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Medial Temporal Vasculature and Surgical Tips for Medial Temporal
Microsurgery

Kensuke Kawai, M.D.", and Nobuhito Saito, M.D."
1) Department of Neurcsurgery, Graduate School of Medicine, The University of Tokyo

It is essential to understand the microanatomy of the medial temporal structure and its vasculature to safely
perform microsurgical procedures for temporal lobe epilepsy and medial temporal tumors. We review the medial
temporal vasculature and provide surgical tips for medial temporal microsurgery focusing on how the uncus is
associated with the anterior choroidal artery and the hippocampal sulcus is associated with the hippocampal
arteries,

The anterior choroidal artery runs posteriorly along the superior aspect of the uncus entering the choroid
plexus. The uncal artery branches from the cisternal segment of the anterior choroidal artery, runs downward,
enters the uncal sulcus and then forms anastomoses with branches of the hippocampal artery. The important per-
forators, particularly the capsulothalamic artery, branch from the most distal aspect of cisternal segment or some-
times from the choroidal segment. Uncal resection can be safely performed avoiding injury to the anterior choroi-
dal artery by subpial resection ; however, care must be taken not to injure its perforators running medial to the
choroid plexus when resection proceeds posteriorly. Care must also be taken not to injure the lenticulostriate
arteries since their proximal portions run considerably close when uncal resection proceeds upward.

The medial temporal branches from the posterior cerebral artery are the hippocampal arteries, lateral poste-
rior choroidal arteries and inferior temporal artery, entering the hippocampal sulcus and fimbriodentate sulcus,
the choroid plexus via the choroidal fissure, and the collateral sulcus via parahippocampal gyrus, respectively. Dur-
ing the final stage of en bloc hippocampus resection, we open the hippocampal sulcus and sever the hippocampal
branches deep in the sulcus with the pia mater covering the subiculum to avoid injury to the posterior cerebral
artery.

(Received March 2, 2012 ; accepted March 22, 2012)

Key words : anterior choroidal artery, hippocampal artery, uncus, hippocampus, microsurgery
Jpn J Neurosurg (Tokyo) 21 : 594-603, 2012
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T #&Id (Fig. 1~3)
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ii'nm (ETHLIENRNEZD L DI T 3 4HTH
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NI D BB B AT L Twa, Sy
WL EIMT 2 855 %2 TP (apex) ENESIZ LATHBH¢
(Fig. 1), 423 2M09:® (uneal apex) L (3W74 5
LDTHA,

Modafiiziz, EAITPERUGHT (semianular sulcus)
LV LIEERSH Y, T4l MRI DRfIRNC S HMT 5
ZEMTES (Fig1~3). W6, Hi%* (uncal
sulcus) RHEHMD X HIZETECHNIZ ADAE KLk
WHOTH S, MIRFEIIRE 20 BEIRMC - T
1195 2 25503008 CRigiil X U LolErasEH Ik
[1* (semilunar gyrus), Foy A Z ZBERIASEM]* (ambi-
ent gyrus) TH 5, BOE PP EHH S M, Sk
(uncinate gyrus), &+ 2 3 =4F* (band of Gincomini),
NIl (intralimbic gyrus) 2435 (Fig.1, 8,
HFR DU FITI3HEE CAL, BRI CA3 23(ifEd 5. &
AR E 2 v 2 3 = 4iFE, B0 2 R 2 SRl
i#* (superficial hippocampal sulcus) THEY &5,
%, B Hi L 280 B 2 DISRED AR TH 3.
3% CA3 L2 Fii{omiss s iRy 4 22, (A
e s 5 L, Nk (S 1283
1A% (Fig. 1, 3),

2] $0& AIRARHEEIIRDET (Fig.1. 3, 1)

WTIRFGEIIIRIE, MRUNRD S 00 L 28, B R
Wil THAE L, WREGHOTTC, RGN AS
(Fig. 1, 3). DRI A S 8RR L L IREG 24 ik
i#, F# b5 inferior choroidal point & 1FILSF, 20
mm %HD T EHHAY, Marinkovie 512 kg, TRk
o THEL THOIRMBICASL R Y =2 25 4
DI 0% TH A, R AS EC2RENE (cisternal
segment), A2 TH 6 ZHRHHET (plexal segment) = i1F
508, RV T OIRREGEIIR L A i & ok

#MEE: SRS DHAGRIAEDEE SRR e N2 5 ¥, il
LELDTHAS,

Fig.1 An illustration showing the right medial
temporal structures and related
arteries”

See text for the details. In this illustration, the
hippocampal sulcus is not indicated, which is the
line between the dentate gyvrus and the
parahippocampal gyrus.

