvian-un- 
cate vein and the superficial vein anteriorly and the 
vein of Galen posteriorly. For completeness, the 
lateral mesencephalic vein and the petrous vein also 
constitute junctional areas. These channels are re- 

© 1986 by Walter de Gruyter & Co. Berlin - New York 



234 Pierre Lasjaunias, Patricia Burrows, Chantal Planet 

cruited in several well known situations such as 
tumoral  or  thrombotic  occlusion of a vein or sinus 
with retrograde collateral circulation, and high flow 
lesions like ar ter iovenous malformations.  In the 
former situation the acquired occlusion recruits from 
an already existing venous pattern,  the most efficient 
channel to drain the cerebral blood extracranially. In 
high flow lesions, the increased venous pressure 
related to the ar ter iovenous shunt is applied to an 
apparently normal  venous system in most cases. 
Al though the vessel enlargment reflects an abnormal 
situation, the venous arrangement  is usually anatom- 
ically normal. Addi t ional  acquired venous changes 
may further modify this situation (venous throm- 
bosis, stenotic venous kinking, iatrogenic occlusion, 
bleeding, etc.). 

2.2 Venous eetasias 
The vein of Galen aneurysms (VGA)  reflect a pri- 
mary venous abnormality (developmental  malfor- 
mation of the midline sinuses or early thrombosis of 

the posterior dural draining system), with or without 
an associated ar ter iovenous shunt. The venous ob- 
struction leads to an increased pressure upstream 
and subsequently an ectasia. This mechanism is not 
related to the increased flow but to the venous 
obstruction downstream to the ectasia. The location 
of the obstruction varies from the proximal straight 
sinus to the jugular foramen,  and its severity may 
range from absence to stenosis. The point here is 
that venous ectasia [18, 32] (or varix) does not  exist 
without an obstruction in the cerebral venous sys- 
tem. Therefore they do not correspond to a D V A  
but reflect a secondary response of the venous sys- 
tem, however  both D V A  and a varix may be en- 
countered.  Some key areas favor the development  of 
secondary obstruction and upstream ectasia: the an- 
terior choroidal vein basal vein junction, the for- 
amen of Monro confluence and the atrial vein open- 
ing. These veins, when involved in the drainage of a 
high flow lesion, are prone to the development  of 
"varices" or to becoming "dolichomegalic" due to 
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Figure 1. 
hemodynamic equilibrium (asterisks). 

1. Vein of Trolard draining into the superior sagittal sinus 
(2) 

3. Superficial sylvian vein draining into the cavernous 
sinus (4) 

5. Vein of Labb6 draining into the lateral sinus (6) 
7. Basal vein draining into the straight sinus (10) anastom- 

osed with the posterior venous system (11) and the 
lateral sinus (6) 

Schematic representation of the superficial (A) and deep (B) venous system, with the areas of intrinsic 

8. Deep sylvian vein draining into the cavernous sinus (4) 
9. Inferior sagittal sinus draining into the straight sinus 

(10) 
12. Medial parietal vein draining into the superior sagittal 

sinus (2) 



kinking which occurs at specific points of right angle 
change of direction of blood flow, plus or  minus 
mechanical fixation. 

One of our cases, thought  initially to be a vein of 
Galen malformation and later a venous angioma, is 
particularly illustrative. This anomaly corresponds 
to increased flow in the vein of Galen system, fol- 
lowing early thrombosis of the basal sinuses, associ- 
ated with stenosis of the straight sinus. The collateral 
circulation, the appearance of the veins and the 
moderate  ectasia of the vein of Galen emphasize the 
role played by both the extraparenchymatous ana- 
stomoses and the venous obstructions, in the 
patterns of venous drainage. In comparison, the 
congenital  venous dysplasia seen in Sturge-Weber 
disease and the associated venous arrangement  is 
very different, with its rarefaction of cortical venous 
collectors (Figures 2 and 3). 
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3 Developmental venous anomalies 

