ISSN 0973-2063 (online) 0973-8894 (print)
Bioinformation 22(7): 3980-3982 (2026) ©Biomedical Informatics (2026)

OPEN ACCESS GOLD

4709 SS320V N3dO
OPEN ACCESS GOLD

OPEN ACCESS GOLD

- www.bioinformation.net

Review

“INFORMATICS Volume 22(7)

Received July 1, 2026; Revised July 31, 2026; Accepted July 31, 2026, Published July 31, 2026

DOI: 10.6026/973206300223980
SJIF 2026 (Scientific Journal Impact Factor for 2026) = 8.478
2022 Impact Factor (2023 Clarivate Inc. release) is 1.9

Declaration on Publication Ethics:

The author’s state that they adhere with COPE guidelines on publishing ethics as described elsewhere at https://publicationethics.org/. The authors
also undertake that they are not associated with any other third party (governmental or non-governmental agencies) linking with any form of
unethical issues connecting to this publication. The authors also declare that they are not withholding any information that is misleading to the
publisher in regard to this article.

Declaration on official E-mail:
The corresponding author declares that lifetime official e-mail from their institution is not available for all authors

License statement:
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
credited. This is distributed under the terms of the Creative Commons Attribution License

Comments from readers:
Articles published in BIOINFORMATION are open for relevant post publication comments and criticisms, which will be published immediately
linking to the original article without open access charges. Comments should be concise, coherent and critical in less than 1000 words.

Disclaimer:
Bioinformation provides a platform for scholarly communication of data and information to create knowledge in the Biological/Biomedical domain
after adequate peer/editorial reviews and editing entertaining revisions where required. The views and opinions expressed are those of the author(s)
and do not reflect the views or opinions of Bioinformation and (or) its publisher Biomedical Informatics. Biomedical Informatics remains neutral and
allows authors to specify their address and affiliation details including territory where required.
Edited by P Kangueane
Citation: Chauhan et al. Bioinformation 22(7): 3980-3982 (2026)

Current trends in computational mapping and
anatomical classification of the hippocampal arterial

supply
P.R. Chauhan’, S. Mehra, L. Ratanpara & N. Xalxo

Department of Anatomy, All India Institute of Medical Sciences, Rajkot, Gujarat, India; *Corresponding author

Affiliation URL:
https:/ /aiimsrajkot.edu.in

Author contact:

P.R. Chauhan - E-mail: prajjawalitresearch@gmail.com
S. Mehra - E-mail: docsims27july@gmail.com

L. Ratanpara - E-mail: draksharphc@gmail.com

3980



ISSN 0973-2063 (online) 0973-8894 (print)

Bioinformation 22(7): 3980-3982 (2026) ©Biomedical Informatics (2026)

N. Xalxo - E-mail: drxalxo15@gmail.com

Abstract:

The hippocampal microvasculature plays a central role in several neurological disorders, including vascular dementia, Alzheimer’s
disease and cerebral infarction. Advances in imaging, combined with artificial intelligence, have driven a shift from two-dimensional
analysis to three-dimensional volumetric reconstruction of the hippocampal vascular architecture. Therefore, it is of interest to
examine the current computational methods for reconstructing the complex microvascular network of the hippocampus. Current 2D
imaging techniques are unable to accurately map the complex microvasculature of the hippocampus, thus hiding important
biomarkers for vascular dementia and Alzheimer’s disease. The knowledge will be essential for management of neurovascular
pathology including the dementia. Thus, data shows the linking microvascular anatomy to automated classification for the

identification of novel therapeutic targets.
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Background:

The hippocampus, a part of the limbic lobe, is involved in
memory processing, learning, spatial navigation and emotion.
The indusium griseum, gyrus fasciolaris and longitudinal stria,
along with the hippocampus proper, form the hippocampal
formation [1, 2]. The hippocampus can be divided into the head,
body and tail rostro-caudally [1-3]. The unique vascular pattern
of the hippocampus emphasizes its high metabolic demands and
vulnerability to pathological changes [1-3]. The hippocampus
receives blood supply from the posterior cerebral artery (PCA),
which is contributed by the anterior choroidal artery (AChA) [2-
4]. Therefore, it is of interest to describe the computational
mapping and anatomical classification of the hippocampal blood

supply.
Hippocampal blood supply:

Table 1: Classification of the hippocampal arteries based on their origin

The AChA branch of the internal carotid artery supplies the
head of the hippocampus and the uncus via perforating
branches [3, 4]. It may form extrahippocampal anastomoses with
the branches of the PCA near the hippocampal head [1, 3]. The
PCA (a terminal branch of the basilar artery) is divided into
multiple segments [3-5]. The ambient (P2) and calcarine (P4)
segments give rise to the anterior inferior temporal, posterior
para-hippocampal and parietooccipital arterial branches, which
supply the hippocampal formations [1, 5]. The anterior
hippocampal arteries supply the head, whereas the middle and
posterior hippocampal arteries supply the body and tail [4, 5].
Based on origin of the hippocampal arteries the variation in the
hippocampal blood supply can be classified in five types (Table
1).

