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occupying almost the whole surface of the brain.

s e
Cortex
.,
Z Allocortex Isocortex
(less than 6 layers) Neopallium
) (6 layers)
T,
as &N
‘\v‘«,‘ - 1
*J\ 25 Paleopallium Archipallium
k) \"(\.‘

Fig.1

&
S
N\
A
_— N
2023 01 15 ABC/WIN seminar in Val d’'Isere
2 M
. . enu
Vascular Anatomy of the Limbic S 8m . _—
1. The phylogeny and the functional anatomy of the limbic system
2. Arterial anatomy of the limbic system
Anterior ethmoid artery, Olfactory artery, Recurrent artery of Heubner
Anterior choroidal artery (Uncal artery)
Posterior choroidal artery (Artery of Uchimura)
Pericallosal artery (Cingulate gyrus)
Posterior cerebral artery (isthmus part of CG)
3. Venous anatomy of the limbic system
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Phylogenesis of the cerebral cortex Paleopallium e oldest c_;ortlcal area of the
QZ 7 A% " telencephale\ﬁ’whlch contains 3 to 5 layers of
7\ . P
@DV‘ @ 19 During the phylogenesis of mammals the proortion nﬁurct)n'%@:Lboﬁlest. Patlegpal:luzn |nc|udest ttue
: of the paleopallium and the archipallium oltactory bulb, oftactory ubercle (approx. at the
"I:b F decreased,while the neopallium became dominant antor perforated area) and the piriform cortex
Q L rox. the uncus and the anterior part of the

%@ rahippocampal gyrus). All those cortical and non-
2~ cortical areas which are related to the sense of
smell are summarized as the rhinencephalon or

olfactory brain.

Archipallium: Constituted by 3 to 4layers of
neurons and includes the hippocampus and related
structures (dentate and fasciolar gyri, indusium
griseum).

Neopalllum: occupies approx. 90% of the total
cerebral hemispherial surface. 6 layers of neuronal
cell bodies are present.
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Jakob, C. (1945) (Folia 'Néurobiolégica Arg_enlina, Tomo 1V). Buenos Aires: Aniceto Lopez.
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Keith A.Human Embryology and Morphology Nature volume 66, pages 603-604 (1902) (\.

What is the limbic system ?

The limbic system is composed of four main parts: the
hypothalamus, the amygdala, the thalamus, and the
hippocampus. There are several other structures that may
be involved in the limbic system as well, but scientists
have not reached a unanimous consensus on them.

The limbic lobe is a horseshoe-like structure formed
mainly of the subcallosal gyrus, cingulate

gyrus, parahippocampal gyrus, and hippocampus.
It should be noted that its inclusion as one of the
lobes of the brain is a little contentious, with most
authors referring to it as part of the 'limbic system’
rather than as a lobe.

Purves D, et al., The Limbic System. editors. Neuroscience.
2nd edition. Sunderland (MA): Sinauer Associates; 2001.
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AC Anterior comngs Oure

AN Anterior nu@ of thalamus

DG Dentate gyMNis

FR Fasci ﬁ retroflexus

IN Inte uncular nucleus

LT Laryna terminalis

M ammillary body

Mediodorsal thalamic nucleus

F Medial forebrain bundle
o(\ MT Mammillothalmic tract

2\ NA Nucleus accumbens

OB Olfactory bulbs

OC Optic chiasm

OL Olfactory striae lateral

OS Olfactory striae medial

Cerebrum

Limbic system

Olfactory bulb: Recognizes smell and associate it with memories, Discriminate odors
Filter background odors

Cingulate gyrus: Generates emotions, learning and memory, Respiratory control

Corpus callosum: Area of communication between the two hemispheres

Fornix: Connection between hypothalamus, mamillary bodies thalamus

and cingulate cortex

Mamillary body: Memory recognition,Links memory with smell, Feeding reflexes
Thalamus: Multiple relay functions, Regulates sleep and wakefulness

3. P1 perforators and the perforators from the posterior communicating artery
(Mammillary bodies, and their projections to the anterior thalamus via the
mammillothalamic tract)

4. Subcallosal artery (branch) from anterior communicating artery (lamina terminalis,
Septal area :Area septalis, anterior commissure,)

5. The hypothalamo-chiasmatic branches or the antero inferior diencephalic arteries as
called by Lang. These branches feed the infundibulum, optic chiasm, subcallosal area,
the fornix, and the preoptic areas of the hypothalamus.

