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BREARophthalmic artery (OA)(E. W DO\ DRBIIRDME. BRIBICK DR SN, ZDikSts
P ABEDEATE DYE(C(EZ < DvariationHhFET D1, OA(FRHRPERZRET Docular
branch & REARDNRA PIRIR PERER R & ZRE Y Dorbital branchHh 572230, & EFICH
WTI3, RIEEAIBRENARprimitive dorsal ophthalmic arteries (PDOA) & RIS IBRENAT
primitive ventral ophthalmic artery (PVOA) hYocular branch%z., 77 = &&bfifistapedial
artery (SA)Msupraorbital division HYorbital branchZf2a%9 %2, ocular branch& orbital
branchO&E(C K> TR SN DIREARIE. #ERE L TAZEEARInternal carotid artery (ICA)%
&\ ZaEARexternal carotid artery (ECA)RZEE L. ERMICEWLWTRIRGYPEEICERDF
33), KIS T, REZNBERIDSOADEMBRIEERT D,

BRENARDFEE

OA®ocular branch(ZBRBZoptic vesicleh =N BEICHEIR L. BR¥Roptic cup & BRZoptic
stalk B ZRR SN B IFHRICHKET D, —7. orbital branch(Z=X & Dophthalmic division& &
BIcFEE Locular branch&WET %, TDHER. OADRRBIFEHRZED LD, bnHn(F0A
HCIBERD = E X EARvariationPOAZN UTZICAREECARDMEICEBT D2 & (i,

19484 [Cpublish=/zPadgetD iR (CEDE, OADFERKLEZEWERT B(Fig.1).
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ZERXR (crown-rump length) 4-5 mmOEEF(CHEWNT, BIlNHNSEE U TEZRIBE. ZDER
MO BEG &K S ICEITT Dprimitive ICAPZDERIN SR T D IRIBTEENARPrimitive
maxillary artery (PMA) BN5®D plexiform capillary networkZz /i UCTHEMEN 2, PMA(FFFR
DICADcavernous segmenth SHURT B, 5-6 mmODEFHAC(E. BRIREBRZEDFEHRIBED.
PDOAAL'EIRY %, PDOAIX primitive ICA®Dcranial division& caudal division®Djunction, 37k
HBIFEDposterior communicating artery® L)L SHET Do 7-12mmDEHAIC(Z. PDOA
(XBRMRADcapillary plexusiC#m LTH O, PVOAManterior choroidal artery®d L RJLHAS H
B9D, CORRT(doptic tissueNDFEME R plexiformTdH Do 12-14 mmDEF(CH LT
(&. PDOAI(Zcommon temporal ciliary artery (f$3K®Dlateral posterior ciliary artery) &
hyaloid artery ({$R®Mcentral retinal artery) (. PVOAIlZcommon nasal ciliary artery (%
Sedmedial posterior ciliary artery) ([C#tMULTW3, 16-18 mmODEFHAIC(E. OADstem(FIF
ROEOIICHEREIND L S(CHRD, PDOAEPVOARZDNIRERD, BZRIL LT, FED
ICADpetrous segmenth 573l 3 Sstapedial arteryld maxillomandibular division&
supraorbital division[CHHN D, 20-24 mm®DEKHAIC(E. supraorbital divisionh¥primitive OA
(CHE L THRBBZID B arterial ringZzfZm L. PDOAEPVOANSD3ADocular branch
M IET D, 40 mmOEFHAIC (. adult OADTFREZERT B,

ERSNARDAES!)
OADERENCDWTHEERT B,

BRENARDETT

OA(d@Edistal dural ringDBE_ETICADSRIXT B, OAFRBRENZRGROTAMIZET
9%, OAKBRBER T3 DDsegmentlCh(F 5N D, 1st segment TIFOA(FHREHRED THMAIZR]
AICETL. BBEROABINE AB%EZZT2nd segment& i3, 2nd segmentDIE1BIR D 1A
NDEFTIE83%h cross over T17%hHicross under TdH S, 3rd segmentTlE, OAIZIRSBIRD
ARIZRIANEETURBARIBEICO >TET L. REBOLERAICED S,