Type Origin of the artery

Type A Hippocampal arteries originate from both the AchA and PCA

Type B Most hippocampal arteries originate from the PCA, specifically from all inferior temporal arteries.

Type C  Hippocampal arteries originate exclusively from the PCA, specifically from all the inferior temporal arteries
Type D  Hippocampal arteries originate directly from the PCA or a common trunk

Type E  Hippocampal arteries originate from the AchA

Hippocampal arteries diagram

__ Anterior Choroid Artery

Posterior Hippocampal Artery

Figure 1: Hippocampal arteries and their areas of distribution
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The hippocampal arteries can be named according to the
territories (head, body and tail of the hippocampus) supplied by
the arteries (Figure 1). The artery supplying the uncus and head
of the hippocampus is known as the anterior hippocampal artery
[3-6]. The arteries supplying the body and tail of the
hippocampus are known as the posterior hippocampal arteries
[2, 6]. The intrahippocampal arteries are classified into small
ventral, small dorsal, long ventral and long dorsal branches [3-
5]. The CAl and CA2 regions, stratum lacunosum, molecular
layer of the dentate gyrus and stratum pyramidalis are supplied
by the long ventral branches [2-5]. The CA3, CA4 and granular
areas of the dentate gyrus are supplied by long dorsal branches
[2-5]. The anterior hippocampal artery, which supplies the
hippocampal head, frequently anastomoses with the uncal
branch of the AchA within the uncal sulcus [1, 4]. In many cases,
hippocampal vessels can arise exclusively from the parieto-
occipital artery, calcarine artery, or AChA alone [1, 4 and 5].
Distinct vascular patterns, such as dual blood supply, have been
correlated with a lower risk of cognitive decline in cases of
microvascular disorders [4-7].

High-resolution 3D volumetric mapping:

Traditionally, the hippocampal vasculature has been studied
using histological or two-dimensional imaging methods, which
fail to capture the complex three-dimensional structure of the
hippocampus [3-6]. Consequently, they limit the accurate
measurement of microvascular density, tortuosity and branching
complexity, which are key biomarkers of cerebrovascular health
and disease progression [6, 7]. In recent years, advances in
imaging technology and artificial intelligence have enabled the
capture of three-dimensional volumetric data at the subcellular
resolution [6-8]. Micro-optical sectioning tomography (MOST),
which is often used with tissue-clearing techniques, preserves
histological details without the need for physical sectioning [7,
8]. This mesoscopic approach enables the precise reconstruction
of complex vascular networks across whole-brain volumes and
produces high-fidelity datasets that are well suited for
automated morphological analysis [5-8].

Advances in in vivo imaging:

High-resolution 7-Tesla (7T) MRI, particularly when combined
with Time-of-Flight Magnetic. Resonance Angiography, enables
non-invasive, in vivo reconstruction of both macrovascular and
microvascular structures [7, 8]. Improvements in vessel-to-
background contrast have reduced partial-volume effects and
allowed smaller vessels to be visualized more clearly [7-9]. In
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addition, the use of ferumoxytol, an  ultrasmall
superparamagnetic iron oxide agent, further enhances the
visibility =~ of cerebral microvasculature by increasing
susceptibility contrast [8, 9]. These high-resolution techniques
make it possible to study the hippocampal microvasculature in
vivo and quantify features such as microvascular and small vein
densities [6, 8 and 9]. These measurements provide direct
insights into regional oxygen demand and utilization [9, 10]. As
a result, subtle microvascular abnormalities, including altered
vessel distance maps, can be identified and measured with
greater precision [7, 9].

Conclusion:

3D mapping with 7T MRI, MOST and AI now enables high-
resolution  volumetric  reconstruction of  hippocampal
microvasculature, replacing conventional 2D histology and
imaging. These approaches quantify microvascular density and
branching patterns, helping explain the vulnerability of the
hippocampal head and CA1 region to hypoperfusion. These
insights link neuroanatomy with clinical pathology and help
identify biomarkers and therapeutic targets for vascular
dementia and Alzheimer’s disease.
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