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Abstract

Pattern of terminal branching of the basilar artery may influence 
predisposition to atherosclerosis and aneurysms. Knowledge of unusual 
patterns is also important in interpretation of extent of stroke and during 
neuroradiological and neurosurgical procedures at basilar artery termination. 
Two hundred brains of black Africans were studied for pattern of variant 
termination. We observed two cases of unusual termination: two hexafurcations. 
All these cases were associated with variant origin of superior cerebellar and 
thalamoperforator arteries. This suggests that variant termination of basilar 
artery may include hexafurcation consequent to unusual origin of superior 
cerebellar and thalamoperforator arteries. Neurosurgeons, neurophysicians, 
neuroradiologists should be aware of such strange terminal branching pattern 
if they are to avoid inadvertent vascular injury. We recommend preoperative 
evaluation of the region before surgery.
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Results
Unusual terminal branching of basilar artery, hexafurcation, 

whereby the basilar artery gave rise to six unequivocal branches 
was noted in two cases. In one, there were two superior cerebellar 
arteries arising from the same point as PCA bilaterally (Figure 1A). 
In the second one, the unusual rostral superior cerebellar artery was 
duplicated unilaterally, and one enlarged thalamoperforator arose 
from basilar bifurcation (Figure 1B). 

Discussion
Hexafurcation of basilar artery is hitherto unreported. 

Such branching patterns are potential sites for development of 
atheromatous lesions because of complex flow patterns such as 
recirculation and secondary flow causing abnormal haemodynamic 

Introduction
The Basilar Artery (BA), usually terminates by dividing into 

two posterior cerebral arteries [1,2]. Variant terminations described 
include double posterior cerebral arteries and common trunks 
for Posterior Cerebral Arteries (PCA) and Superior Cerebellar 
Arteries (SCA) trifurcation, quadrifurcation and pentafurcation [3-
5]. Such variant branching patterns of arteries predisposes them to 
atherosclerosis and aneurysms [6,7], and may complicate surgery 
at basilar bifurcation angle and clivus [8]. The abnormalities may 
also alter the relationships with and compress occulomotor nerve 
[9]. There are, however, few reports on variant termination of the 
basilar artery. We recently reported up to 5 branches. In all cases 
of trifurcation, qudrifurcation and pentafurcation, the variation 
was due to duplication and rostral shift of superior cerebellar artery 
[4]. Potentially, more than five branches is possible but hitherto 
unreported in spite its importance. This study, therefore investigated 
the pattern of termination of the basilar artery in a black Kenyan 
population, for cases where there were more than five terminal 
branches.

Materials and Methods
Two hundred brains were examined. The arachnoids matter was 

gently peeled off to expose the basilar artery in its entire length. Pia 
matter, veins and small perforating arteries were sacrificed to clarify 
the pattern of termination. The termination was examined further 
for unusual terminal branching pattern. The arteries given off just 
before terminal bifurcation, which coursed laterally to ramify over 
the superior surface of cerebellar hemispheres, were identified as 
Superior Cerebellar Artery (SCA). The terminal branches which were 
joined to internal carotid by posterior communicating were identified 
as Posterior Cerebral Artery (PCA). Images of these patterns were 
taken with a high resolution digital camera. 
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Figure 1A-B: Variant termination of basilar artery in a black Kenyan 
population.
BA: Basilar Artery; PCA: Posterior Cerebral Artery; TPA: Thalamoperforator 
Arteries
A) Note bilateral duplication of superior cerebellar artery (asterisk) and 
narrow bifurcation. B) Note unilateral duplication of superior cerebellar artery 
(asterisk) and thalamoperforator artery (arrow) arising from basilar artery 
bifurcation. A second thalamoperforator artery (arrow) arises from PCA.
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events referred to as “disturbed flow” [7,10]. In our recent account 
of variant termination of basilar artery, the most common cause of 
variations was additional SCA [4]. We discussed the importance 
of this pattern. In the current report, duplication SCA is still an 
important factor. The game changer, however, are the thalamo 
perforator arteries. These usually arise from the initial segment of 
posterior cerebral and posterior communicating arteries [11,12]. 
In the current study, they arose from the basilar bifurcation. This is 
concordant with isolated reports that 1 - 5 rostral perforators may 
arise from basilar termination [12,13]. 

