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AREIROFIF, BIRZERES, NBATH, BERERIT, lateral 137K
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{8, intermediate IZ%R% -

K& FEHY

EE v

DL > X1zis &8Ik (lenticulostriate artery; LSA)

CAEHOBE, M

DEMO LI, MIRBEF £ERT 5. @Heubner Bk 1E, BRMIEILOTH, #Hi - ABKOFT T HE, AE

ORERA %, GORIIRI&ESIIRE, AB T, AEIRAE
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HFREERT 5. OBER
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KIRFEAO MFE AT 58 L > TE Y ERENICATD
NCTHY, KMZEREOMAFERIEDOZ K PHE X ) = X 4
IR IZ M OO BB S B CTH A V. A2
A5 9E o W 15 35 T (295 HOR AR I 1% (diffusion weighted image;
DWD) 2L ) EWIKE T REE 725 7228, %@#‘Upm EER
DRI B O BRASRD 5D X 12k o7z it
%m%im07/7v ISV & LT & 7275, DWI F#RLL
WA R e ENTE W n 2y, KT, L v A
n‘-%*ﬂ@bﬁ)ﬁ (lenticulostriate artery; LSA), Heubner IRIEfR,
B R ¥ # B BR (anterior choroidal artery; AChA), & Bk
(medullary artery; MA) 7 & @I #E4T % Hl2, &4 Ol
EOIEHE L RN & OBIFR, & 512, BEFSHEZEC
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a) LSA D43k & EAT

LSA 13 RIMENIR E8 KRR (ML) &0 53Ikd %%
WAT, 2~124K (CFH714R) 6%, MLEHRELD
2 mm A5 14.9 mm DT M1 ©_ LD 5 VIR X 1) i
500 BRHIM2 AL OFIELH L. LSA IZEREDR
FRAZATAZ R 2 & AR R IR E S LT 545, M1 o
PR TIEMAE OEAVNE KAMAINZ 2 2 12 EOEDPKE D

ﬁwm%k&b FAMU DAL ERIE 700~800 p 1 23ET 5. 3k
T D W B 1mm 22 2560H0 ) 5 78,

LSA iﬁ}ﬂ@iﬁ{?yﬁ, medial (°F¥9 2 &), intermediate (“F1%
374), lateral (4~57AK) D3NSR, AiALE % @l L
TIHERNICAL. MALELZBET LB, &4, 4K
14K, 8 RIS $ % (Fig. DY, IWE-NTIEI NS
P & Al o 2 BEZ 50 2230 A AS, Marinkovié 5 12 X uid,
medial |&-% O F F NHIEE t&bﬁ% JIRH o T, R
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SMAIEE O SRCFEIIE, B RF:, REEROIMA, RBIRILE
Ho L, WERE, WL - NaEB o LEsek, b

IR L L C ORI 2 &2 K 5 919, LSA D43l iE M1

OYMINZ 72 513 EZEWE R AE 72 LT, M1 Oyt fim &
Fd b BN ESTT 5. ERMICT A @S & Ebi
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LSA &, WHIA &AM 2 [J—FHIZIEA TV 5 DT
7 <, PN ET T I EAMANE BRI o TRITL, 4
fhe LTmARL 27259 B RliE4 KT 2 7. Lzos>
T, PO, AMINOSHII BRI oA § 5. #l
T & R O ST AL TR 44° (28°~80°), WO LD
FALFRTIE 114° (97°~128°) & &5 %5, LSA id4a Ui
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Fig. 1 The three different groups of lenticulostriate artery (LSA) arising from the main trunk of middle

cerebral artery (MCA).

The medial (A), intermediate (B) and lateral branches (C). Reprinted from the figure in the article of 4) with

permission.

Fig. 2 Lateral view of the lenticulostriate arteries of the left
middle cerebral artery (MCA).
The LSAs are located between the left and right arrows. Red arrows

were added by the author. Reprinted from the figure in the article of
11) with permission.

b) Branch atheromatous disease (BAD) HiIffize

LSA SIS OMIZEIZIE T 7 S 158, BAD BUBiZE, iAW
1lig€ (striatocapsular infarction; SCI) 7% &%5% %. Fisher 1311
23200 w LUF @ [%F 1214 lipohyalinosis %34 U 2~5 mm @
T I MEER &72TELTHEY, LSA B OEME L XL D

MIETH LH. —F, FHB OB IR O 5 I 2
microatheroma |2 & V) FI%E L C A &I 1C N SHE L X 72
THif BAD BRI L S 29 L L, LSAEZEDS
NEAIEERC 7 < T d 300~700 u L~V Tl microatheroma
HHAEL T LMIETH D, o T, WH Ty FHELEIND
% { O/ — ATl lipohyalinosis & ) microatheroma ® |
LoTwatEZEzons.

