Aettoupyikn Avatoulia YrroGaAauou

Ocobdoon¢ KaAauatiavoc PhD
MMz EOAPMOXMENH NEYPOANATOMIA



Wilhelm His (1831-1904)
“Until it has been refuted, |
stand by the statement that
characters can not be inherited
that were acquired during the
lifetime of the individual"

YrioBaAapoc

» MNpwtn veupoavatoukn neptypadni tou
uUTtOBaAA OV WC EeXWPLOTH) AELTOUPYLKN
ovtotnta = TEAoC Tou 19°' awwva (1893)

» EuBpuUOolOyIKEC LEAETEC:

Alaxwpilel Tov dleykepaio
(“Zwischenhirn”) oe emi@aAapo, OaAapo
& unoBaiapo

-  Ewoaywyn otnv ovopatoAoyia tng
Bao\eiag (His 1985, Baseler Nomina
Anatomica) mou uvloBeteital amno tnv
[eppavikn Avatoptkn Etatpla
(Anatomische Gesellschaft)



YrtoBaAapoc (onuepa)

» 2ZYNOETH AOMH: ArntoteAeital anod nupAVeC & cUVOETELC (amaywyEg, MPooaywyEg, Evoo-
UTtOO A ULKEG), AAAEC SOUEC (TT.X TTEPLKOLALAKA Opyaval) YLOL TOV EAEYXO KOLL CUCXETLOMO:

- A.N.Z, Zuotquatog Evéokpwvwv Adévwv & Iuunepidpopd
>  ZUYKPLTIKEG NEUPOAVATOULKEG MEAETEG: KOlvr)/opOAoyn Sopn ota oovOUAWTA

» OMOLOOTAOTATIKO KEVTPO = Slatripnon ecwtepLkol TEPIPAANOVTOC eVTOC TTAALGIOU
duoLloloylkwv KALLAKWVY & opilwv (set points):

- Oeppokpacio CWHATOC, CUYKEVTPWON NAEKTPOAUTWY, LETOBOALKWY & OULLOSUVOULKWV
SEIKTWV K.O

- pUBULlEL aVTIOPACELG LETA ATTO LOAUVOELG, TPAUMA K.OL
» Bnpatodotng puOpwv (m.x KIpKASdLwv & oVATpASLWV)

» PuBuilet/unokwel ouunsptdmpsc {wWTIKAG onuaoiag yia tnv emBiwon tou atopou &
eldouc: mpooAnyPn tpodnc & vypwv, KOWWVLKO-CEEOUOALK CUUTEPLPOPA, YOVLKN
oupneplpopaq, eMOETIKN oupmepldopa




Aopn AltaAeéng

1. Makpookoruikl Avatopia YtoOaAdapov (onp. avadopac & opia)

2. Mikpookorikn, AmeltkovioTtikn, Avarntuélakn & Asttoupyikn Avatopia
Yrodiapéoelg YnoBaAdpou: Neploxég & Zwveg

Zuvdéoelc & Aiktua

Avantuén vnoBaAdpov

MNpooBonicOia diataén & Kuttapikoi MAnBuopoi: NupAvwv

YV V V V VY

Aewtoupywka Aiktua: Mupniveg, Neploxég, MepkotAtakd Opyava

PUBLLON avarmapaywyLlKwV AELTOUPYLWV

PUBULON Beppokpaoiag TOU CWHATOC

=  PUBuion tou Umvou

=  PUBuon wooluyiou VdATOC & NAEKTPOAUTWV
= PUBuon Kipkadlwyv pubuwv

=  PUBuon tng opeénc & Looluyiou evepyeELOC



1. Mokpookortikr) Avatopio Yrto8oAdpou
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OPIA YITOGAANAMOY (MNAPAZKEYAZMA)
v' Epmpoc: Tehwko Métalo
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OPIA/TNAPAZKEYAZMA (Miocw)

J MaoTtioBalapLLkn
Sdeopida (Vicq d’ Azyr)




OPIA/TNAPAZKEYAZMA (Katw)
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YrnioBaAapoc avanoapadaotoaon 3D & Oykopetpnoelc (MRI)

Baowa I.