These variations may be attributed to the pattern of embroyological 
development of basilar artery. This artery initially appears as a plexus 
of paired anterior longitudinal neural arteries which anatomize into a 
single basilar artery. These variation may result from defective fusion 
and remodeling of these arteries [14,15]. 

Literature is silent on the significance of these variations. 
Nonetheless, variant branching like trifurcations of other arteries in 
the brain, say of middle cerebral arteries are favorable lodging sites 
for cerebral emboli with consequent ischemia of the affected region 
[16]. Accordingly, the unusual pattern observed in the present study 
implies that in case of basilar artery thrombosis, embolic occlusion of 
the branches is most likely to occur. Knowledge of these variations 
is important to enable neuroradiologists and neurosurgeons, 
surgeons safely diagnose as well as plan and execute interventions for 
disorders at basilar bifurcation. For example, execute vascular by – 
pass and shunting for treatment of stenosis, aneurysms and A - V 
malformations [17].

Conclusion
Variant termination of the basilar artery may include 

hexafurcation consequent to unusual origin of superior cerebellar 
and thalamoperforator arteries. Physicians, surgeons and radiologists 
should be aware of the unusual terminal branching patterns when 
managing posterior circulatory stroke or other posterior cranial fossa 
pathologies. We recommend preoperative evaluation of the region 
before surgery.

Acknowledgement
We are grateful to Acleus Murunga and Charles Nzioka for 

technical assistance and to Antonina Odock – Opiko for typing the 
manuscript.

References
1. Yasargil MG. Clinical Considerations, Surgery of the Intracranial Aneurysms 

and Results. Newyork: Thieme. 1984; 403.

2. Rhoton AL Jr. The cerebellar arteries. Neurosurgery. 2000; 47: S29-68.

3. Padmavathi G,  Rajeshwari T, Niranjana Murthy KV. Study of the Variations 
in the Origin & Termination of Basilar Artery. Anat Karnataka - Int J. 2011; 
5: 54-59.

4. Olabu B. Variant termination of basilar artery in a black Kenyan population. 
2012.

5. Bala M, Kaushal S, Passi DK. Trifurcation of basilar artery. Int J Anat Var 
IJAV. 2013; 6: 199-200.

6. Ingebrigtsen T, Morgan MK, Faulder K, Ingebrigtsen L, Sparr T, Schirmer 
H. Bifurcation geometry and the presence of cerebral artery aneurysms. J 
Neurosurg. 2004; 101: 108-113.

7. Gessaghi VC, Raschi MA, Larreteguy AE, Perazzo y CA. Influence of arterial 
geometry on a model for growth rate of atheromas. J Phys Conf Ser. 2007; 
90: 012046.

8. Dagcinar A, Kaya AH, Aydin ME, Kopuz C, Senel A, Demir MT, et al. The 
Superior Cerebellar Artery: Anatomic Study with Review. Neurosurg Q. 2007; 
17: 235-240.

9. Uchino A, Sawada A, Takase Y, Kudo S. Variations of the superior cerebellar 
artery: MR angiographic demonstration. Radiat Med. 2003; 21: 235-238.

10. Buchanan JR, Kleinstreuer C, Hyun S, Truskey GA. Hemodynamics 
simulation and identification of susceptible sites of atherosclerotic lesion 
formation in a model abdominal aorta. J Biomech. 2003; 36: 1185-1196.

11. Saeki N, Rhoton AL Jr. Microsurgical anatomy of the upper basilar artery and 
the posterior circle of Willis. J Neurosurg. 1977; 46: 563-578.

12. Pai BS, Varma RG, Kulkarni RN, Nirmala S, Manjunath LC, Rakshith S. 
Microsurgical anatomy of the posterior circulation. Neurol India. 2007; 55: 
31-41.

13. Sakata S. Microsurgical Anatomy of the Basilar Artery: Surgical Approaches 
to the Basilar Trunk and Vertebrobasilar Junction Aneurysms. Korean J 
Cerebrovasc Dis. 2001; 3: 5-10.

14. PADGET DH. The Development of the Cranial Arteries in the Human 
Embryo... With Five Plates, Etc. 1948.

15. Brassier G, Morandi X, Fournier D, Velut S, Mercier P. Origin of the 
perforating arteries of the interpeduncular fossa in relation to the termination 
of the basilar artery. Interv Neuroradiol J Peritherapeutic Neuroradiol Surg 
Proced Relat Neurosci. 1998; 4: 109-120.