BAD 7S KERZE @A OMCIAER O LGS FSE & 971U, I EST
& DWI &5 5 DX A i e CTdp 5. Fk 4 13 LSA @ BAD B
THSE % U o e 2 Bt & U -CHi R & 2 RN 8 L,
B RN E bR 2 BE5E L, TS BRI AYS < R b
BETHLZ L aediE L (Fig. 3)7® . % HOKFEH
oL, B oREEx LI LD R R EIAET 5
e hi% v, R CIE LR % 38 5 A T 4 AT THREDS:
Wz 25 L) IMMEICEEL W5 (Fg.2,3). T4b
Lo M % R LT Y, FALIME X lateral H12R 0
YMINZ TR OIESETH H EZ 2 Hbih. —F, B ENI R
DHPEZ % T72 ST AT L CRGERi 712 % (Fig.
2). B%5 <, intermediate H12k OFMABERT AL OFIE & %
Abis.

c) SCI
SCILId3#H 2.0~3.0cm L EDOFEEHT5H 2023 LSA D
BdhHTEHoMETHL., L AR, ar<il =/
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Posterior type

Posterior type

Anterior type

Anterior type

Fig. 3 Two different types of infarcts of the lenticulostriate artery (LSA) caused by the branch atheromatous disease (BAD).

Infarcts were divided into two groups comprising of anterior and posterior type according to the middle point of antero-posterior diameter of

the lateral ventricle (top) '¥.

Rl &L MR S N AMZEA BT 5205, KW, wIRbr, IR
Wr& bI2ZD LD BIEHAA LI, LSA OREGREE % 7/~ L T\»
vz b (Fig.2). WEOIEROAKR 59, LIELITRE
FERE BT 5. ERIEF RS Z WA, HRMENIR EEE o
77 u— AliketEHZET L E LS.

SCI Cld, #:% - RIMKIEES - WE O &) I 5 3
o, WL, RIBEER LD NS — v EHEIR SN
L. FRBIMOREREICL Y, WHOBMETIER A D
MEHOBIMAEA SN F LR b ALNS (Fig 4).
Patient 1 Tl&, 7KW CHITS O RIRZEEE OB ZE L N H#E O
IR EEZ SN, FRIETIRRREICE - THRITIHOTY
5 (=), KEWT, ZhkheRiMilETIzH ) BERET O
PSR ZAMURT B (mb), &6 (W1 TSR 1AM £ )5
(=) ORI EEZ SN D . FMIET B SRETC 3 AR
(=) LXBISNEAIAEL (), S 52EFICHMIET
HOMEPMEL TS (=), EIRETTIEZ 0 3 B
AT 2 BB F DT TREHI E T %, Patient 2 TlE, 2
RBAEZE IR IR C (=), BRI MU ST AT
EoTVD (m).

Heubner RBIEIARDELT & ERBRIR

Heubner FCRIBIARIE, A KBEEIIRO A2 MEIIR O F; (Al-
A2junction) 75 1 A& B 2~3 K@kl L TolkL
ALIZIR D £ DI L CEfTT % 0% giafLE %2l L
T, RIBBEI O, W Owl 1/3, REERETAMEE, W
WHRES - mIM ORI T, mIzGE—E, HUREIE, REo, E
RSB ORIEM % RS 5. Fofils, vy A%, i
PHTE WABR, BURFESETS, AR SICaBR L Tn b
(Fig. 5)9. RIRIZTHEL O ML LRI B L Cldifiamnsdy % A5 202
70 FIDOFN KK 2 MET L 72 Maga 512 XU, BREETO T
Ji1% 22.5%, 7713 2.2%7% Heubner BjfIRFEIS & S, FEE
X LSA, & ITHBIEED S DOHIA L2, Zoriidiks o
SCIHERIT b EFR S 7z (Fig. 4). Heubner Ehfk(L LSA P
FELWET DI ENE L, WHEED T medial LSA &5 517
Bbd b2, MERTROMERIZEIC LSA 12X 575, JEMHERIC
7 %13 & Heubner BJIROFIHA A E { %5 (Fig.5)?. Fig.5
1% Djulejic 512 & A FEMHMN I MBI 2 FEA L 72 MEAR
THHD, WHHMRTWVDB XIS, MEERTE ML,
Heubner 1}k, medial LSA, WNSHBIIR 2> & O EFEFL 72 & 055
AMEEL%E L THB Y variation 2%\ 9,

D & INBERE D B 12 DWW, Heubner Bk Sl
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Fig. 4 Two patients with striatocapsular infarction (SCI).