6. Pericallosal artery from anterior cerebral artery. (cingulate gyrus, indusium griseum)

A OT Olfactory tract Involved in connections related to consciousness
O PG Pituitary gland Hippocampus: Long term memory, Spatial location (first affected by Alzhimer’s disease)
PT Paraterminal gyrus Dentate gyrus: Formation of memories and depression S
% ,_»,//é SA Subcallosal area Amygdala: Process and memory of emotions. .a\@'
NCerobatium SM Stria medullaris Parahippocampal gyrus: Memory encoding and retrieval RS
SN Septal nuclei R ] . sQ\
> \\ SP Septum pellucidum Basal ganglia: .Motor control and Igarmng, Aﬁected by Rarklnson’s disease Ko
ST Stria terminallis Hypothalamus: Regulates vegetative functions ,Endocrine control Q
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» The arterial system for the limbic lobe Qﬁo
<
?@ 1. Primitive olfactory artery. (olfactory nerve, medial and lateral stria of the olfactory 7. Anterior choroidal artery and posterior ch %ja| artery.
,b@ tract) _ Uncal branch (amygldalo hippocampal for)yétion)
N4 2. Recurrent artemiggticligger (Nuclei Accumbens, Olfactag gl Three arteries (or group of arteries) ugselly vascularize the hippocampus:

the anterior, middle, and posterior ocam- pal arteries. The anterior and
middle arteries arise either fronkﬂ:% trunk of the posterior cerebral artery or
from its inferior temporal br; es, whereas the posterior hippocampal
artery frequently arises frg§the splenial artery, a branch of the posterior
cerebral artery. The ches of the longitudinal terminal segment of
superficial hippoc%pal arteries are divided into large and small arteries.
§
8. Artery of% imura (posterior hippocampal artery)
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Baltsavias G, et al. Cranial dural arteriovenous shunts. Part
1. Anatomy and embryology of the bridging and emissary
veins. Neurosurg Rev 2015;38:253-63; discussion 263—4.
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1. Nucleus@g\umbens (gray
mater a&pe rs blue).
2 h%@“of the caudate nucleus,

Lputamen, 4 anterior limb of the
O(\lnternal capsule, 5 frontal horn of
the lateral ventricle, 6 septum
pellucidum, 7 corpus callosum, 8
external capsule, 9 claustrum, 10
extreme capsule, 11 frontal lobe,
12 temporal lobe, 13 middle frontal
gyrus, 14 intrahemispheric fissure

n nucleus accumbens: a combined morphometric study. Surg Radiol Anat 2011;33:405-14.

Mavridis |, et al. Anatomy of the,h\

— NA(nucleus accumbens) a part of the limbic system is

supplied from the recurrent arttery of Heubner
Feekes JA et al. The vascular supply of the functional compartments of the human striatum. Brair;h@se;129:2189—201.

Calbindin (CB)-immunostained 50 mM
thick section

from human striatum with overlap of
barium sulphate-injected (inverted) medial
(open arrowhead) and lateral (closed
arrowhead) lenticulostriate arteries (LSA)
and the recurrent artery of Heubner
(RAH) (arrow) from 1.27 cm thick section.
Figure shows arrangement of penetrating
vessels within striatum mainly co-
registering with the matrix compared to
striosomes (*). CB-immunoreactive section
also shows dorsal-ventral

gradient of weak to strong labelling which
corresponds to sensorimotor, associative
and limbic corticostriatal zones,
respectively. Note co-registering between
the lateral LSA and weak CB labelling, th%
medial LSA and intermediate Iabell|ng,
and the RAH and strong labelling. Cd\,
caudate nucleus; N

ic, internal capsule; and Pu, put . Line

bar =1 cm. Q
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Photograph of Johann Otto Leonhardt Heubner taken in his later years. From Heubner O:
Festschrift. Berlin: Julius Springer, 1913. Reprinted with permission of Springer-Verlag GmbH
& Co. KG.

J.Neurosurg. 2000 Volume 93, Number 6
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Dr. Heubuer,
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A reproduction of the first
page of Heubner's
manuscript in which he
identifies the medial
striate artery.

