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Perforating branches of the vertebrobasilar system
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B (C D9 dperforating arteryld, RFMEBADHEMIEEE UTHBICEER®IZIBL), Ficmajorix
perforating artery® 3 D813, HWRENICHEZRBENEEAETHD, ZORINDOIHFEEEL
Bbond. Vertebra-basilar systemh 53, KAKESRH SAEF - KIS HF TZ% < Dperforating artery
MRIRL, ZOREICET 2 EEBEHNDOHBEFH, OERERICEVWTHECEETHD. TS50
RSIZOBEIC DV TIFARRFIZNFELC I >TBELZLDREFILBRINTE D, XEFETESED
DEFRZHEBOE RICKDERLEHHBEEE CRIETRE THD. ANETldvertebrobasilar system®
perforating artery(CDW\T, ZOENEE L BIRMES], BEIT DIREFO—ILEBHRT .

[Posterior cerebral arteryh\ 5 Mperforating branch)

Posterior cerebral artery (PCA)H\5 (dthalamogeniculate artery (TGA), thalamoperforating artery
(TPA)D21EFEDperforatorH' 9 5. TGA(Fambient cistern(CFEEL, %< (P2 segmentHh Sikcisd
21, medial poserior choroidal arteryh 5 DRUZH UIELIEHSNSD. TGARFDIRRICERICETL,
BRI DEBIMAER, KBEROME - BRIOKICHIT D, —7A, TPAEZ(EP1 segmenth SigisL, BE
([F2-5AKRFET S. interpeduncular cisternZzE{TUT, ABEHREKXKHMOBICHFEEITDIERBILE
(posterior perforated substance) NMSAKAICASD. DjulejicSDIREIC LD E, TPARBDMEIFS3.2%
CHFEETDESIND (1). TPAICEAT 2RBIZNLBERREDBEZL OXBMRSH DM, PercheronsDIR
BICKBIFATIANODENUIELEESIBENS (2,3). 2DOS535—fIDcommon trunkh STEHEAIREKRICH
w9 D941, artery of Percheron&E#ficna (Fig.1).

Percheron’s(C KB TPADS A T53%
¢ Small branches arising from both P1

e An asymmetrical common trunk arising from a P1 segment (artery of Percheron)
e An arterial arcade emanating from an artery bridging the two P1 segments
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[ Basilar arteryh\ 5 Mperforating branch]
Basilar artery (BA)H\S (/B4 Dpial arteryBAN CZE Dperforating arteryh 2z L, ZDOREECEIL
TIRBECHRIZDN, RARZENFETEZLORSENLBENTEL. SakatasIlC XKD EBALSD
perforating artery(d@lateral pontine artery (circumferential perforating artery)&@perforating
artery (paramedian perforating artery&I(C3#8EM, circumferential perforating arterylC(&
pontomedullary artery, large lateral pontine artery, posterolateral artery”', paramedian
perforating arterylC(d&caudal perforating artery, middle perforating artery, rostral perforating
arteryDEFN, ENFNDRIBEDHISLITOREZET S(4) (Fig.2).
(Dlateral pontine artery (circumferential perforating artery)
BA trunkh 52U, BZEMAUCETL, BHIOPIEEICHBRperforating arteryZnU%d 201
.
epontomedullary artery
pontomedullary sulcusL/NJUIS@E 1 AFEL, pontomedullary sulcus(ZiB > THMAICEITL, HE
BEDrostrolateral part TR 9 3.
elarge lateral pontine artery
BA trunk®Di=fi1/2h\ 5286 L, BE—RIC1-3K7FET 5. BORARBZMUICETL, BB
PP/ TR T B,
eposterolateral artery
BEIISCARRIBED T BN Skt U, SCAEHE U THMAICEITL, BDrostrolateral part(i&
K93,
(@perforating artery (paramedian perforating artery)
BA trunkh 52k L, BOKERIERCHHT DOTREE
ecaudal perforating artery
BA trunkOREEMMNSEIBL, 1-4K7FET . foramen cecumM SINEBE(ICAD, EICHERIF
P RAIER, BEREOERAIZRET D.
emiddle perforating artery
BA trunk®ZH S L, 5-9AKEZ<FET D, Basilar sulcusDedgeZBnh SponsRICAD, #
K8, ARIEFTO—EB, BEKREOARD—EE, NAKFEROEPRZRET D.
erostral perforating artery
BA trunkDREZBAMAMNSHUIRL, 1-58FET . SCARBHSHIRTDZEHHD, TNIC—AIN
RIEITDZEHHB. Interpedunclular cisternziEITL, interpedunclular fossahSANARICAS.
ZNSIFPCAN 521X T Bmesencephalic perforatord 9 < EEAIICHIET B.
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(a) (b)
Fig.2 3D-DA partial MIPRIC THaH =5, BAD S Dperforating artery.
Axial image(a)lc Tmiddle perforating artery (B<EN)& lateral pontine artery (<88), SCAIC
79 D posterolateral artery (RXRENHEEINTND.
Midline_t Msagittal image (b) TlEmedian perforating artery Td drostral perforating artery
(%<88), middle perforating artery (B%EN), caudal perforating artery (2XRENHBETES.

