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Introduction

The basal vein of Rosenthal, or simply the basal vein, is a 
paired deep cerebral vessel that originates in the premesen-
cephalic cistern, courses through the ambient cistern lateral 
to the midbrain, and terminates in the quadrigeminal cistern 
(Fig. 1) [1]. In the quadrigeminal cistern, the basal vein unites 
with the deep cerebral veins to form the great vein of Galen, 
which then drains to the straight sinus and, subsequently, the 
confluence of sinuses [1]. The basal veins receive tributaries 
arising from the midbrain, hippocampal gyrus, interpedun-
cular fossa, and the inferior horn of the lateral ventricle [1]. In 
this report, we discuss an anatomical variation of the left basal 
vein in which it drains directly into the confluence of sinuses.

Case Report

An adult female presented with headaches and was 
evaluated for intracranial pathology. The initial computed 
tomography screening was suspicious for a subarachnoid 
hemorrhage. Therefore, computed tomography angiography 
was obtained, which revealed a left basal vein that traveled 
posteriorly and emptied into the confluence of sinuses (Fig. 
2). Aneurysm screening was negative. Intracranial patholo-
gies could not be found nor were other anatomical variations 
noted in this patient.

Discussion

Variations of the basal vein of Rosenthal are thought to 
have developmental significance and thus several potential 
embryonic outcomes that may explain the anatomical varia-
tion observed in this case. Padget [2] investigated the em-
bryological origins of the basal veins and determined that 
segments arise from anastomoses between differentiated parts 
of the telencephalic, diencephalic, and mesencephalic veins 
[3]. As the embryonic stage progresses, these structures fur-
ther develop into the deep telencephalic, ventral diencephalic, 
dorsal diencephalic, and mesencephalic veins [3]. Addition-
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ally, the posterior aspect of the basal vein drains into a junc-
tion formed by the dorsal diencephalic and internal cerebral 
veins or the great vein of Galen. Anterior and middle cerebral 
veins arise from the telencephalic segment while the ventral 
diencephalic vein drains from the primitive tentorial sinus. 
Such changes throughout the embryonic stage form tributar-
ies that can either regress later in adulthood or contribute to 
basal vein variants such as seen in our case [3].

Posterior drainage of the basal veins directly into the con-
fluence of sinuses is a unique occurrence as its development 
would occur during the embryonic period [4]. Most likely, 
this variation resulted from the early basal vein draining into 
a persistent embryonic tentorial sinus. This sinus directs out-
flow into the confluence of sinuses, straight sinus, or trans-
verse sinus [4]. 

The relationship between basal vein variants and compli-
cations such as perimesencephalic nonaneurysmal subarach-
noid hemorrhage (PN-SAH) are important to note as they 
may carry clinical significance. While the etiology of PN-
SAH has yet to be determined, the majority of complications 
are associated with anatomical variations of the basal vein [5]. 
Therefore, development of the basal vein of Rosenthal and 
subsequent variations are clinically, embryologically, and ana-
tomically important. Understanding potential variations may 
help clinicians better navigate the deep cerebral system and 
account for pathologies that might arise from such embryo-
logical derailments [6, 7].

Conclusion
To our knowledge, this is the first case reported of the basal 

vein draining into the confluence of sinuses. Knowledge of 
such an anatomical variant would be important to morpholo-
gists and clinicians dealing with imaging or surgery of the 
cranium.

Acknowledgements

The authors wish to thank all those who donate their bod-
ies and tissues for the advancement of education and research.

References

1. Tubbs RS, Loukas M, Louis RG Jr, Shoja MM, Askew CS, Phan-
tana-Angkool A, Salter EG, Oakes WJ. Surgical anatomy and 
landmarks for the basal vein of rosenthal. J Neurosurg 2007;106: 
900-2.

2. Padget DH. The development of the cranial venous system in 
man: from the viewpoint of comparative anatomy. Baltimore, 
MD: Carnegie Institution of Washington; 1957.

3. Suzuki Y, Ikeda H, Shimadu M, Ikeda Y, Matsumoto K. Varia-
tions of the basal vein: identification using three-dimensional 
CT angiography. AJNR Am J Neuroradiol 2001;22:670-6.

4. Chung JI, Weon YC. Anatomic variations of the deep cerebral 
veins, tributaries of basal vein of rosenthal: embryologic aspects 
of the regressed embryonic tentorial sinus. Interv Neuroradiol 
2005;11:123-30.

5. Watanabe A, Hirano K, Kamada M, Imamura K, Ishii N, Seki-

Inferior frontal vein

Deep sylvian vein

Hippocampal vein

Posterior thalamic vein

Straight sinus

Anterior cerebral vein

Olfactory vein

Uncal vein

Basal vein

Inferior choroidal vein

Lateral mesencephalic

vein

Vein of Galen

Inferior sagittal sinus

Tentorium cerebelli

Superior sagittal sinus

Fig. 1. Schematic drawing of the normal course of the basal veins of 
Rosenthal.

Fig. 2. Computed tomography angiography of the patient presented 
herein noting the left basal vein of Rosenthal (arrows) draining post
eriorly into the confluence of sinuses. 
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