From Heubner O: [On the
topography of the
nutritional zones of the
individual brain arteries.]
Zentrabl Med Wiss
10:817-821, 1872 (Ger).
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As depicted in this illustration, Heubner's artery supplies the caud%%; putamen,
and anterior limb of the internal capsule. Q 12
° J |4 4—— Artery of Heubner

The medial striate artery of Heubner arises from the A2 seg tin 78% of cases.
Less commonly, it arises from the A1 segment (14%) or atAQ level of the ACoA
(8%). In 95% of cases it originates within 4 mm of the A@oA junction (either
proximally or distally). .O

N
Perlmutter and Rhoton found this artery to be a } (only on one side) in 2% of
cases and duplicated (also only on one side) in®% of cases. By contrast, Gomes
and colleagues? found this artery to be absgQtin 3% of cases and duplicated in
12% of cases. <

On average, the diameter of the recug&ﬁartery of Heubner (mean 1 mm, range

_,FT‘IS

POSTERIOR ANTERIOR

0.2-2.9 mm) is approximately one third the diameter of the A1 segment (mean 2.6 S
mm). In comparison, the length e recurrent artery of Heubner (mean 23.4 mm, SUPERIOR ~’\@’
range 12-33 mm)7 is on aver: twice the length of the A1 segment (mean 12.7 (1), putamen (2), globus pallidus (3), thalamus (4), and internal capsule (5). The anterior circulation is illustrated by the internal ‘(\‘\O
. . carotid artery ([ICA] 9), middle cerebral artery ((MCA] 10), and ACA (7). Branching off the ACA near the ACoA (8) is the vessel that
mm) The greater length Of& recurrent artery Of HeUbner increases its eXposure Aitken refers to in his report as Heubner's artery or system (14). As depicted in this illustration, Heubner's artery supplies the \o
to injury during Surgery ﬂ caudate, putamen, and anterior limb of the internal capsule. Other major arteries in the drawing include the anterior choroidal a
\6 (11), posterior communicating artery (12), and posterior cerebral artery ([PCA] 13). From Aitken HF: A report on the circulatit
‘(\ the lobar ganglia: made to Dr. James B. Ayer. Boston Med Surg J Suppl 160:25, 1909.
1\9
D
&
&
%0
AN
@V\
Post. Communicati _ Optic Chiasma
’ @ [ Artery 7" _Ant Communicating Artery
f (25~ Ant. Cerebral Artery
?‘ Posterior = ) ~—— = Recurrent Branchof :
D) = Cerebral—~ ) : Ant Cerebral Artery :
Artery “asmmmmssssssssmsmmana’
Anterior -~ o Tract
idal 4 Offactory Trac lllustration from Shellshear's
sty article in which the medial striate
. artery is first referred to as the
-~ — Middle Cerebral Artery "recurrent artery” (arrow). From
Shellshear JL: The basal arteries
——- Lateral Striate Arteries of the forebrain and their
Cut Surface functional significance. J Anat
of Temporal | Astert 55:27-35, 1920. Rprinted with
- - Claustral Arteries permission of Cambridge
University Press. Both olfa arteries (*) originate from the ipsilateral anterior cerebral arteries, beyond the origin of the

frontoba: rtery, and the recurrent artery of Heubner.

ACA, anterior cerebr‘b ery; AChA, anterior choroidal artery; Ant. Clin. P., anterior clinoid process; Car. A, carotid artery; CN
11, cranial nerve%r Ill, cranial nerve lIl; FL, frontal lobe; FBA, frontobasal artery; FPA, frontopolar artery; GR, gyrus rectus;
Heub- ner A. rent artery of Heubner; MCA, middle cerebral artery; OB, olfactory bulb; OG, orbital gyri; ON, olfactory
nerve; OT, o}fa ory tract; PCA, posterior cerebral artery; PCoA, posterior communicating artery; Perf. A., perforat- ing
arterie,s\@4 Stalk, pituitary stalk; Planum Sph., planum sphenoidale; Post. Clin. P., posterior clinoid process.
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. ‘ Heubner's /‘ ¥ o ~ 1 ‘ ‘\% R{-\H Slﬂpp|les paleopall\lum in the level of entorhinal fissure.
Human brain P artery 37 ] ( AN \ N\ NN

dissected from the
base to show the

; ) e,
N o “ . o
\ ~———f— (Endorigyhl ln.-mun) >
' e, %WM o Endorhinal
\ S fissure