[Vertebral arteryh\ 5 Mperforating branch]

Vertebral artery (VA)HD S Dperforating arteryld, anterior spinal artery (ASA), VA trunk, pial
artery (PICA)D\S#2889 S. ASAH S Dperforator(E DUk (CIERRTEZEED 2 L\ ERIE U TR
¥ D, median sulcush SINEBAICEVDEHDE, sulcusHMAH SBEEHEEICAD DN D S.
Marinkovi¢ SV 5M22{kMcadaver studylC&3 &, ASA (AAIVADL S Dvascular rootd KUEHED
main trunk)h\S Dperforator(d, (FF2H) (root: 95%, trunk: 100%) [CHS5NB—AT, VA trunkhH
5($1-34 Mperforating arteryh'54%(cH SNz EHRELTLND (5) .

EZ&ZSIIJSNET2018ICH F2HREAFEICT, VA trunklTHZDEWI1206/D3D-DSAETHIN S,
perforating arteryDFES KO DIRFEDIRTTZIT > TS Uc. VA trunkh S Dperforating artery(&
118 TREZN, @FEDcadaver studyk D SHBEICFELTCLWE., ZNIICEDIREICE L NI THES
(KT Dterminal type&NEE (CB > THEEAMICEITI Blongitudinal typehBESN, BB
lateral spinal artery (LSA)ICBYIT2HDEBbniz. Xz, RIFESNperforator(dnon-PICA type
VA (AICA-PICA type VA)THBEICZLKFELTWE (hon-PCA type VAEPICAZEIZVATD
perforatorAR#DI&TE Tp<0.001) . ZOFEBERXDIRDEEN S (F, TN X Truptured VA dissecting
aneurysm(ZX UTIZER (CHEITS T E zinternal trappingld, non-PICA type VATIFERINETER
ONBDBRHNFSN TS,

[Perforating artery®¥&]

Perforating artery(3ZD#E L, FAEMREZDRICEZ ICXECEENEMICIBINSZH, perforating
arteryBlOMEHEEL, BIFIEE UTHAEET D2 &HHS. Marinkovié SV5(Lcadaver studylcT
perforatorfIDMEICEE LIRS HIToTWLD (6) . PCAN S Dperforating arteryE DM E(E75% &
SHEEICHSN, TeZFNS5S Ethalamogeniculate artery¥BA trunk/SCAM S Dperforator (rostral
perforating artery) EDMELEEICRESNILERSELTWS (Fig.3) . Rc—ATACAPMCA,
Heubner’s arteryh S ®Mperforating artery[(C(ERHNEBEN TOYEEFHE LTWD, 2L, BED
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perforating arteryf(C (EFRBEBIDANEBR Dsegment T20-30 u MIZEDHIBRMENELET D& HIRS
LTED, WilisBhAREREIZELE Tldcollateral circulation& UTHEET 2.

