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Summary: 

Background: 
Variations in the arterial supply in the human brain are not uncommon. Of particular 

interest is that of the hippocampus. Knowledge of the vascular anatomy is a key to the 
surgical treatment of pathologies in this region. 

Objectives: 
The aim of the work is a detailed description of the variations and contribution of the 

anterior choroidal artery and the branches of the posterior cerebral artery to the supply of 
the hippocampus and comparing the results with previous studies. 

Materials and Methods: 
Formalin-fixed brains from 15 adult cadavers (30 hemispheres) were examined using a 

magnifying lens. The hippocampus is identified, and the arteries that are in the vicinity to 
hippocampus were carefully dissected and studied. 

Results: 
The anterior choroidal artery (AchA), and the lateral posterior choroidal arteries 

(LPChAs) were present in 100% of the specimens examined. AChA anastomosed with the 
anterior branches of LPChA in 31% of specimens. The hippocampal artery, a brunch of the 
posterior cerebral artery, was present in 82.8% of specimen. The anterior and middle 
temporal arteries were present in 80% of hemispheres. 

Conclusions: 
ACA has the most constant origin, course and distribution. It supplied the rstra1 and 

middle portions of the hippocampus and in the absence of the hippocampal arterial branches 
of the posterior cerebral artery (PCA), AchA supplied the major portion of the 
hippocampus. 

The branches, mainly from P-2A and P-2P segments, of the PCA supplied the middle and 
posterior portions of the hippocampus. Variations in their origin from different segments 
were noted. The major branches were: the LPChAs, the hippocampal arteu, the anterior and 
middle temporal arteries. The common temporal arterydid not contribute to the arterial 
supply of the hippocampus. 

Key Words: Anatomical study, hippocampus-blood-supply. 
 
 

Introduction: 
The mesiobasal limbic system is of 

particular significance in the surgical treatment 
of temporomedial tumours and epilepsy (1). 
This system consists of the uncus, amygdaloid 
body, the cornu ammonis, dentate gyrus, 
subiculum, fasciolar gyrus and the 
parahippocampal gyrus. Knowledge of the 
vascular anatomy is a key to the surgical 
treatment of pathologies in this region. 

The term "hippocampus" is often restricted 
to the macroscopic swelling in the floor of the 
inferior horn of the lateral ventricle: it consists 
of complexly folded layer of dentate gyrus and  

 
the cornu ammonis, the latter being continuous 
through the subicular region with the 
parahippocampal cortex (2). 

In this study the contributions of the 
vessels supplying the region are presented and 
compared with variation found in other 
studies. 

Material and Methods 
Formalin-fixed brains from 15 adult 

cadavers (30 hemispheres) were examined 
under x6 to x16 magnification using a 
magnifying lens. 
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The hippocampus is identified as it lies in 
the infero-medial margin of the temporal lobe. 
It is enrolled in the floor of the inferior horn of 
the lateral ventricle. The veins in the area were 
removed, and the contributions of the anterior 
choroidal (AChA) and the posterior cerebral 
arteries (PCA) that supply the hippocampus 
were studied. 

 
Results 
Both the anterior choroidal (AchA) and 

the branches of the posterior cerebral arteries 
(PCA) contribute to the supply of the 
hippocampus. 

The anterior choroidal artery (AchA) was 
present in all the specimens examined (l00%), 
originating from the supraclenoid segment of 
the internal carotid artery (ICA). It ran 
medially beneath the optic tract, and lateral to 
the crus cerebri, and into the choroids fissure. 
It gave origin to 1-2 hippocampal branches 
that supplied the uncus, the hippocampus 
gyrus (comu ammonis) and the dentate gyms 
(Fig. l,2, 3). 

Posterior cerebral artery (PCA): 
Several different classifications have been 

used for the PCA (3,4). We followed the 
classification of the PCA by Zeal and Rhoton 
(5) which divided this artery into three 
segments from P- 1 to P-3. 

The P-2 segment, which began at the 
posterior communicating artery and terminated 
at the posterior aspect of the midbrain, was 
further subdivided into an anterior and 
posterior half, and designated as P-2A and P-
2P segments respectively. 