A.C.A. ¢ anterior cerebral artery, A. Ch. A. © anterior
choroidal artery, Amb. ! ambient, Ant. Hippo. Parahippo.
A.: anterior hlppocampal parahippocampal artery,
Ant. Parahippo. A.! anterior parahippocampal artery,
Ant. Unc. A.: anterior uncal artery, Band of Giac.:
band of Giacomini, Car.® carotid, Dent. : dentate, Inf,
Chor. Point ¢ inferior choroidal point, Intralimb. ! intra-
limbic, Lent. Str. A. ¢ lenticulostriate arterv, P. Co. AL ¢
posterior communicating artery, Semianul. Sule.  semi-
anular sulcus, Semilun, @ semilunar, Temp. Pol. A.  tem-
poral polar artery, ‘Iv. : tract, Unc. Hippo. A. © uncal
hippocampal artery, Une. Parahippo. A.: uncal para-
hippocampal artery, Uncin. * uncinate

e,

ke = LT, §9 00% CHIEEDS, §Y 50% CiEHE
filfiAiz o i, Subkie firdeniZe BT FIF L sl
A% (Fig 1, 3). Bifodie, GiREGEIINRD S 78
B & 8 KBSEAR S IR IR 2 Dz b
B (e 3) RIS H IO FE L BT IRAA BT IR O A SR
LA i, BHREDZH (piriform cortex; RN DLE
W) 2 ORISR M1 Bl SHIR AT E LN
il L2 e ey 4, Sk, GilREGEIRD 22 S, N
HURHR, hOERNR, e KIERIRD & ORISR ko
THiflfiagih s, 2O Ay — RN E
1 ,Z'IJ

Gz o T, Marinkovie S DR AR Z v
abfll Rl h 5, NIRRGEIIRD RO R, ¢
HTHIRA S UEL TP 3mm £, GRS EEIIRO 4
OiEfidpsilia, Zhe s oiE{aEn R, INEIRS
% NHEENRD & DEBEE L -HHcHif LIl A D, BT
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Fig.2 DMedial temporal structure and its coronal sections in a cadaveric brain and MRI
Left* An illustration of the left medial temporal structure”. The roof of the inferior horn of the
lateral ventricle is removed to show the hippocampus. The red horizontal lines indicate the position of

the coronal section in the middle and right pictures.

Middle and right columns are the pictures of the coronal section of a cadaveric brain' and coronal
MRIs of a patient, respectively. The pictures and MRIs are aligned corresponding to the red lines in

the left illustration from anterior to posterior.

Arrows in the middle and right indicate the hippocampal suleus. Longer arrows indicate the

semianular sulcus.

B, AOBSEET S, -4, GIRMEIIIR DL
LMD 5 i 2Tk, SMIERIEDIE S, IRSE
HHZAAHMTAWT 2 50T, ol kb kL,
O ERTIEE® (capsulothalamic artery) &FFIE4h, M
Zi), BikBoRM, sUAMHIERZ TS (Fig 1),
IS DEEEEIE EHBEE IMI - R E o i) -
THITHARIZ KB, —F, HBICHiEA 2900k, M
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2, fRoEEH»SINSsLDL 55,

MRAAHEN T RIBRAAIEIINGIE 85% T 2 Ak T A1,
A ARSE ST - TEFF L, MR IRsS MR = v
GF 35 SEE RGO A 2ET L ThRERKE
(glomus) 12F 5, R A» oGS E I H
[REEHAY I EARE T, Erdem SYHEENC 2 0WHE
{E2EHHL TV 5, Marinkvic 6121999 4z 2D k94

il IEES s AR R LTLE MY, 208
2005 L2 1E, 20 Effed 15% CHRFSEE D & a1 BT
oz dT0ab 62tk ® Fernandez-
Miranda 5%® 47 Wiff TN <2, WABHKIRZ
62% TN OB, RGN ABMMITHEEL Ty
#h5, 38% TIIRIEZMC Ao ifRlc s L Ttz &
GBIz, 7 HETIRIRGERD & DBl TlEk~AA 58
A%, 2 BikC/MIEIRMGEIRD & 52 IRIZAS
WM ZEOTVHS,