Qs arteries

Sa—
distribution of the 'I'll!wr(-u.hnn . :
striatal branches olfactorium O, Claustral arteries :
” ¢ arteries
through the anterior Optic chiasma ¥ 23 ,’/ Nucl. amygd. Autertor, Striate
choroida 7 atc
perforated space and Anterior > . artery arteries
endorhinal fissure. choroidal arier Cul Optic tract- — Clausteum
temporal \ e
Posterior lobe Branches to \ e {
This shows also the cercbral T2 intamal sxpeu ‘ -~ AN / y
) ; anc b g4 — Extern el i\ T B
double blood ekt //-Lateral globus pallidus @ e \ /
supply to .the 0“‘:!:.’:‘:‘:“" Cerebral /jNeiricle B e —Optic 'Jf: Y . \ 4 \
amygdaloid nucleus s peduncle 7 radation G o s
and the distribution of Cauda fasciac— Substantia~{#) ~ o— i
3 iy J - Anteriol
the arteries to the dentatae . 1." 3 =7 v horoadal

uncus and fascia &
dentata. Anterior Uncus- /LY, -Fascia RN
choroidal artery '/// dentata {Q
black. / A 4 . Z o‘(\
o y ¢ ;rl;u'\;hlr ; SIS Q
< LES S ik Pulvitar  Anterior  Choroid  Materal ventricle Q
=) ' NN choroidal  plexus )
NS ' branch in tail \
Abbie AA. The Morphology of the Forf-@Aﬂeries, with Especial Reference to the Evolution of the Basal Ganglia. Journal of anatomy 1934; 68: 433-70. of caudate (7)6'
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Dwindled portion of the
anastomotic channel

Dwindled portion of the
anastomotic channel

Pyriform branches of MCA

Diagram of the phylogenetic development of the RAH drawn based on the study of Abbie

(a) Basal surface of a marsupial forebrain. Note the anastomotic channels between the ACA and the original stem of the MCA,
one of which is the predecessor of the RAH. (b) Basal surface of a primate forebrain. The continuation of the ACA channel
enlarges and that of the MCA gradually disappears, thus completing the formation of the RAH. ICA internal carotid artery; LSA
lenticulostriate arteries; MSA medial striate arteries; OB olfactory bulb; OCh optic chiasm; OITb olfactory tubercle; PCA posterior
cerebral artery
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Super sel angiography from the A.com.complex. \9
Note $ losal branch (1) is visible Feekes JA, et al. Tertiary microvascular territories define lacunar infarcts in the basal ganglia. Ann Neurol 200,5” »18-30.
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hypothalamus; MDT, mediodorsal thalamus;
PFC, prefrontal cortex; HPC, hippocampus; VP,
ventral pallidum; VTA, ventral tegmental area.

What is the role of Nucleus Accumbens ?

(Falllon aed Mocee, 1975)
(Megenson et al., 1980)

VTA  (Phillipson and Griffiths, 1985)
(Park et ol 2019)

Schematic of brain

circuitry implicated in
the comorbidity of

OB depression and

e e addiction. Dopaminergic

(DA, red), glutamatergic

(Glu; green), and orexin

_19%9) neuron (yellow) inputs

i 1y CONVErge on y-

aminobutyric acid

(Mentaron et al., 1996)

Input

HPC (e

oy (e s crooencen 10, (GABA)ergic (blue)
(LT 1L neurons in the nucleus
L5 (Stratford and Kelley, 1999) accumbens (NAC) to

coordinate and
regulate behaviors of
depression and

VIA  (Swansen and Cuan, 1975)
(Nawta et al, 1978)

Output|. BLA  (Russchen etal., 1985) oo 0
Oresin (Mogeson ctal., 1983) addiction. ’\\,
G . LH  (Raimel et al, 2015) ,0
GASA . (Larson et al., 2015) Q\
BLA, basolateral amygdala; LH, lateral VP (Yong and Moges v fe)
(Zaboeszky and Cull 1992) «

(Churchill and Kakin

N

9
Xu L, et al. The Nucleus Accumbens: A Common Target in the&}ﬂorbidity of
Depression and Addiction. Front Neural Circuits 2020;14:370)

v g)g, Behavioural Brain Research
v e 329, 30 june 2017, Pages 221-228

P for wha!
i celation O
- p01nt O{ VieW

Facebook usage on smartphones and gray
matter volume of the nucleus accumbens

abit

“gome N
§60 ic dr

' vnafCOt

i . SN Y ‘ .‘ S
ﬂ 0 réi) Higher daily frequency of checking Facebook (SNS) on
the smartphone was robustly linked with smaller gray
matter volumes of the nucleus accumbens.

Montag C, et al. Facebook usage on smartphones and gray matter volume of the nucleus accumbens. Behav Brain Res
2017;329:221-8.
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Obsessive-Compulsive Disorder (OCD) is thg&onsidered as the

cause of right NAcc. One recent longit Gﬁ“al study has identified lower NAcc

volumes as ri% tors for alcohol use onset in a
community saple of adolescents .