16. Futrell N. Pathophysiology of acute ischemic stroke: new concepts in cerebral 
embolism. Cerebrovasc Dis. 1998; 8: 2-5.

17. Mamatha H, D’Souza AS, Pallavi, Suhani S. Human cadaveric study of the 
morphology of the basilar artery. Singapore Med J. 2012; 53: 760-763.

Citation: Ogeng’o JA, Mwachaka PM, Olabu BO, Ogeng’o NM and Gimongo J. Hexafurcation of Basilar Artery in 
a Black Kenyan Population. Austin J Anat. 2016; 3(1): 1046.

Austin J Anat - Volume 3 Issue 1 - 2016
ISSN : 2381-8921 | www.austinpublishinggroup.com 
Mwachaka et al. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/10983304
http://www.scopemed.org/?jid=44&sec=mostd
http://www.scopemed.org/?jid=44&sec=mostd
http://www.scopemed.org/?jid=44&sec=mostd
http://erepository.uonbi.ac.ke/handle/11295/48365
http://erepository.uonbi.ac.ke/handle/11295/48365
https://profiles.uonbi.ac.ke/pmwachaka/publications/trifurcation-basilar-artery
https://profiles.uonbi.ac.ke/pmwachaka/publications/trifurcation-basilar-artery
http://www.ncbi.nlm.nih.gov/pubmed/15255260
http://www.ncbi.nlm.nih.gov/pubmed/15255260
http://www.ncbi.nlm.nih.gov/pubmed/15255260
https://profiles.uonbi.ac.ke/pmwachaka/publications/influence-arterial-geometry-model-growth-rate-atheromas
https://profiles.uonbi.ac.ke/pmwachaka/publications/influence-arterial-geometry-model-growth-rate-atheromas
https://profiles.uonbi.ac.ke/pmwachaka/publications/influence-arterial-geometry-model-growth-rate-atheromas
https://www.researchgate.net/publication/232145289_The_Superior_Cerebellar_Artery_Anatomic_Study_With_Review
https://www.researchgate.net/publication/232145289_The_Superior_Cerebellar_Artery_Anatomic_Study_With_Review
https://www.researchgate.net/publication/232145289_The_Superior_Cerebellar_Artery_Anatomic_Study_With_Review
http://www.ncbi.nlm.nih.gov/pubmed/14743895
http://www.ncbi.nlm.nih.gov/pubmed/14743895
http://www.ncbi.nlm.nih.gov/pubmed/12831745
http://www.ncbi.nlm.nih.gov/pubmed/12831745
http://www.ncbi.nlm.nih.gov/pubmed/12831745
http://www.ncbi.nlm.nih.gov/pubmed/845644
http://www.ncbi.nlm.nih.gov/pubmed/845644
http://www.ncbi.nlm.nih.gov/pubmed/17272897
http://www.ncbi.nlm.nih.gov/pubmed/17272897
http://www.ncbi.nlm.nih.gov/pubmed/17272897
http://www.komci.org/GSResult.php?RID=1098KJCD%2F2001.3.1.5&DT=1
http://www.komci.org/GSResult.php?RID=1098KJCD%2F2001.3.1.5&DT=1
http://www.komci.org/GSResult.php?RID=1098KJCD%2F2001.3.1.5&DT=1
http://www.worldcat.org/title/development-of-the-cranial-arteries-in-the-human-embryo/oclc/1836388
http://www.worldcat.org/title/development-of-the-cranial-arteries-in-the-human-embryo/oclc/1836388
http://www.ncbi.nlm.nih.gov/pubmed/20673399
http://www.ncbi.nlm.nih.gov/pubmed/20673399
http://www.ncbi.nlm.nih.gov/pubmed/20673399
http://www.ncbi.nlm.nih.gov/pubmed/20673399
http://www.ncbi.nlm.nih.gov/pubmed/9547024
http://www.ncbi.nlm.nih.gov/pubmed/9547024
http://www.ncbi.nlm.nih.gov/pubmed/23192505
http://www.ncbi.nlm.nih.gov/pubmed/23192505

	Title
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusion
	Acknowledgement
	References
	Figure 1