Apepnc, cuppeTplkl dopn (Zevyn NupnRvwv)

Jean-Jacques Lemaire et al Surg Neurol Int. 2013; 4: S156-5163



2. MikpooKkoTkn, ATtELKOVLOTIKN, Avarntuélokn
& Aswtoupykn Avortopiao:



MuikpooKoTiLkr) Avatopia:
“Yriodiapéoelc I: YrioBaAapikee Meployec ”

XIAZMA
YNOA.= NPOOMNTIKH NEPIOXH
(NPOZEI0 TMHMA)

2. MEZOZ YNOOAANAMOZ
@ -NEPIOXH ®AIOY ®YMATOZ

3. 0Nz0102 YNOGAAAMOZ
-NEPIOXH MAZTIQN




1. MPOIOIO: YNOOANAMOS:
TEAIKO NETAAO & OMTIKO
XIAZMA (YNEPOMTIKH NEPIOXH)

& YMNOA.= NPOOMNTIKH NEPIOXH

(MPOZOIO TMHMA)

2. MEZOZ YNOOAAAMOS

-MEPIOXH MAIOY ®YMATOS (DAIO-

®YMATIKH NEPIOXH)

3. OMIZOI03 YNOOAAAMOZ

-MEPIOXH MASTIQN (MASTIKH .)




Yrodwaipéoelc I: YmoOaAapikec Meployec
1. MPOZOIO0Z YNOOAANAMOZ (YNEPONTIKH NEPIOXH)

Baroncini et al
Neuroimage. 2012;59:168-80



2. ME2ZOZ YIMOOANAMOZ (DAIODYMATIKH NEPIOXH)

Baroncini et al
Neuroimage. 2012;59:168-80



3. ONIzOI10Z YNOGAANAMOZ (MAZTIKH NEPIOXH)

Baroncini et al
Neuroimage. 2012;59:168-80



MukpooKoTilkr) Avotopia:
“Yriodiapeoelc Il Emunkelc Zwveg ”

» Erpnkelc Zwveg pe dtadopetikd popdpoAoyikd & AELtoupyka
XOPOKTNPLOTLKA

» 'Eow {wvn: Eow & MeptkolAlakoc umoBaAapog

- MukvokuTtTapLKN: Zuervrpwon KUTTOPLKWY CWHATWYV OE
TTOAUVAPLOOUC TTUPAVEC

- PuBuwon Nevpoevbokpivikou & AN

» E€w Twvn: EEw umoBaiopoc

- Apatokuttaplkn: XapnAn CUYKEVTPWON KUTTOPLKWY CWHATWVY EV
LECW TNC E0W TEAEYKEPAALKNAC deouidag

- PuUBuion AN2




OPIZONTIA OWH

MEPIKOIAIAKOZ (cuvbéetal pEow TNG paxLaiog emunkouc deopida (tov
Schutz) pe: nept-udpaywyo ovoia (PAG)-ZYNEX.

TE/\EI'KE(DA/\IKH
AEZMIAA
| EZQ 3V

E=Q ZONH ZONH E=Q
ZONH ZQONH




Eow TeAeykedpaAlkn & Paytaia Emtipnkne Asopido

» AvoSIKEC oTtAaXVo-
olLoONTIKEC LVEC:

Metafl dAAwv: ATto Tov

nupnRva tnG pLovipoug deopidog

(NST)

» KaBobikEC UTLOOAALULKEG
lveg mpog:

1. NepL-udpaywyo (novog)...

2. Kévtpa tou ANZ otov

npeounkn (r.x kapdiakn

Aswtoupyia K.a)....

3. MPOTAITAIAKOYZ NEYPQNEZ

THZ 22

EZQ TEAETKEDQAAIKH AEZMIAA : ANOAIKES KAl KAOOAIKES INEX
-NAHPO®OPIEZ ANO: ®NOIO, AMYTAAAH, INMOKAMNO, NYPHNEZ
AIAOPATMATOZ, OZ®PHTIKA KENTPA :TON YNOGAANAMO.

-TO MEZOAIMBIKO & E2Q TA.




XPQ2H= MYEAINH
Awadpaypatikog M.