S

“Reward cire.h%” are located within the mesocorticolimbic dopamine
systems inating in the ventral tegmental area (VTA), projecting to
the nucféus accumbens (NAc), the amygdaloid nucleus (AMY), and

Q{Q&ntal cortex area.
O
N\

-
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= _....-._..“r S E=ment; ia:
-—cnmpl.I!snle --v--u--!’lg e e oa: addiction
Shepccinn PsVchology =

M == syndrom
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,ﬁapers MC, et al. Deep Brain Stimulation of the Nucleus Accumbens Core Affects Trait Impulsivity in a Baseline-
O Dependent Manner. Front Behav Neurosci 2017;11:52.
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Obsessive-Compulsive
Disorder

Tourette Syndrome Addiction/

Behavioural

s
COMPULSI
R

>3

“... actions which persist inappropriate to the
situation, have no obvious relationship to the
overall goal and which often result in
undesirable consequences.” (Dalley et al 2011)

{ Motor disinhibition: y:{;;propriate persistence, OCl, YBOCS, \
stereotypy e.g. ipabits, reversal learning or extinction 0CDUS, BES,
PI-WSUR

Rigid strategies or @
cognitive inﬂexibilig&
)

@
xQ

Impaired ability to stop
aresponse or sequence

Robbins TW, et al. Obsess‘iv@mpulsive Disorder: Puzzles and Prospects. Neuron 2019;102:27-47.
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Right anterior oblique view on digital subtraction angiography
(DSA). (A) DSA performed after the first arteriovenous
malformation (AVM) embolization. A small subcallosal a. is visible
(black arrow); it arises from the anterior communicating artery. (B)
DSA performed at the end of the last AVM embolization. The
subcallosal a. is not visibly seen anymore. due to the plugged by
SQUID 18.

The presentation of ScA infarction is
anterograde amnesia, sometimes associated
with other symptoms such as retro-grade
amnesia, behavioral or personality changes,
psychomotor retardation, or Korsakoff
psychosis.

Michel, P.et al. Bilateral Fornical Columns Infarction Secondary to an Arteriovenous Malformation

Embolization, World Neurosurg. 2020 Mar;135:113-117.

Recurrent artery of Heubn&%

Olfactory artery ~<’\\Q’

Anterior choroidal (@y (Uncal artery)
Posterior choroio%}artery (Artery of Uchimura)
Pericallosal agfery (Cingulate gyrus)

Posterior g@¥ebral artery (isthmus part of CG)




10-14mm

1518 mm

20-30 mm

The POA transtorms
Gatintively inko the ACA, from
which the RAH origins, The
MCA, 90 ACoA and 0
PComA am viste In e adut
contigurascn

Crania@ision of internal carotid artery
= Prigwhive olfactory artery

Ruptured aneurysm of the left primitive olfactory artery




ICA caudal division (P.com.)

ICA caudal division (P2)

primitive olfactory a.

Primitive network (A.com.)

A1

Primitive maxillar a.
(ventral ophthalmic a.)

Moffat DB. The development of the anterior cerebral artery and its related vessels in the rat. Am J Anat 1961;108:17-29.

MCA

ICA cranial (rostral) division

A1
A.com.

Moffat DB. The development of the anterior cerebral artery and its related vessels in the rat. Am J Anat 1961;108:17-29.
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N O primitive
primitive olfactory a. Diagram of the base of the brain to show the Q& olfactory artery

derivation of the anterior cerebral artery. The
adult vessels are shown in solid black while
the embryonic vessels are shown on the
opposite side of the diagram.

The optic stalk has been divided. MC,
middle cerebral artery;

A, anterior cerebral artery;
O, olfactory branch of anterior cerebral

artery; .
&

C, chiasmal branch of anterior cer%

artery; ?

I, infundibular artery;
horizontal hatching, primi
diagonal hatching, pring

recurrent branch of
primitive olfactory
artery

primitive
maxillary artery
(lateral branch)

stipple, recurrent b
olfactory arter@\
7’

0

h of primitive
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The Development of the Anterior Cerebral Artery (\\
and its Related Vessels in the Rat’ )
Q
D. B. MOFFAT O