BRENAR D 7312

OAM DKz (CFvariationh % < —FEDpattern(E#xLY, ocular branch (central retinal artery,
lateral posterior ciliary artery, medial posterior ciliary artery) D7 U%(3% < (1st segment&
2nd segment®junctionMEETH D . 2nd segment & DEAIHA S (Focular branch(EH AR
EEINTWBH, lateral posterior ciliary artery, medial posterior ciliary arteryh'muscular
branch & #@8F T3rd segmenth\' 522 EHH D BRMD & E(TERHNRETH D (personal
communication, Dr.Kiyosue) . central retinal artery(Zciliary arteryMaEHN S DIRT D728,
ciliary artery [C&X D =S choroidal brush(dcentral retinal artery®landmark& 7%,
orbital branchd & Uextra-orbital branch(Z(3lacrimal artery, muscular artery, posterior
ethmoidal artery, anterior ethmoidal artery, supraorbital artery, medial palpebral artery,
dorsal nasal artery, frontal arteryh'&&Nn s, <N S50ADdistal branch& SEEfkmaxillary
artery (MA)Dbranch&BIC(E%% < DMENFIET Do infraorbital artery(FBRE TEEZEIT UL
OA®dmedial muscular branch¥lateral muscular branch& &9 %, anterior deep temporal
arterylZlacrimal artery &9 %, sphenopalatine artery®Dseptal branch(danterior
ethmoidal artery*>posterior ethmoidal artery&9)&9 %, cutaneous collateral& UTIE,
superficial temporal artery, transverse facial artery, facial artery& OA®Mdistal branch& @
MEHLH B,

BRENATDECYS
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Xk b nETICE < DOADanomalous originh\iRE =N T D, PIEEEIARmIddle
meningeal artery (MMA)#2IH'E > £ HE < (Fig.2). LRREHBH DL\ (FHEHBEREBED/IA 28>
TIRBEANICAD, ZDvariantlZICALSBED/NSVOAE EHICEELT ECARN S EICATR
HSDdouble originlCH% D183, HayrehM170BADER(CKD &, 46 (2.4%) [CMMAE
ICAD S Ddouble origin, 263 (1.2%) [CEEMMA ZZFH 52T D0AHNRH SN, RIC
% L\OARIs Dvariant(FRZBENARD cavernous segmenth SDHD T LIRBHZ B> TIREANI(C
ADo ZL<DXERICHE VT Z Dvariant (Epersistent PDOAEIE(ENTELNZENIFER 72BN T
%3, Uchino5(EMRAIZT826 $111652 ADERENATRDvariationZsHi L. 2441 (1.45%) [
MMAD S 2U%T D0A. 761 (0.42%) [Ccavernous segmenth SUXT 20AZRDHI ERE
LTW34, OADdouble origind% < (IICAEMMANS THDH. £NICICADcavernous
segment& supraclinoid segmenth* S Mdouble originbIRESNT WD, ZDMICHFLR
variant& UC. anterior cerebral artery (ACA), posterior communicating artery, ICA
bifurcation, basilar artery, marginal tentorial arteryh 5 72U% 9 20A+, OA origin MMA,
infraoptic course ACADRE N TS,