3 BPRAEER
HyHBEHERUSIC k A 8¥PE0 dedEik oG 2 %8y
T AMO YA, 2 A0E, HEEThReTEE
PEEz 3T 28 L AAT Ta—F T, HhH%E
UERL TS, Fiflizidd S Tl BiEEsiRiEi%
Sl 20, 2L, CHTFT7o—FTURE
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1: anterior inferior temporal artery, 2: anterior
hippocampal artery, 3: parahippocampal arteries, 4:
posterior carebral artery, 5:dorsal surface of the
parahippocampal gyrus, 6:fimbria, 7% margo
denticulartus, 8 uncal branch of the anerior choroidal
artery, 9: anterior choroidal artery, 10: uncus, 10a:
semilunar gyrus, 10b: band of Giacomini, 10c: uncal
apex (intralimbic gyrus), 11 uncal sulcus, 12 internal
carotid artery, 13 : middle carebral artery, 14 : anterior
carebral artery, 15° posterior communicating artery,
16 ventromedial surface of the parahippocampal gyrus.

Fig.3 Uncus, uncal branch of anterior choroidal artery and anterior hippocampal artery

A i Ap illustration showing the medial aspect of the temporal lobe with the related vasculature®’.

B ¢ An illustration showing the uncal sulcus vasculature”. Vessels entering the sulcus correspond to
the ones in A. Note that the anterior hippocampal artery enters and exits from the sulcus feeding
the piriform cortex. Note as well that there are anastomoses between the uncal branch of the
anterior choroidal artery and the anterior hippocampal artery.

€ A schematic drawing of the medial temporal structures and related arteries'’.

naH#i:, Z2o0ilBOARTHS, Moluiisi kbl
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S DIMBERIRIGEIIR L DM EOREIZ Lo TET S
DEHILENS,

4 fISEEARIVIBR TOERR
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Jpn J Newrosurg
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DY A7 RN,
-Ji, TR0 Filiciao EAUIRIZED. L
¥ AEBAGIIRI 2 A U, Wi BLL i
2R 2. THiY FA o, SRk
I R ERIR O 2 ¢, BdTifNWERIC B 50
fill, 4 ded i AT, ANSENRD S ok L TEY
LEFF3 2 0L o X AR IIRE 2l i L
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Fig.1 Perforators of the anterior
choroidal artery

A conceptual drawing according to
Marinkovic et al. 1999™ on a figure by
Duvernoy 1991,

The anterior choroidal artery forms

perforators to (1) the lateral areas to the
optic tract, (2) the optic tract, and (3) the
rostral peduncle. The main perforator (1) is
called the capsulothalamic artery that runs
posterolaterally,. This branch may also
originate from the anterior choroidal artery
after it enters the choroid plexus.
c: caudate nucleus, cc: crus cerebr, hi:
hippocampus, ot:optic tract, pi:pars
lateralis of the globus pallidus, r! red
nucleus, s! subthalamic nucleus, sn:
substantia nigra, t* temporal horn of the
lateral ventricle, ts: temporal stem, zi:
zona incerta, * @ uncal apex, 9: circular
insular sulcus, 23! parghippocampal gvrus,
24 ¢ subiculum

RHOT, Rt EEO B RETMN SN, o
iR R o 2 2 2 T RBRIEXS
%%, de Oliveira 12 1999 {E9 Marinkovic Ji LIz L, 11
B0l -C LIRS GO RE T IV R I A = 2 2 S, (iR
HETIR O NRES AL & i3 B (FE L v
DEAGEa s PLEY, LiL, 295 Marinko-
vic 5% Fernandez-Miranda &V @A Liug, Nl
PIER LS 15~38% CTHRIGHEE 5 2008 T 5
AN RO R D A F v 70t S -
R ORI, W - EET O WIBRIG M 2 B2 fi~inn
U+ 505 EaREAVROREZIRGAD Pt
ﬁﬂi%iiﬁz’-‘m SRR TEBLRNETELTLAY ZE:
%TﬂmwguFWEM%GMﬁWﬂWﬂL fmwm
DAfFETGR D % &, YRS AAIBGIRE - e R
AR BN TP {’iiiiﬁliiyz%hﬁ:} DEEHHIHEET 2 5 (Fig,
54), COMECTTE IR RGRO I £ 1 5 720
ELIFL ISR 2T 548 2O kA LD