Open arrows indicate the infarct in the territory of the medial group of lenticulostriate artery (LSA), while thick arrows indicate that of the

intermediate group and thin arrows indicate the lateral group.

313 limbic zone, 4}l LSA %3 % sensorimotor zone, Pl

LSA fH3# (3 associative zone & XFIL LTV 5b EDEZ b d 5 30,

AChA DEFT & EREE

AChA (&, WHEHBIIR DA srtlk & L CTHRAS MBIk Ik # &
0O ARG 2> 5 43I % 3090 ARISETE AT 7> & W A % 58
D, BURME S CHINE T A ORI IET 5. TlmEEEs
45 (cisternal segment) 75 EH 7% 3 MEAFIET 5. 1. 4
M2 o CHIBERERMTE Rk, $5, MWERE) % i
T 2508, 2. WHENZGEFT LRI H i % 2B 5 2 404k,
ZLT, 3. LHICHALEEEEL CNG, REREEE
T A0 THAE. Z0% 3O EmPEDs5HE, Rhoton 5 ¥,
Marinkovié & 33 (2 X 1), Tfiikk & @O 2 B2 5T
W5, IR R B RN &, m A I W R,
M a %% O retrolenticular part, fHARYMAIZ: & % T 5
LENTWS.

T 13, BRI 22 MBE B 1,762 B2 SN WIZIRB Y 5
JIRAEZE 90 FE B DOV THRES 24T o 72 %9, WL T 2/3 12
R 53 % Al %€ % posterior type, WAZM AT S 1/3 % LT 5

HiZE % anterior type, W& A7 52 % combined
type, EEA 1 mm LT OMZE% dot type & L7- (Fig. 6).
Posterior type 7% b F4HEE T 46 5 (51.1%), K\ > T dot type
7528 % (31.1%), combined type 9 ¥, anterior type 7 5 C
& o 72, Posterior type IFNEEEHZ S 2/3 £ &£ HI271.1% T
HRIMENZAEZEDS ] AT W2 AR EERNETNL 13% Th - 72D
Ik L, anterior type (EBIRYMING 7 < B ERNETIE 71.4%
RSN oI, EFLO microsurgical FFSELC L 4 Ifil
BEATRRAR E X (RIS LTEBY, posterior type (& LB D E
AL DHZE, anterior type [ZILAAE DI TH L L E 2 LN
% . Combined type | cisternal segment 2* & @ L [AlFE A3 358
B2 27 5 CWT BAD #F7 12 & - T A TTHEM:,  dot type
13 lipohyalinosis (2 & » T2 W REMEATE 2 S 17z,