M. Zuvdeopog
[MPO20OI102

Yriepormtikog M.
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ATIELKOVLIOTLKN AvaTtopuia

http: //teachlng thehumanbram info/mr_ wewer/
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ATtelkovLOTIKN Avatouta
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ATIELKOVLIOTLKN AvaTtopuia

http://teaching.thehumanbrain.info/mr_viewer/




ENTONI2MOZz YNIOOAANAMIKON MYPHNQN ME MRI

Meurgimage. 2012 Jan 2;59(1):168-80. doi: 10.101&/.neurcimage.2011.07.013. Epub 2011 Jul 14.

MRI atlas of the human hypothalamus.

Baroncini M7, Jissendi P. Balland E, Besson P, Pruvo JP, Francke JP, Dewailly D, Blond S, Prevot V.

® Author information

Abstract

(zaining new insights into the anatomy of the human hypothalamus i1s crucial for the development of new
treatment strategies involving functional stereotactic neurosurgery. Here, using anatomical comparisons
between histology and magnetic resonance images of the human hypothalamus in the coronal plane, we show
that discrete gray and white hypothalamic structures are consistently identifiable by MRI. Macroscopic and
microscopic images were used to precisely annotate the MRI sequences realized in the coronal plane in twenty
healthy volunteers. MRI was performed on a 1.5 T scanner, using a protocol including T1-weighted 3D fast field
echo, T1-weighted inversion-recovery, turbo spin echo and T2-weighted 2D fast field echo imaging. For each
gray matter structure as well as for white matter bundles, the different MRI sequences were analyzed in
comparison to each other. The anterior commissure and the fornix were often identifiable, while the
mammillothalamic tract was more difficult to spot. Qualitative analyses showed that MRI could also highlight finer
structures such as the paraventricular nucleus, the ventromedial nucleus of the hypothalamus and the
infundibular (arcuate) nucleus, brain nuclei that play key roles in the regulation of food intake and energy
homeostasis. The posterior hypothalamic area, a target for deep brain stimulation in the treatment of cluster
headaches, was readily identified, as was the lateral hypothalamic area, which similar to the aforementioned
hypothalamic nuclei, could be a putative target for deep brain stimulation in the treatment of obesity. Finally,
each of the identified structures was mapped to Montreal Neurological Institute (MNI) space.

Baroncini M et al 2012



https://www.ncbi.nlm.nih.gov/pubmed/?term=Baroncini M[Author]&cauthor=true&cauthor_uid=21777680
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baroncini M[Author]&cauthor=true&cauthor_uid=21777680
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baroncini M[Author]&cauthor=true&cauthor_uid=21777680

Format: Abstract~ Send to~

Surg Neurol Int. 2013 Apr 17;4{Suppl 3):3156-63. doi: 10.4103/2152-7806.110667. Print 2013.

Maps of the adult human hypothalamus.

Lemaire ,JJ1__ Mezzar H Sakka L, Boirie ¥, Fontaine [, Coste A Coll G, Sontheimer A, Sarret C, Gabrillargues J, De Salles A

# Author information

Abstract

The human hypothalamus is a small deeply located region placed at the crossroad of neurovegetative,
neuroendocrine, limbic, and optic systems. Although deep brain stimulation techniques have proven that it could
be feasible to modulate these systems, targeting the hypothalamus and in particular specific nuclei and white
bundles, is still challenging. Our goal was to make a synthesis of relevant topographical data of the human
hypothalamus, under the form of magnetic resonance imaging maps useful for mastering its elaborated structure
as well as its neighborhood. As from 1.5 Tesla, Inversion-Recovery sequence allows locating the hypothalamus
and most of its components. Spotting hypothalamic compartments is possible according to specific landmarks:
the anterior commissure, the mammillary bodies, the preoptic recess, the infundibular recess, the crest between
the preoptic and the infundibular recesses, the optical tract, the fornix, and the mammillo-thalamic bundle. The
identification of hypothalamus and most of its components could be useful to allow the quantification of local
pathological processes and to target specific circuitry to alleviate severe symptoms, using physical or biclogical
agents.

