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Abstract
The association of cavernous malformations and developmental venous anomalies (DVA) is well 
known, but the presence of arterial fistulous connection with the main venous collector has been 
reported in the literature only once. We report the unusual case of a hemorrhagic cavernous angioma 
associated with DVA characterized by a fine arterial supply to the main venous collector. During 
surgery, after the excision of the cavernous angioma, few small arterial feeders were found entering 
the main channel of the venous developmental anomaly. The presence of an arterial fistulous 
connection with the main venous collector of a DVA may be a possible mechanism involved in a 
higher bleeding potential of cavernous angioma.
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Introduction
The association of cavernous malformation 
(CM) and developmental venous anomaly 
(DVA) is well known. In patients with 
hemorrhagic DVAs a CM is generally 
considered as the source of bleeding.The rate 
of bleeding of CMs associated with DVAs is 
higher than that of CMs alone, but the way 
in which variations in venous malformation 
hemodynamics might increase the chance of 
hemorrhage is unclear. Stenosis of the main 
venous collector and secondary hypertension 
is often considered as an important factor 
in the formation and bleeding of cavernous 
malformations. However, the finding of a 
venous stricture is quite rare. We report a 
case of “micro‑fistulous cavernoma‑venous 
angioma complex,” which may represent, 
in some patients, the origin, growth, and 
bleeding of cavernomas associated with 
DVAs. The arterialization may produce 
overflow and hypertension in the venous 
anomaly and trigger microhemorrhages and 
angiogenesis cascade leading to the origin 
of a CM. Only one case of the cavernous 
malformation‑DVA complex with fistulous 
arterial connection within the main venous 
collector has been reported to date in 
the literature by Nakase et al.[1] Our case 
represents the first supratentorial one.

Case Report
A 24‑year‑old woman was admitted 
to our hospital for seizure. Computed 
tomography (CT) scan demonstrated 
a hemorrhagic lesion in the right 
frontoparietal region. On neurological 
examination, a slight left hemiparesis was 
present. Magnetic resonance imaging (MRI) 
showed a mass with heterogeneous signal 
intensity and hypointense peripheral 
rim in the right frontoparietal region, 
associated with perifocal edema [Figure 1]. 
After contrast medium administration, 
a DVA adjacent to the lesion was also 
demonstrated [Figure 1a‑c]. Interestingly, 
an MRI without gadolinium performed 
5 years before for recurrent headaches was 
considered normal. Further neurological 
deterioration occurred 3 days later and 
a CT scan confirmed some enlargement 
of the hemorrhagic mass. The patient 
was immediately operated on. A fresh 
hemorrhage was aspirated, and a 
mulberry‑like lesion consistent with 
a CM was excised [Figure 1d and e]. 
The exploration of the venous anomaly 
revealed a micro arteriovenous fistula 
in the main venous collector without 
evident reddish discoloration. The 
arterial radicles were coagulated leaving 
the vein intact [Figure 1d and e]. The 
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pathological diagnosis was cavernous malformation. 
The postoperative course was uneventful and the left 
hemiparesis almost completely recovered. The absence of 
pre‑ and post‑operative cerebral arteriography represents an 
important limit of our study. However, we thought the clear 
intraoperative finding could overcome this lack.

Discussion
Changes in the hemodynamics of venous angiomas are 
generally due to hypertension secondary to stenosis of the 
main collector; alternatively, overflow and hypertension due 
to arterialization of the venous anomaly have been recently 
observed in some hemorrhagic DVAs.[2‑6] The peculiarity 
of DVAs with the higher flow has been addressed by 
some authors[1,3,4] who suggested that high‑flow DVAs 
represent mixed vascular malformations with arteriovenous 
shunting.[7] The common angiographic finding of this entity 
is the presence of early‑filling prominent medullary veins, 
capillary blush, or early venous drainage instead of the 
normal flow of ordinary DVAs. Our case provides the first 
supratentorial surgical finding of the micro‑arteriovenous 
shunt in a DVA associated with a CM. It supports the 
necessity of a careful inspection of the main venous 
collector in selected cases. Although the association 
CM‑DVA is common, its interface is not well defined. 
Probably, the DVA freely communicates with the CM 
through the terminal radicles of the venous anomaly and 
extravasation of blood occurs across the endothelium of the 
sinusoidal channels corresponding to changes of venous 
pressure. The pathophysiological mechanism underlying 
the rupture of CMs is obscure.[2] Recently, Lekovic 
et al.[5] have described a case of intraoperative bleeding 

of a cavernous angioma after coagulation of a remote 
drainage vein and suggested that alterations in venous 
hemodynamics may precipitate the rupture of cavernomas. 
Our case supports the putative role of the venous system 
in the genesis and rupture of CMs[8] and introduces the 
concept of hypertensive “CM‑DVA complex” and the 
problem of its diagnosis and treatment. It is known that 
increased venous pressure promotes increased angiogenic 
activity, which may lead to the formation of arteriovenous 
dural fistulas.[9] The de novo occurrence of the CM in our 
case may validate the role of venous hypertension and 
arterialization in the genesis of CMs associated with DVA. 
A very important issue is how this microfistula and at large, 
high‑flow DVAs can be identified non‑invasively, in view 
of selective use of cerebral angiography in these cases. 
According to Fushimi et al.,[3] a relatively higher flow 
reduces the amount of deoxyhemoglobin inside the DVA. 
in these cases, MR susceptibility‑weighted imaging shows 
isointensity of the DVA compared with the surrounding 
brain, instead of the usual low‑signal intensity of normal 
flow malformations. Perifocal edema may be an important 
indicator of venous engorgement in a high‑flow venous 
malformation with aggressive hemorrhagic propensity. 
Some authors have emphasized the necessity of excision of 
venous malformations associated with cavernomas[10] owing 
to possible recurrence related to the hemodynamic effects 
of the venous anomaly. Although most neurosurgeons 
would warn against such a policy, the DVA exerts an 
active role in the pathophysiology of CMs and surgical 
exploration may be warranted. In selected cases of 
aggressive CMs (repeated hemorrhagic presentation, 
de novo occurrence, perifocal edema),[11] it seems necessary 

Figure 1: Magnetic resonance imaging. (a) Axial DP sequence. (b and c) Axial SE T1-weighted after contrast administration. (d) Operative photograph 
showing the cavernous angioma (asterisk) fine arterial radicles (continuous arrow) entering the main venous collector of  the developmental venous 
anomalies (dotted arrow). (e) The artistic drawing representing the cavernous angioma (asterisk) and the arterialization (continuous arrow) of the main 
venous channel of the developmental venous anomalies (dotted arrow)
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to closely inspect the venous malformation in search of 
occult A/V shunts, and it is enough to coagulate the arterial 
supply leaving the DVA intact.
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