Departinent of Anatomy, University College, Cardiff, %x\snmm

@
O Am J Anat 1961

Primif@ﬂlcfm\/ 57 years ago

8
~

optic vesicle

rostral branch

caudal branch

under development

Moffat DB. The deve] it of the anterior cerebral artery and its related vessels in the rat. Am J Anat 1961;108:17-29.
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primitive olfactory
artery

recurrent branch of
primitive olfactory artery

/

primitive
maxillary artery

Lateral OIf. Stria




20 seconds acquisiion of CBCT
showed the venous phase of
olfactory system

Primitive olfactory artery is a vestiges of dominant artery in the @
development of rhinencephalon. m{\,

courtesy by Dr.Kominami

N\
~R¥Imitive olfactory artery is a vestiges of dominant artery in the

AO’ development of rhinencephalon. courtesy by Dr.Kominami
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Cranial division of inteﬁgcarotid artery = primitive olfactory artery
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4 BA
Outline of the basal perforating arteries (adapte @Q Aitken, 1928). Am amygdaloid body; BA basilar artery; Cd

LPChA lateral posterior choroidal artery; L. nticulostriate arteries; MCA middle cerebral artery; MPChA medial

posterior choroidal artery; MSA medial stk&te arteries; OT optic tract; PCA posterior cerebral artery; Pt putamen;
RAH recurrent artery of Heubner; T,

AChA (anterior choroidal artery)

Y N
MPChA (medial posterior choroidal at&)

N
LPChA (lateral posterior choroiQéoartery)

ala- mogeniculate artery; TPA thalamoperforate artery; Th thalamus; TTA \9
thalamotuberal artery ;\Q Takahashi S. Ne)ulsﬁyscmar Imaging 2011
NT (%
a S
’ N
> @
(7]

Arterial supply of corticospinal tract in the posterior limb of the internal

capsule and the corona r: a. terior choroidal artery; InA LSA infarctio, pOSt AIS
insular arteries; LSA lenticulostriate arteries; MdA medullary arteries

of the cerebrum

Val

’

Cr@point of striatal division (LSA) and hippocampal division (choroidal a.) (telencephallc Segment)

Anterior Choroidal a.




pa M
Caudate f
nucle S

-

Lenticulo
striate a.
\ /

'y

. I "

Lentlcular nucleus Coronal view

Post mortem

In vivo




anterior

Abbie AA,Brain.1933




B 7278
b 9258:99




In Vivo CBCT

In Vivo CBCT

xQ

%
Uncal brancl \fhe anterior

choroidal ar@ry running along
the uncal@art of the superficial

hippopal sulcus
N
@ Duvernoy HM, 2013

Duvernoy HM, 2013

In Vivo CBCT

In Vivo CBCT




The distance from the origin of AChA and the
plexal point is around 22 mm.

intrahippQgampal arteries upwards (arrowhead). (b) Coronal section through the hippocampal
body s\[@\ uperficial hippocampal artery (large red arrow). Subicular arteries (curved arrow) are
noted: arge ventral (solid arrowhead) and dorsal (open yellow arrowhead) intrahippocampal
a&’ries follow the rolling layers of the hippocampus, and very fine arteries that parallel them in

In Vivo CBCT een may represent small ventral intrahippocampal arteries.




Anterior and middle hippocampal arteries (arro@

and their longitudinal terminal segments (sraﬁlbme intrahippocampal arteries (arrowheads)
arrow) k@
xQ
S
{\
\

NS ?“

Takahashi S, 1997 ' < ' y In Vivo CBCT

\

us
By courtesy of Takahashi S HRCBCT

— Coronal section through the hippocampal head. In this case, the relatively prominent uncal brancn of the
anterior choroidal artery (AChA arrow) enters the uncal sulcus, (US), where it gives off numerous
intrahippocampal arteries upwards (arrowhead).

4. CA4 fields of the
cornu Ammonis

N
Note the high capillary densityx

in the strata molegularia of V& r
cornu Ammonisi{(7)}and 3
gyrus dentatu %) i

, 9: Large dorsal intrahippocampal artery with a preponderant territory
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In Vivo CBCT

Takahashi S, 1997 No obstruction with the region of non-interest

O

Wstemal segment

q
CJ Preoptic part

Postoptic part

Choroid
plexus

Plexal segment

Lateral geniculate body

Takahashi S, 1997

Iy
Arterial supply of the hl;@;’nnml head. B = basal Rosenthal

o

vein, | =temporal horn of t} al ventricle, 2 =uncal recess of the
lateral ventricle, 3 = hippoagm:

digitations, 4 = uncal sulcus.
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Middle hippocampal artery

Terminal
longitudinal
Segmen

fiddle Cerebral Artery
terior Cerebral Artery
- Internal Carotid Artery

>
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Ischemic stroke.

Infarction limited to the
hippocampus is rare.

The hippocampal head can be
involved in anterior choroidal

artery infarctions (up)

The entire hippocampus in
posterior cerebral artery
infarction (down).