NnATEIEHUEEORSIEA. La L, BT 3IR
ipEE 2 ORI S TS, NUEIRRA SRR
THEETH, EhEny 4 7ThH, ZoiiREREAD
T {2 B IME T 20T, BERES IR Z
AT kDM <, ZauR g A kit e AlE
LTEIRETHAT (Fig. 1),

BEACBREER

1) asEEE

g sy Lz 1z, B L ISNYH 5 (Fig 1~
3. 6). Miirfonifk Aoz pksasnmzh, B

THHEIMCBTY A, MilE X OGRS O T
[TRA 2, #E LS E DI 2 2T, PEiE
THB I Lihhs (Fig.2).

HORENBE TSN R 2 e L Tua s,

# D LBAFOL AL TEIEEONI LR EES £
BEL Tuin, ZolisdlEe fiue_mmm R#GATHY,
iss &  SIFHEDIIR T L 55, MiFE, RO
fHFB L hTshTnS (F:g 2),

Ml i R BT T r 2 AMTIGAD C &
kot ENS (Fige). 2Dk LiElfie4
!-f,i'é'% E, s ot 2T abETh B
ZE, O Ty E MR nERIcES S L T

WHIEHMTES,

Z DI A E { a7 normal variant 23(F0EL,
U SE (hippocampal sulcus remnant) & UEIE3%
(I-‘ig. 6), WficPElihZ 2L, MohafiLiizobl b

OENEIUANE, BSIROREER, SREOSHITIE
= Jﬂl RLCLADHITH B,

2] 3978 - B S BRI

9 - R IR, FWiEEM TS D,

GA DR PNIEAT L, 2ollio { SETFHE i
Wir{ifed 5, ﬂuﬁf:{ifﬁﬁ:ﬁﬁ)k iz, WiREEIRD
FHEA S AT B, . B KRR & LR
SR SN - A 5“5

PHMERIE, SRR P2 A5 K E { T -
re 20 3 Bt E LTaEEd A, aliEIS IR S0
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5 (Fig. 1, 3), 0 - BRI P2 ZU TR LEBR
R o i L 72 FllWiiR» oMb 2 2 455,
FENSIRIR £ Wi J R (splenial artery) 706 JTHE T
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Subarachnoid surface of lateral
| geniculate body over residual pia
of hippocampus

Ventricular surface of lateral
geniculate body

Hippocampus

Fig.5 lllustrations showing surgical tips for use during hippocampal

resection =
Modified from the reference’".

A tIn the final stage of the additional posterior hippocampal resection, the
cisternal surface of the lateral geniculate body is recognized bevond the
choroid plexus and choroidal fissure after subpial resection of the fimbria.
Care must be taken not to injure the perforating branches of the anterior
choroidal artery, which may be hidden over the choroid plexus.

B : In the final stage of en-bloc anterior hippocampus resection, the hippocampal
sulcus is opened and the hippocampal arteries are severed deep in the sulcus
together with the pia mater covering the subiculum.

WOPHIL 725, NEIREGEEOINR, B2 ChaiR P2 Ak, 2
KGR Ee CRIETNR, SR IR, st

BWRMBIIR) % ET_XTHSMET s/ Ay —r2ihtL %
L .J]-

i S SR LSRG & D, B KEEIR
A, rmnmw.mxmma»a%ﬁt s (Fig
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Fig.6 Ontogenic formation of the hippocampus and hippocampal sulcus

Top : Formation of the hippocampus and hippocampal sulcus in the left temporal lobe”. Note
that the hippocampal sulcus is a folding of the cornu ammonis with its pial surface. Red arrow
hippocampal sulcus, D: dentate gyrus, C: cornu ammonis, S: subiculum, P parahippocampal
gyrus.

Bottom left: The right cadaveric hippocampus viewed from above”. Red arrows:
hippocampal sulcus.

Bottom middle : Coronal histologic section of a normal adult left hippocampus®”. Red arrow:
hippocampal sulcus.

Bottom right : Hippocampal sulcus remnants are noted bilaterally as cystic changes in the
lateral hippocampi of a normal adult (arrows).
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