KEYWORDS: Brain mapping; hypothalamus; inversion-recovery sequence; magnetic resonance imaging; stereotaxy

PMID: 23682342 PMCID: PMC3654779 DOl 10.4103/2152-7806.110667
Free PMC Article

Lemaire JJ et al 2013



https://www.ncbi.nlm.nih.gov/pubmed/?term=Lemaire JJ[Author]&cauthor=true&cauthor_uid=23682342
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lemaire JJ[Author]&cauthor=true&cauthor_uid=23682342
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lemaire JJ[Author]&cauthor=true&cauthor_uid=23682342

YNOBGAANAMIKA AIKTYA/ZYNAEZEIX

1. Metawypiaka Aiktva (ZuvaicOnua, Nwolakec
/\eLToupyLec K.al)

2. AwoOntka Aiktva & ANZ (PuBuwon tou ANZ amo
OTIAQXVIKEC/cwpaToLoONTIKEC TANPpOodOpLEC)

3. Kipkadia Aiktua

4. Neupo-XUHWOELC oUVOEDELC (2TEAVEL KaL dEXeTOLL

onuoto ano/mpoc 1o aipa)

- Ynoduon

- MepwotlAtaka opyava (circumventricular organs)




[MpooaywyeC ZUVOECELC

Brain Stem and Blood-Borne Inputs

Blood bome
information

|

Diencephalon and Telencephalon Inputs

Retina

Assoc. RF
polysensory

information

—

Dorsal, ventral,
tegmental nuclei

[ Mammillary peduncle
Periaqueductal DLF
gray

MFB

ot

Brain stem RF

NTS

Parabrachial

nuclei

Locus coeruleus
Lateral tegmental
CA nuclei

(A1, A2, A5, A7)

I Dorsal and ventral NA bundles

(via MFB, DLF)

Dorsal raphe nucleus
Nucleus centralis superior

I S5HT
AHA = Anterior hypothalamic area

CA = Catecholamine
DLF = Dorsal longitudinal fasciculus
SHT = 5-Hydroxytryptamine, serotonin
LHA = Lateral hypothalamic area

(glucose, Na*, cytokines,
hormones, others)

(to lateral

(1o LHA, lateral preoptic area)

mammillary nuclews)

(to medial areas)

(to LHA)

Hypothalamus

(to PYN, LHA)

(to PVN)

(to medial preoptic area,
AHA, SON)

{via MFB, ST, VAFP) |=

(to preoptic, medial areas)

(to widespread areas)

{to medial mammillary nucleus) fe

(to widespread areas)

(to LHA, lateral

preoptic area, others)

{to all 3 zones)

(to SCN)

(to PYN)

Retinohypothalamic pathway ]

Thalamus

MD midline nuclei ]

Cerebral cortex

MFB

Antenor (‘u\gui.ll«- cortex

Posterior orbitofrontal cortex

Olfactory bulb,
related regions

I—>

Amygdala

Stria terminalis l

Olfactory-related projection

Ventral amygdaiofugal pathway

Subiculum

Postcommissural fornix ]

Precommissural fornix

Septum

MD

MFB -

NA
NTS
PVN

Medial dorsal nucleus of thalamus
Median forebrain bundle
Noradrenergic

Nucleus tractus solitarius
Paraventricular nucleus

RF

ST
VAFP

Hippocampal
pyramidal cells

Reticular formation

Suprachiasmatic nucleus

Supraoptic nucleus
Stria terminalis
Ventral amygdalofugal pathway



ATtayWYEC 2

Brain Stem Efferent Pathways

MTegT
'

Dorsal and ventral tegmental nucleus
Lateral midbrain reticular formation

1

Pontine and medullary
reticular formation

t

Nauta's limbic midbeain
(tegmental nucleus)
CA and 5HT nuclei

MFB

Preganglionic SNS
neuron {polysynaptic)

4

Preganglionic
PSNS neurons

-

Ventral preaqueductal gray

Brain gem
reticular formation

DLF

Dorsal tegmental nucleus

Interpeduncular Fasc. Retroflexus

nucleus

8-endorphin pathway

1

Periaqueductal gray
Brain stem CA, SHT nuclei

Parabrachial nuclei MFB

Locus coeruleus

NTS and DMN of X
(preganglionic PSNS neurons)
ILC of T1 - L2 spinal cord
{preganglionic SNS neurons)