3.1 Cerebral (parenchymatous) 
The D V A  reported in the li terature and those which 
we have studied, consistently demonst ra te  the fol- 
lowing characteristics: 
- They drain normal  cerebral tissue within a func- 

tionally normal arterial territory. 
- They are associated with absence of a venous 

pathway which would normally drain the territory. 
- They drain into a normal  extraparenchymatous 

collector. 
- A t  angiography, they are opacified in the same 

t ime sequence as the normal  veins. D V A s  in the 
frontal lobes may appear to be opacified earlier 
than normal and may have an associated 
"capillary blush". However ,  this blush does not  
appear pathological,  and these features of frontal  
venous angiomas are not well understood.  

Figure 2. Collateral circulation of the venous system of the right cerebral hemisphere of a young adult. Developmental or 
early acquired occlusion of the sinuses at the skull base and superior sagittal sinus opening of the vein of the cerebral 
convexity, has to led to a venous convergence into the vein of Galen. Note the moderate ectasia of the vein of Galen 
related to a straight sinus stenosis. The arterial and capillary phases were normal (see Figure 6, D and E). 
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Late phase of internal carotid angiogram in Sturge-Weber disease (arterial and capillary phases were normal). Figure 3. 
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Figure 4. Typical frontal DVA (superficial type) draining the genu of the corpus callosum. Note the usual capillary 
venous stain in this position (see Figure 6 C). 

- The angiographic appearance of these anomalies 
is that of a series of small deep (parenchymatous) 
veins which converge towards a larger collector. 
One or more of these veins follow a transhemi- 
spheric course before draining into a normal deep 
or superficial vein. It is this image of the capillary- 
venous convergence and trans-hemispheric course 
which constitutes the DVA. 

DVAs, in fact, illustrate well-known trans-hemi- 
spheric anastomotic pathways which have developed 
in response to an hemodynamic need. Each one of 

them can, in a given region, be the dominant drain- 
age of an unusual territory. Depending upon the 
individual anatomical arrangement present, the 
DVA may drain a deep territory into cortical collec- 
tor veins (paraventricular type of Valavanis) or a 
cortical territory into a deep venous channel (sub- 
cortical type of Valavanis) (Figures 4 and 5). We do 
not think that mixed drainage exists as a given 
different type; it reflects in fact a patent anastomosis 
within the network. Supratentorial DVA most often 
occur in the corpus callosum, although they may 
involve the temporal or thalamo-capsular regions. 
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Figure 5. Typical deep DVA, the medial cerebral vein drains the entire subcortical territory via transcallosal veins. 
Opposite cerebral hemisphere (not shown) drains into a sinus pericranii. These findings were incidental. The angiogram 
was performed for "pre-operative study of a forehead varix" (see Figure 6 B and 7). 

The same functional anatomical approach is valid in 
the infratentorial so-called DVA; however, due to 
imaging limitations the missing normal or usual ven- 
ous channel is more difficult to recognize. Neverthe- 
less, the angiographic pattern is so well - known that 
the diagnosis is unequivocal (Figure 6). 

The term "angioma" should be abandoned for sev- 
eral reasons. There is no proliferation of vascular 
lumens but instead some sort of developmental ven- 
ous convergence and concentration, perhaps due to 
failure of, or abnormal development of the homolo- 
gous venous channel with which the balance exists. 
Considering the arteriographic visualization of vas- 
cular malformations DVA cannot be considered to 

be venous malformations since the latter are never 
filled during conventional angiographic studies. The 
so-called venous angiomas are then only "venous 
deviation". They are stable, they should be well 
tolerated, they do not create any structural damage 
in the growing brain. However, they constitute, as 
with every extreme anatomical variation, a weak 
situation, less flexible than the "normal" one. A 
given raised pressure may occur in the territory 
drained by the vein and this may produce ischaemic 
symptoms, such as a focal deficit, or epilepsy, or 
may lead to hemorrhage [5, 26, 36, 39, 42, 56]. It is 
interesting to point out that there is good correlation 
between the territories drained by the DVA and the 
symptoms. This is similar to the situation with cere- 
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Figure 6. Schematic representation of DVAs. 