So wird z.B. das Corp. genicul. ext. nicht nur von einem Seitenast der
hinteren Hirnarterie, sondern auch von Abzweigungen aus der dem Carotis
gebiet entstammen den Art.chorioidea mit Blut gespeist.

— For example, the lateral geniculate body supplied with blood not only

from a side branch of the posterior cerebral artery, but also from branches
from the art. chorioidea originating from the carotid area

Akert K, Yonekawa Y:Japanese scientists at the Hirnanatomisches Institut and the Brain Research Institute of the University of Zirich, Brain
Nerve 49:483-488, 1997.

£ Hlezkirabgntaph

Diaschi$is : Asymmetry between supra and infratentorial neuronal tissue

The patholog @wing long-term massive
asymmetri% he cortico-cerebellar and pyramidal systems due to multiple long-term perinatal lesions
(‘Porenzephalie’) in the right cortical hemisphere and the left cerebellar hemisphere.

Vak
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Baron JC, Bousser mar D, et al: Crossed cerebellar diaschisis in human supratentorial brain infarction. Trans Am
Neurol Assoc 105:4\ 1, 1980.

<
CCD: Crosggéﬁerebellar Diaschisis

Prof.Gennosuke Fuse graduated from Tokyo Imperial
University medical school. Then he studied abroad in
Switzerland. He studied micoanatomy in University of Zurich
from 1907 to 1911 and from 1914 to 1916 with Constantin
von Monakow.

His name is lent to the Kolliker-Fuse nucleus.

\\\

Fuse’s collection: one million of histological

HIRNANATOMISCHES INSTITUT DER UNIVERSITAT ZORICH

MIKROSKOPISCHER ATLAS
DES MENSCHLICHEN GEHIRNS

Hersagrgeben von

Prof Dr. G. F
Duebtor des bistologmhen batitutes der

oritat e Sendal (Japans
und
Prof. Dr. C. v. MONAKOW

Dirckior des harmaranomisces
der NervorePollink der U

Mol 4 Ioacomanniot ‘Q
O

+ DIE MEDULLA OBLONGATA
DAS VERLANGERTE MRPK
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Posterior choroidal artery (Artery of Uchimura)
Pericallosal artery (Cingulate gyrus)
Posterior cerebral artery (isthmus part of CG)

4

7: ant temporal a

8. anterior hippocampal a
9

o\l
> 2 Uchimura arteries s - - - {ary ") Posterior cerabral arteryii 3
f s % ¢ (. ) |
> 4 £ 7 ) 7R ¢ artery Pod
) ; : ant. choroidal a - )4 ¢ Y Ny NS .

10: posterior hippo
11: PCA

14: hippocampus
16: parahippocampal gyrus

Termin itudinal
| segment™
Jushi Uchimura 5 k
[1897-1980] Pot&lor hippocampal artery
-

Uchimura J: Uber die GefaB versorgung des selektiven Ammonshornes. ;
Ztschr ges Neurol Psychiat 112:1-19, 1928 \é Artery of Uchimura

N\ p

’ Kristina Szabo. Stroke. Hippocampal Lesion Patterns in Acute Posterior Cerebral Artery
v Stroke, Volume: 40, Issue: 6, Pages: 2042-2045, DOI: (10.1161/STROKEAHA.108.536144)

From Sano K: Uchimura artery (arteries). No Shinkei Geka 34:365-373, 2006 (in Japanese) AO
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.Transient Global Amnesia for few hours f s \ - ./

s i Transient Global Amnesia for few hours e ol t | _ '; 1/ ; E of
. . . . . . e et oo . A . ) . . ippotaitipal tail, cornu Ammonis, 1’ inferor part o
associated with the focal ischernia of the ;'f“(;m?g';pfc'tfaz"'h?;;":c’;‘r”""“:;“t':iIjg;’:fs”%;‘r’::tz;c“ with associated with the focal ischemia of the CA1 with a folded aspect, 2 hippocampal.tail, gyrus
hippocampal tail, gyrus dentatus, 3 crus of fornix, 4 atrium of the lateral ventricle, 5 isthmus hippocampal tail, gyrus dentatus, dentatus, 3 crus of fornix, 4 atrium of the lateral
ventricle, 5 isthmus
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Arterial anatomy of the limbic system

Anterior ethmoid artery, Olfactory artery

Recurrent artery of Heubner

Anterior choroidal artery (Uncal artery)

Posterior choroidal artery (Artery of Uchimura)
Pericallosal artery (Cingulate gyrus, Indusium griseum)
Posterior cerebral artery (isthmus part of CG)

AO Kahilogullari G et al. Clin Anat. 2008 Jul;21(5):383-8.