(from medial
periventricular area)

{from septal nuclei,
preoplic area)

{from periarcuate area)

{from parvocellular PYN

(from magnocellular
PVN, SON)

{from RF and IF neurons)
(from arcuate,
periventricular nuclei)

(from LHA)

Hypothalamus

(from medial mammillary nuclei)

(from periventricular nucleus)

(from parvocellular PVN)

(from periarcuate area)

and some scattered areas,

lateral and dorsal)

UVOECELC

Diencephalon, Telencephalon,
and Pituitary Efferent Pathways

Posterior pituitary

Supraopticohypophyseal tract t

Anterior pituitary

¢

Median

eminence

Tuberohypophyseal tract f

MFB Septal nuclei

Anterior perforated
substance

Anterior
thalamic nucleus

Mammillothalamic tract t

Medial dorsal

thalamic nucleus

Orbitofrontal cortex

Temporal association cortex

Amygdala

B-endorphin pathway

L

CA = Catecholamine
DLF = Dorsal longitudinal fasciculus
DMN of X = Dorsal motor (autonomic) nucleus of X

Fasc. Retroflexus

S5HY

Fasciculus retroflexus
(habenulopeduncular tract)
5-Hydroxytryplamine, serotonin

IF = Inhibitory factor
ILC = Intermediolateral cell column
LHA = Lateral hypothalamic area
MFB = Median forebrain bundle

M Teg T = Mammillotegmental tract

NTS = Nucleus tractus solitarius

Thalamus
Nucleus accumbens
Bed nucleus of ST
Amygdala
PSNS = Parasympathetic nervous system
PVN = Paraventricular nucleus
RF = Releasing factor
SNS = Sympathetic nervous system
SON = Supraoptic nucleus
ST = Stria terminalis
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k PAXIAIA
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AEZMIAA
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NwTLO-UTIOBAAQLKEC Aeopideg
AgOIOES MYEAOZ

(vwtioBaAa ko)

MAZTIOOGANAMIKH
AEZMIAA



Avamntuén YmoBaAapuou

WEEK 6 WEER 8
3 KYZTIAIA 5 KYZTIAIA

S dary Brai
NEYPIKOY zZQA. NEYPIKOY ZQA. econdary Brain

Vesicles

Telencephalon

Prosencephalon
(forebrain)

Diencephalon

Mesencephalon
(midbrain) Mesencephalon

. & spinal
Metencephalon _ “smcord

Rhombencephalon

hindbrai
(hindbrain) Myelencephalon

Spinal cord




Avarntuén YroBoAapou: Baolkec apxec

* Apdon popdoyovwy mopayoviwy (Emaywyn Ko opxLkn
Sdtataén vrmobaAdpou):

PAXIAIO2
NPOsOIO YNOOANAMOZ J——
YMNOOGANAMOZ YNOGANAMO2
Wnt @HMATOAOTHZHZ &
Antagonists =2 EK®OPATHE FONIAIQN G Wnt

Shh = Sonic Hedgehog

KOIAIAKOZ
YNOOGAANAMOZ



Avamtuén YmoBaAapou: Baolkec apyeC

* Apdon umtoOaAapkKwy HETOYPOPLKWV TOPAYOVTWYV K.a YOVLSLWV yLa TNV TEALKNA
Sdtataén nupnvwyv & Kuttapkn Stagdopomnoinon
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15-17 w.g.

8-23 w.g. 8.

24-32 w.g.

34 w.g.
to birth
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nituén YmoBoaAapou: Baolkec apxec

» Mel€tn avBpwrivou umtobaAdpou
Kata tn dtdpkela avamntuéng 9-10
EBSOUABEC EWC YEVVNON
Opyavwon MUPAVWVY KoL
Sladopormnoinon Touc:

-Apxn
Stapopdwon/diadoponoinon tng
€€w {wvng KoL LETEMELTA TNG £E0W
{wvng

-Maotikn Neploxn (mupnveg paotiwv
oo 15-17 eBdopadeg)

(Koutserov et al THE JOURNAL OF
COMPARATIVE NEUROLOGY 446:301-
324, 2002)