The branches of the PCA include: the 
circumflex artery, the thalamogeniculate 
artery, the medial posterior choroidal artery 
(MPChA), the lateral posterior choroidal artery 
(LPChA), and cortical branches (Fig. 5, 6). In 
our study, however, we mainly examined 
vessels originating from P-2 & P-3 segments, 
that is, mainly those giving branches to the 
hippocampus. 

The cortical branches of the PCA are 
divided into four segments: (a) inferior 
temporal artery, (b) parieto-occipital artery, (c) 
calcarine artery, and (d) splenial artery.  

The inferior temporal arteries include: (a) 
hippocampal artery, (b) anterior, (c) middle, 
(d) posterior and (e)common temporal arteries 
(5) (Fig. 43). 

In our study the PCA supplied the 
hippocampus by cortical branches that include 
the hippocampal artery, the anterior and 
middle temporal arteries, and the lateral 
posterior choroidal arteries (LPChAs). 

The hippocampal artery, which supplies 
the uncus, the cornu ammonis, and the dentate 
gyrus, was present in 82.8% of specimens 
examined. This artery arose from the P-1 
segment in 2.8%. in 48.6% from P-2A, in 20% 
from P-2P, in8.6% from P-3 (from the 
calcarine artery) and in 2.8% from the 
common temporal artery (Table 1, Fig. 4.5). 

Anterior temporal artery was present in 
80% of hemispheres. It arose from P-2A in 
40% of specimens, P-2P in 37.2, and P-3 in 
2.8% (Fig. 4,5,6). It supplies the hippocampus 
and the inferior surface of the temporal lobe. 

Middle temporal artery was present in 
80Y0 of hemispheres. It arose from P-2A in 
25.7%, from P-2P in 45.7%, and from P-3 in 
8.6% (Fig. 4.5). 

The posterior temporal artery (Fig.5) 
supplied the inferior temporal and occipital 
surface, including the occipital pole and 
lingual gyrus. It did not supply the 
hippocampus. It was present in 77.1 % of 
hemispheres. It originated from P-2A segment 
in 2.8% of specimens, from P-2P in 17%, from 
P-3 in 54%, and from the calcarine artery in 
2.8%. The common temporal artery was 
present in only 16% of the specimens. It arose 
from P-2P segment in 14.3%, and from P-3 in 
5.7%. It supplied the inferior surface of the 
temporo-occipital lobes with no obvious 
contribution to the arterial supply of the 
hippocampus. 

Lateral posterior choroidal arteries 
(LPChAs) 

The PCA gave origin to 2-4 Lateral 
posterior choroidal arteries (LPChAs) in one 
hemisphere (average 3) (Fig. 2, 4), with no 
difference in number being observed between 
right and left LPChAs. 

There were two LPCMs in 43%, three in 
40%, four in 17%. When more than one 
LPChA were present, they were divided into 
two branches, that is, anterior and posterior 
(Fig. 3) (4). The posterior branches arose from 
P-2P, P-3, or their cortical branches, and 
coursed posteriorly around the pulvinar, 
supplying the choroids plexus of the trigone of 
the lateral ventricle. 
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LPChAs arose from the P-2P segment in 
44.8%, from the P-2A in 19.5%, from the P-3 
in 9.2%, and from the cortical branches of 
PCA in 26.5%. The anterior branches of 
LPChAs arose from P-2A or its cortical 
branches coursed laterally to enter the choroid 
fissure, and supplied the choroid plexus of the 
temporal lobe. 

In our study, the anterior branches of 
LPChA anastomosed with AChA in 31% of 
the specimens (Fig. 2). There were no obvious 

relationship between the size of the anterior 
choroidal and the LPChAs arteries except in 
6% of the LPChAs which were definitely 
smaller than the AchA (Fig. 1). Along its 
course, the LPChA supplied the crus, 
commissure, body and part of the anterior 
columns of the fomix, the dorsomedial 
thalarnic nucleus, pulvinar, and the lateral 
geniculate body (6). The contributions of the 
arteries that supply the hippocampus are 
summarized in Table 1. 