(A DFEZ & perforating artery]

M EDFKAE(C DL TIEPadget DHOXBRICSH AR EEH & schemattiRE =, Z<OXBETIIASNTW
% (7). E5FTHIB<MacroscopicBBRRAATHO, BERERANMEBRICEAT DEEH T,
Marin-Padillas (FREEANDMEBEZDextracerebral meningeal compartment, @intracerebral
extrinsic microvascular compartment, Qintracerebral intrinsic microvascular compartment& 748
U, perforating arteryld@extracerebral meningeal compartment®pial lamellalCF7EY Spial
capillary anastomotic plexus (PCAP)N\SEMEIND &%, XFEBXVEFEMIBEMRZTICHARLT
W2 (8) . RBEMHADMRER(EER Zpial capillaryh SILEIC K> TR TLDDY, FECHE > THRME
BRBNDORECIFBRDODE LD,

FIRDPCAP(EE kDR TIEREEG-7TBA SRESN, 3-7umdcapillaryzZ&807-9 umEDfragile’afE &
ENd. WOFKEDBIETilopodia CRIKMRRB)ZMEE(CEIEL, RERBRODZIBIEE EB(C, BEEE
AP RBRIRMEZ 1 > TVirchow-Robin spaceZfZp LD DE@EREHAFEREIND (fig.4,5). CDPIR(SHIEE
DBRBICKBDHERICEDVRSICHEHSNTLS (9).

Fig.3 Interpeduncular space T®Dperforatorfd
DOYPE (LER6 K DEREL)

2 Dperforating artery (small arrow, open
arrow)fBICEFE Y danastomotic channel
(arrowheads)hMEHE=NTUL S,

(#5538

BEDperforating arterylCRET 2RIDXMRECEDE, RLARBZDORIAFZODHFHICEL-T
perforatorDEFEEZRH L DD, INETBREICEATER. UHhLIAFOBIRZHIERE DS MEREL (T
L\, BERICHRBIZDperforatorDFEEETOFREZICIEIT D EHTREEBR>TETWND. BEDER
(Z(&, @EDperforator(CEE9 2 EEBIZHMRETDAIFCINZ T, BRLEBE IS perforatorDETE & F2RE
ZFHERICRST U TBERZITS ZENEE LB NS,
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Human cerebral cortex vascular system components

1.Extracerebral meningeal compartment

(a) Dural lamella: main venous sinuses

(b) Arachnoidal lamella: main arteries and veins

(c) Pial lamella: pial capillary anastomotic plexus (PCAP)
2.Intracerebral extrinsic microvascular compartment

(a) Perforating capillaries (eventually arterioles and venules)

(b) Virchow-Robin space, the cortex drainage (prelymphatic) system

3.Intracerebral intrinsic microvascular compartment
Intrinsic capillary anastomotic plexus between contiguous perforators, the cortex blood

brain barrier (BBB)

B ‘PIOKRIHGW Plexus ano;dlal Plexiform Stage 50-d-0, human embfyo ol ;
/. ..\' lm - o - — >

"'! & 2 -14‘ l‘ ”%'/. v ’.:'J’. 48 P RS

= . — THRRER COS

3, Capilary Contact with Cortex EGLM (G)
b, Fllopodia Perforation of the Cortex EGLM (G) 4 \
¢, Capllary Perforation with Formation of the V-RC I "

(a) (b)

Fig.4 RNDFEBIZ TDperforating arteryDFZRL (B8 &K D #xE))

a) BES0BDINEEDH.E.BR.

INSEE (X, matrix zone (M)DABICHRA Bneuron (N)H'EFEEL, TDRE%pial capillary
anastomotic plexush\Z&>. V, ventricle.

b) sproutinglc & & perforating arteryfzpMschema.

X352 (Igliadendofeeth 574k Bexternal glial limiting membrane (EGLM)ICEHN (G), pical
capillaryh'## UCEET B. endothelia cell DRIRIRBHNEGLMZRIZRA U(b), endothelial
cell DEBEARANDIBIEL &6 (Cmeningeal cell (MC)EH# > Tperforating artery & Virchow-Robin
compoment (V-RC)ZF T 3.
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Fig.5 CRL 6cm®stage™T
DRNREDEBRE D
BBEEE(XBOK DERH)
REB%Z&EScapillary
plexush SEAND
sproutinglc X2 ZF@RE
BHOEREENTWND
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