A. General arrangement of the deep territory (Dt) draining 
into a dural sinus through its specific vein (1). The 
superficial territory (St) shows the same draining ar- 
rangement (2-3). A paraventricular area is outlined 
(arrows). 

B. Parenchymatous DVA (deep type). Note the subcorti- 
cal territory (open arrow) collected by the deep system 
(1) 

C. Parenchymatous DVA (superficial type). Note the deep 
territory (open arrow) collected by the superficial sys- 
tem (3). 

D. Following absence (or occlusion) of the dural sinuses 
(open arrow) the deep venous system (1) drains into the 
superficial one (2 and 3). However the developmental 
character of the defect cannot be assessed easily. 

E. Association of a deep parenchymatons DVA and varix 
following the narrowing (developmental or acquired) of 
the venous collector (open arrow) 

F. Sinus pericranii (open arrow), the deep and superficial 
venous systems drain into an extradural venous pouch. 
This arrangement can be associated with any of the 
previously illustrated DVA. 
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bral AVMs, in which, as seen in another chapter, the 
clinical findings correlate with the venous drainage, 
and not with the topography of the arteries or the 
arterial nidus. 

It becomes obvious that these DVA should only be 
approached when the symptoms do not regress or in 
the presence of life-threatening complications. Even 
in these situations the potential adverse effects of 
iatrogenic occlusion of the venous drainage of a 
normal territory should be carefully considered. For 
completeness let us recall that several anatomical 
variants can be symptomatic and can be surgically 
treated although respected as a structure: intratym- 

panic internal carotid artery, vascular loops or dupli- 
cations, ectopic jugular bulb. None of these disposi- 
tions is a disease nor a malformation but rather a 
marginal, extreme variant, which can be explained 
embryologically which has a normal functional activ- 
ity. However, they share with the venous variants a 
tendency to a "weak" behavior brought on, not by 
retrograde increased pressure but by acquired mor- 
phological changes following variations in arterial 
blood pressure. Treatment usually involves separa- 
tion of the preserved symptomatic tissue (cranial 
nerves, spinal cord, cochlea) from the irritating ves- 
sels. 

3 . 2 0 s t e o d u r a l  ( ex traparenchymatous )  [3, 12, 35,  
37, 53, 59] 
The sinus pericranii should be also considered as a 
third type of DVA in which the venous collectors 
joins a midline dural sinus at the calvarium before 
draining into either a diplo[c lake and later a sub- 
cutaneous vein of the scalp or into subcutaneous 
venous channel which will present as a cutaneous 
venous varix (Figure 7). Missing normal venous 
collectors should be found. These arrangement must 
be differentiated from: 

- intracranial collateral circulation through the oph- 
thalmo-facial venous system in brain AVM (vein 
of Galen or others). 

- scalp venous vascular malformation which may 
communicate with dural sinuses intracranially; in 
this case there is no intracranial venous develop- 
mental anomaly. 

- true venous varix which reflect a dysplastic lesion 
with a probable orbital rim obstacle; in this situa- 
tion no intracranial DVA can be demonstrated. 

Figure 7. Same patient as Figure 5. The forehead varix 
drains the normal brain and corresponds to the subcutane- 
ous visualization of a sinus pericranii (see Figure 6 F). 

4 Conclus ion 

When reviewing the literature, one should then look 
at both the lesions and the remaining tissues to avoid 
a narrow analysis. This emphasizes again the quality 
of information given by selective studies compared 
to the poor contribution of venous or global injec- 
tions. The concept of malformation should be 
categorized into functional malformations (AVMs, 
Sturge Weber etc.) and anatomical malformations, 
and the term "venous angioma" abandoned, for 
developmental venous anomaly (DVA). 
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