Kahilogullari G et al. Clin Anat. 2008 Jul;21(5):383-8.
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Pre

Post@3months

mRS2

7’
Arterial anatomy of the Iimb{g@?stem
Anterior ethmoid artery, Qo@(:tory artery

Recurrent artery of H%u@her
Anterior choroidal\&ﬁsry (Uncal artery)

Posterior choro@a rtery (Artery of Uchimura)
Pericallosal aR&ry (Cingulate gyrus, Indusium griseum)
Posterior(q@ﬁ"ebral artery (isthmus part of CG)
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A 39 year-old-man presented with sudden onset of loss of
consciousness.

WFNS grade 5, H&H grade 5,
Comatose (GCS 4, JCS200), flaccid extremities.
pupils 4.0/4.0, no marked light reflex




The indusium griseum and the longitudinal striae of the corpus callosum

‘;-l‘ .‘ ‘|>”
¢, The indusium
griseum is a thin
layer of grey matter

'the hippocam ail
which belongy to the

Duvernoy H, 2013 7

Longitudinal cerebral fissure
Anterior cerebral arteries.

Medial longitudinal striac

Corpus callosum

Septum pellucidum
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mRS1@2 months post Op. Q
G Recent memory disturbance improved significantly. Qﬁo
(t\\,@ @2 months post Op. \6
{\Q mRS2 QQ’(\
N\
P ©
> &
QN N
S e
() . oo
v“% S
\
,$ Telencephalic cortex and its functional regions in @tebrates Phylogenetically,
Q;O paleopallium, archipallium, and neopallium ar% oldest.
@? Menu bS\A
0 Pallium Areajrwolved
Qq' @b
Vv Paleopallium olfactory bulb, olfactory tract, tubercle
(Rhinecephalon) 0‘2 d striae, the anterior olfactory
< nucleusm
é\’@ parts of the prepyriform cortex
&
Archipallium N the hippocampal formation,
Y the dentated gyrusm the fasciolar gyrusm
3. Venous anatomy of the limbic system Q} the indusium giseum ( supracallosal
§ gyrus)
Neorafum others of the cerebral cortices

D




&
Venous system of the Neopallium, Paleopallium and Archipallium.. %Q
AS
Four regions of the supratentorial telencephalon of vertebrates: ‘b(\
the neocortex, the archaecortex, the paleocortex, and the ventr[c]\,q&and associated

Venous groups Q\ Related cerebellum area | Venous structures compare to
Venous system .
Q and brain stem man
Venous system Related area Venous s@uctures compare to

man.,

SS%%S, straight sinus,
F@¥eine sinus, transverse sinus
Paleopallium Q< entorial sinus (middle cerebral

Dorsal venous
system
Lateral- Ventral

Neopallium

Ventricular system lategaFand Tributaries of the forerunner of
the median prosencephalic

3Rentricle
@ vein of Markowski, internal
& cerebral veins

Infratentorial (cerebellar, midbrain, and hindbrain) venous groups of
vertebrates Neocortex, Paleocortex, Paleocortex, Ventricles, Brainstem

Dorsal venous system

Neocerebellum

transverse sinus, occipital sinus
marginal sinus

Archi-cerebellum,
Cerebellar peduncles,

venous system \g@ vein) Is_a;?é?r!- Ventral venous ~ - . plexus of 4h (r?eeigggig V(?ilr:]tf),n\;e;insgzre vein
Ventral-Lateral ArchipaIIiL@s‘ﬂ Basal vein of Rosenthal y ventricle, of lateral rzcess of 4th veniricle
venous system 6' Brain stem

mesencephalic pontine

Ventricular system

Paleocerebellum,
tectum of the midbrain

. X9
paracentral and superior ,0\'
vermian O‘Q\
veins, tectal vein \

.\9‘

¢, Summary...

1. Vasculature in the paleopallium and archipallium has different arrangement. 6,
2. Paleopallium is the dominant part of the telencephalon phylogenetically C\Q'
corresponding to the olfactory system. @
3. The function area of archipallium (like Ammon’s horn) is highly vascularized. )
4. Anterior choroidal artery is the fundamental architecture for diencephalon K\é"(\
and limbic system. It forms the limbic arcade and annexation with posterior ?\
choroidal artery.
5. Recurrent artery of Heubner and subcallosal perforators supply the nuclei Q&

accumbens. @0
NE