AChA ZNAERMET 283 2 ERT A2 EHE2ZLNTWVD
233090 SR OMET, WAERMATT 1/3 & AChA O3 HlH
WTHDHI LRSI ENMR 7272, HESPZWEW
9 KL, 2O LSA WHIEE, Heubner Bk, WSHBIIR 2>
SRR L 7o gk, $BsCmBIR D> 5508 L 72 HURIK F b
EEIRZ: &b A MIE L CB Y, AN RMHIECT variation 2%
e EHEZ6N5 9. HAEEME, L KEHR, [
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Fig. 5 The vascular territories of groups of perforating vessels using a selective injection method?.
Left: The axial section through the genu and splenium of the corpus callosum. Lenticulostriate artery (LSA) supply lateral and superior part of
the head of the caudate nucleus, while medial and inferior part are supplied by anterior cerebral artery (ACA) perforators. The LSA also supply
almost the entire anterior limb of the internal capsule, putamen, and proximal part of the posterior limb of the capsule. The distal half or two-
thirds of the posterior limb and the retrolenticular portion of the internal capsule are supplied by anterior choroidal artery (AChA) perforators.
Right: The axial section through the inferior part of the superior colliculus. LSA supply the lateral and posterior part of the putamen, and the
posterior part of the lateral segment of the globus pallidus. The ACA perforators perfuse the entire head of the caudate nucleus and the
anterior limb of the internal capsule, the anterior and medial part of the putamen, the anterior part of the globus pallidus and the medial part of
the anterior commissure. The AChA perforators nourish almost the entire posterior limb, the retrolenticular portion of the internal capsule, the
optic tract and the adjacent part of the cerebral peduncle. The ACA perforators perfuse the anterior and inferior part of the putamen, and the
nucleus accumbens.
The territory of the ACA is presented in yellow, the middle cerebral artery (MCA) in red and the AChA in blue.
A = atrium of the lateral ventricle, AC = anterior commissure, AH = anterior horn of the lateral ventricle, ALi = anterior limb of internal
capsule, BCCa = body of corpus callosum, BF = basal forebrain, BV = body of lateral ventricle, CCa = corpus callosum, CcS = calcarine
sulcus, CF = column of fornix, CgG = cingulate gyrus, Cl = claustrum, CN = caudate nucleus, CnS = central sulcus, CP = cerebral peduncle,
CR = corona radiata, CrF = crus of fornix, CS = centrum semiovale, Cu = cuneus, FF = fimbria of fornix, FL = frontal lobe, FMi = forceps
minor, Ge = genu of internal capsule, GeCCa = genu of corpus callosum, GP = globus pallidus, GPI = lateral segmentof globus pallidus, GPm
= medial segment of globus pallidus, HCN = head of caudate nucleus, HF = hippocampal formation, Hy = hypothalamus, IC = internal
capsule, IH = inferior horn of lateral ventricle, In = insula, LGB = lateral geniculate body, MGB = medial geniculate body, MP = missing part,
MTF = mamillothalamic fasciculus, M2 = insular segment of MCA, OpT = optic tract, P = putamen, PC = posterior commissure, PH =
posterior horn of lateral ventricle, PHG = parahippocampal gyrus, PLi = posterior limb of internal capsule, POS = parietooccipital sulcus, P2
= distal segment of posterior cerebral artery, Pu = pulvinar, RCC = radiations of corpus callosum, RLP = retrolenticular portion of internal
capsule, RN = red nucleus, SCol = superior colliculus, SeA = septal area, SN = substantia nigra, SP = septum pellucidum, Spl = splenium of
corpus callosum, STN = subthalamic nucleus, STS = superior temporal sulcus, SyC = Sylvian cistern, SyS = Sylvian sulcus, TCN = tail of
caudate nucleus, Th = thalamus, TL = temporal lobe, TSV = thalamostriate vein, VR = visual radiations. Reprinted from the figure in the
article of 9) with permission.

L EHEO=FB RS Monakow JEBEIESH 4L TH 505, 4 WRWL AL TH L, COXMIE, B THE A 55

[l D#E TiE, Monakow JiEfF#F1L AChA FEIROMZED 1% D o7z E YR ZEDHHRL TV D, RITHLE

HTdholz. TS A M8 1L, MR ZETT 2R UNEIRE B & T

FENZ R L THEEIZ I ) SRR T 5. BEEBUI RN 2L

BEERDET & B EE JERL R BUR & HEC S A TR 2R & X L CRAEZR MR & b

XIS, —77, PRI H I EI IR & TR ENIR o 52

KIE BT O T B4 HE, — iz, KKE BRI ORI L o Tw L HOEETHL (Fig. 7, 8).
B9 LRI CRIM=E o Bk b EEfs LM =2 2 C



60 : 402 i AR AR

anterior

posterior

combined

60 % 6 5 (2020 : 6)

Fig. 6 Three types of infarcts in the territory of the anterior choroidal artery (AChA)%>.

Top: anterior type, middle: posterior type, bottom: combined type.

a) BREBAE

PR D 1 ADSHIES 5 L INE L ZIZHRE T IMIALES S
Fh B H 2% & 723 (Fig. 8). Yonemura 5 & MRI 4
ORI R 2 72T 2 A7V, 2RI OB 28 CLERER 2R
WAL AR ZE I L, Ze NS, NSHBIAR - TRk
BR O - PAERERLERFEGERBGIEIEREICE L,
FERETIZE DT — AR L2 4EH L7 %, 72, Lammie
SIEPINH O ZE O FIMBI ORES 22 &, HLEEO I s
FEEF] T/ ISR OFFEL L & B IO F 7213 KB IR 12 2848
BarFLTWEIEERRHL TV, NS, BEEEL
LI— %415 T 79 BIOFEEBAZEH 45 BIZZARIEMER E %
ML, IFSLBAAEDS 29 Bl T b £ <, IRWTREBIRES
WNEIRZE 15 1, (L EEAHE) 6 B, SHBENIRIRZ 2 Bl CTh o 72 .
T b HHREER D ICERIETEE B S/, JERIETE
BRI SN o TER O R IIHEB OWREIC L 55
7 M EFEZ SN D, A ZE L/ MEZE T/ & 3
RSN DD D 5 DS, FEARRE DT REME 2 2 97 &THICE
THHEE=Y—, BHIL-> TIRAET % &%k
FRER AT ) LEDPH L.