 
 

Table 1: Arterial Supply of the Hippocampus in 30 Hemispheres 
 

Arteries Branches Present 
(% of hemispheres)

Site of origin (% of hemispheres) No. branches 
pesent per 
hemisphere

AchA 100.0 Supraclenoid segment of ICA 1-2 
Branches 
from PCA 

 P-
1 

P-
2A 

P-
2P 

P-3 Cortical 
Branches 

 

*HiA 82.2 2.8 48.6 20.0 8.6 2.8 1 
*ATA 80.0 0.0 40.0 37.2 2.8  1 
*MTA 80.0 0.0 25.7 45.7 8.6  1 
*PTA 77.1 0.0 2.8 17.2 54.3 2.8 1 
*CTA 16.0 0.0 0.0 14.3 5.7 0.0 1 
LPChA 100.0  19.5 44.8 9.2 26.5 2-4 

 
AchA, anterior choroidal artery; HiA, hippocampal artery, ATA,anterior temporal artery; 

MTA, middle temporal artery; PTA, posterior temporal artery; CTA, common temporal artery. 
Neither PTA nor CTA contributed to the supply of hippocampus; LPCHA, lateral posterior choroidal 
artery, PCA, posterior cerebral arteiy. 

* denotes cortical branches of posterior cerebral artery 
 

 
Discussion 

It is apparent from this study that 1-2 
hippocampal branches of the AchA (anterior 
choroidal artery) supplies mainly the proximal 
(rostral) and middle portions of the 
hippocampus, whereas branches from P-2A 
and P-2P segments of PCA supply mainly the 
middle and distal (caudal) regions of the 
hippocampus. The results confirm previous 
observations (7, 8), but differed somewhat in 
the variations made by the branches of PCA. 

There were variations in the contribution 
of these two sets of branches to the arterial 
vascularization of the hippocampus. In our 
study, the distribution of the AChA varied 
with that of the hippocampal cortical branches 
of PCA: in the absence the latter, the AChA 
supplied the major part of the hippocampus 

(Fig. 6). This is in accordance with the 
previous study by Erdem et al (9). The 
hippocampal branches of PCA were present in 
82.2% of specimens examined, as compared to 
64% reported by Zeal and Rhoton (5). 

The anterior branches from LPChA 
usually arose from P-2A or its cortical 
branches. In our study, the anterior branches of 
the LPChA anastomosed with the AchA (Fig. 
2) in 3 1% of specimens. 

According to Carpenter, et al., 
anastomoses were found between AchA and 
LPChA in 93%. A numerous inter-territorial 
anastomosis between these vessels was found 
inside the temporomesial region that a 
selective presurgical Wada test is needed to 
evaluate its functions (10, 11). 
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Although it has been reported that the size 
of the LPChA was usually inversely 
proportional to the size of AchA (3,6, 12), in 
our study there was no obvious relationship 
between the size of these two arteries. 

According to Marinkovic el al.(l3) there 
are two to seven hippocampal arteries, 
arranged in three sets: (a) the anterior 
hippocampal arteries originated from AchA, 
from the ATA, and from the main trunk of 
PCA; (b) the middle hippocampal arteries, 
originated from the common temporal artery 
and the main trunk of PCA; (c) the posterior 
hippocampal arteries arose from the main 
trunk of PCA and the splenial artery. In our 
study the common temporal and the posterior 
temporal arteries did not contribute to the 
arterial supply of the hippocampus. 

 
References 

1. Ziyal IM & Ozgen T: Transtentorial 
approach to the posterior temporomedial 
structures. J Neurosurg. 200 1; 95(3):541. 

2. William PL & Werwick R (eds): 
Hippocampal formation in: Gray's Anatomy 
37'h Ed. Churchil Livingstone, Edinburgh. 
1989, pp 1036- 1039. 

3. Krayenbuhl HA, Yasargil MG: Cerebral 
Angiography, ed 2. Philadelphia: JB 
Lippincot. 1968, pp 20- 123. 

4. Margolis MT, Newton TH, Hoyt WF: 
The posterior cerebral artery. 11. Gross and 
roentgenographic anatomy, in Newton TH, 
Potts DG (eds) P Radiology of the Skull and 
Brain. St Louis: Mosby, 1974, Vol 11, pp 155 1 
– 1576. 

5. Zeal AA, Rhoton AL Jr.: Microsurgical 
anatomy of the posterior cerebral artery. J 
Neurosurg 1 978;48: 534-599. 

6. Margolis MT, Hoffman HB, Newton 
TH: Choroidal arteries in the diagnosis of 
thalamic tumors. J Neurosurg 1972; 36:287-
298. 

7. Huther G, Dorfl J, Van-der-Loos H, 
Jeonrnond D: Microanatomic and vascular 
aspects of the temporomesial region. 
Neurosurgery l998; 43(5): 1118-36. 

8. Huang YP, Okudera T: Arterial supply 
of the hippocampal formation.Neuroimaging-
Clin-N-Am l997;7(l): 3 1-50. 

9. Erdem A, Yasargil G, Roth P: 
Microsurgical anatomy of the hippocampal 
arteries. J Neurosurg 1993; 79: 256-265. 

10. Ludemann W, Schneekloth C, Sami M, 
et al: Arterial supply of the temporomedial 
region of the brain; significance of 

preoperative vascular occlusion testing. Surg-
Radiol-Anat. 200 1; 23(1): 39-43. 

11. Wieser HG, Muller S, Schiess R. Khan 
N, et al.: The anterior and posterior selective 
temporal lobe amobarbital tests: 
angiographic, clinical, 
electroencephalographic IPET, SPECT 
findings. A memory performance. Brain-Cogn. 
1997;33(1):7 1 -97. 

12. Galloway JR. Greitz T: The medial and 
lateral choroidal arteries. An anatomic and 
roentgenographic study. Acta Radio1 1960; 53 
353 -366. 

13. Marinkovic SV, Milisovljevic MM, 
Vuckovic VD: Microsurgical anatomy of the 
uncus and the parahippocampal gyrus. 
Neurosurgery 1991; 29(6): 805- 14. 
 
 

 507

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com


	1a.doc
	2a.doc
	3a.doc
	4    a.doc
	5 a.doc
	6a.doc
	7   a.doc
	8   a.doc
	part 2.pdf
	9   a.doc
	HLA Antigen Association 
	Conclusions: 
	The HLA-class I (A9 and B8) and class II (-DR3, DR4, DQ2 and DQ3) antigens were significantly increased in T1DM patients and they played an important role in the etiology of the disease, while DR2 and DQ1 antigens were significantly decreased in the patients. GADA were present in 50% of diabetic children. Older children were tested positive for GADA more than younger ones, especially females and high proportion of GADA was found in the T1DM patients carrying HLA-DR3/DR4 heterozygous. 


	10  a.doc
	11    a.doc
	12   a.doc
	13    a.doc
	TC mg/dl
	Duration
	Group
	Baseline
	Control 
	n=15
	n=15
	21. Kim SJ, Bok SH, Lee S, Lee MK, Park YB, Kim HJ, et al. Ipidlowering efficacy of 3, 4-di (OH)-phenylpropionic l-leucine in highcholesterol fed rats. J Biochem Mol Toxicol 2005; 19(1): 25–31. 


	14    a.doc
	15    a.doc
	16    a.doc

	part 3.pdf
	17    a.doc
	18    a.doc
	19    a.doc
	20    a.doc
	21    a.doc
	22    a.doc
	23.doc

	b.pdf
	Acknowledgments 
	References 
	 List all authors when six or less; when seven or more, list only first three and add et al. 
	Tables 

	Illustrations 
	Units of measurement          
	Submission of manuscripts    
	    Mail the required number of manuscript copies in a heavy-paper envelope, enclosing the manuscript copies and figures in cardboard. 
	  Manuscripts should be accompanied by a covering letter from the author who will be responsible for correspondence regarding the manuscript. The covering letter should contain a statement that the manuscript has been seen and approved by all authors.      