THEAAZE & LSA HEZR I3/ Co X BN L <, iR
DWBEPBLETH L. WEBED D B HRINEIK O insular

b

segment : M2 {ifi2> 540 L, BNEHTA 121872 9 538 1% long
insular artery (LIA) &IHENL T4, Tamura 51, LIA A
FEBHUIOWTHRT L, WEOREE LTI IVEy A% ki
7> B i % #5358 (anterior horn -insular cleft; A-I line) 21
13> Twb I EERL (Fig. 8), IREBLEMAANZE |2 g
LT, RIRBIENS {, ERIFREG IS EM % f5 6
LCw5. LIA ZBEEAEZETH 555, LSA &<, Alline
L0 FORIEEER, T L v AR AR B IR S X RS
LHMTHETHA.

b) SESRAEIAT g

I AT B A OB AR I e o T Y, TSNS
BIROSRAE - PAZERA IS LS RS EAYE U 2 2 L A%
V. CORERIBRFINIMEEDN SR T L85 — UL L
TR T, IRMNEIR & R RINE IR OB AR ZE T 5
ZENMERRES NS (Fig. 7, 8) @)

—77, BRI AL TFET, Ki%D & OF e
AN EA 2 o THEL L T GBFETRIARIZIZ A% 555 % 1
L, BRNEAROEEIHLE T 5. LSA ORI & 2 -
THY), BAD BIHEN R KEZRTIHMTH L. L
7z, FORBNEIIR M1 #5872 5 O LSA & J2 B & OB E A O
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Fig. 7 Cortical border zone infarction (CBZ) and internal border zone infarction (IBZ).

VIR S N2 BE LIS AH 2 L, IREB BB eI 5\ 1
internal border-zone infarction (IBZ) & I-iX# % (Fig. 7, 8)*.
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Fig. 8
A: Two patients with medullary artery (MA) infarction. Top figure especially shows long insular artery (LIA) infarction. B: Microangiogram of

cerebral perforating arteries™, superimposed by Branch atheromatous disease (BAD) type infarction (yellow colored), lacunar type infarction

(brown colored) and MA infarction (navy blue colored) are superimposed. Polka dots indicate border-zone (BZ) between anterior cerebral artery
(ACA) and middle cerebral artery (MCA). Pink dot line show the LIA and red colored dot circled means internal BZ. Reprinted from the figure
in the article of 13) with permission.
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Abstract
Cerebral deep vascular architectures and subcortical infarcts

Yasumasa Yamamoto, M.D., Ph.D.?, Yoshinari Nagakane, M.D., Ph.D.? and Yasuhiro Tomii, M.D."

U Department of Neurology, Kyoto Katsura Hospital
2 Department of Neurology, Kyoto Second Red Cross Hospital

The lenticulostriate arteries (LSA) supply the lateral half of the head of the caudate nucleus, entire putamen,
anterior limb, genu and the superior part of the internal capsule (IC) and a part of the corona radiata. The LSA consists
with medial, intermediate and lateral branches. The medial branches perfuse the lateral segment of the globus pallidus,
the head of the caudate nucleus and the anterior limb of the IC. The intermediate branches supply the anterior half of the
LSA territory, while the lateral branches supply the posterior half. The anterior cerebral artery (ACA) perforators,
predominantly Heubner’s artery, perfuse the inferomedial part of the caudate head, the anteromedial part of putamen,
the anterior part of the lateral segment of the globus pallidus and anterior limb of the internal capsule. Such territories
can be represented by the anterior and ventral basal ganglions. The anterior choroidal artery (AChA) gives off three
main groups of branches including the lateral branches that supply the medial temporal lobe, the medial branches that
supply the cerebral peduncle and the superior branches that supply the internal capsule and the basal ganglia. The
superior branches are further discriminated into proximal branches that supply the anterior one third of the posterior
limb of internal capsule (PLIC) and the medial segment of the globus pallidus and distal branches that supply the
posterior two-third of PLIC, retro-lenticular part of the internal capsule and the lateral thalamic nuclei. The superficial
penetrating arteries, i.e. medullary arteries, arise from the cortical branches of the middle cerebral artery (MCA) and
supply the deep white matter. Infarcts caused by the medullary artery occlusion are located in the centrum-semiovale
and half of them were caused by embolic mechanism. The centrum-semiovale corresponds to cortical border-zone (BZ)
while the corona radiate corresponds to internal BZ.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:397-406)
Key words: subcortical infarcts, lenticulostriate artery, Heubner’s recurrent artery, anterior choroidal artery,
medullary artery