Fig. 2

MMA&EOAE DYERL
MMA®anterior division& lacrimal artery & D& (F K <HSNTVD D, COYEBARDBFR
([FPPIERELIC< LY (Fig.3)e MMAD'S DPER (S LEREFH D D L\ IIEFERKED/INFL
(foramen meningo-orbitale, Hyrtl’s canal, cranio-orbital foramen/ & & (EN D) Z@>T
BREAICAD, ZD/IIlLz@dYEtlEmeningolacrimal artery &0E(E1 5, meningolacrimal
variant (3. LIRBHZB2MMALEOADME(Emeningo-ophthalmic artery & IF(EN 3, OA
M Slacrimal arteryh U9 Blacrimal variantTld, LIRBHZB DD F%(drecurrent
meningeal artery® % L\[Esphenoidal artery & (£, 556),
Georgiou& CasselllC &3 & REBARBONLITHHEBICED SN, BEER20-24mmOEFHAIC
SADsupraorbital divisionHBRE (CA DR TREFBREBEXRIEBLSNTE ST, DI
D& stapedial artery®supraorbital divisionDiBEEIC K> TRESNDEHZ K TH D &R
BBEN TS,
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Fig. 3
OAD R[E% &inferolateral trunk
OAD SBREIRREN(F2 DD RAIEA R ENT LS8, deep recurrent ophthalmic artery
([ZOAD1st segmenth 551 LU Ttendon of ZinnZE@ > T LIRBEHOABIEEETL
inferolateral trunk (ILT)MDanteromedial branch& &9 %, superficial recurrent ophthalmic
artery(XBREDARH B L\ (Elacrimal arteryh 57Uk U T LERBHOMAZEZETT UiBiRE2R O
dural roof (CE3E L. marginal tentorial arteryEMEI 32 EHH D (Fig.4).
ILT(Z4D D52, superior branch, anteromedial branch, anterolateral branch, posterior
branchlch\ %, superior branch(marginal tentorial arteryd & U'meningohypophyseal
trunk&PET S, anteromedial branchiddeep recurrent ophthalmic artery. anterolateral
branch anastomoses(Zartery of foramen rotundum. posterior branch(faccessory
meningeal arteryE ZNEFNMET 39, KiyosueldMADdistal segmentH SHUE L TILTD
anteromedial branch& &9 dartery of superior orbital fissure (ASOF) Z#E L7z,
ASOF(3deep recurrent ophthalmic artery& & UREIARE BI& LT L\,
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Padget® b MIEFDEIZR(C KD EPDOA(dcavernous segmentTld7& < supraclinoid
segmenth 528 LTH D, orbital branchTld7 < 1R##%. MBIR(CHEMI Socular branch T#%H
32, LHhUBH S, BEDOXETE. RESARDCcavernous segmentHh 521k U HIREZH %
WO CIRBRICADREARE. persistent PDOAE AL R >THEIRENTLNS59),

2015% [CpublishEn’z Gregg5 DX IC KD &, cavernous origin OA[FPMAI(CER L.
ACA origin OA¥infraoptic course ACA(Zprimitive olfactory arteryDEBH8I0ERTHD &
ERINTWVB, BERA-5mmODE MEF(CHWLWTI(E, ICADcranial divisionh BRE2D caudal
aspecth Solfactory regionlCNMF TERDBEO LS ICETURRESBCHMULTWVNSD, LA >T,
primitive olfactory artery® periocular capillary plexus%z 4t U CACA origin OA¥infraoptic
course ACAICBEBRLTWB ESRBAESNTULD,

14 XCBEWNWTIE, OAIFACAL ST Binternal ophthalmic arteryE MADNSIXT D
external ophthalmic arteryh SBT3, & ~ZH(FBDACA origin QAT XD
internal ophthalmic arteryE8RITHD EEZ S5ND. 1 XIFICAREECARDEERYEEIART
w#¥5. BHTHMAD SICADcavernous segment NOYIESEIRDRZRKTHD. ZDYIEEIRR
[Eexternal ophthalmic artery&common trunkZzfmd %, 1 X CHFDMAD S Dexternal
ophthalmic artery & ICAOME(F & ~THFDIMMARILTA S D LIRER %@ D RETRE DME
REERITHDEEZEZS5ND,

De La Torre&Netsky(d & RBIRICHFRO0AZELHEEREIIMZERR L £ b &1 XDOFSIDFEE
MZEIRET LTRSS LTIC13, RODNERUIABES~9s BDRIEEHIINTICEWLWTICAD
cavernous segment(CPMAMD 57Uk 9 B small medial branch&large lateral branchh SRS
N7z, small medial branch(&inferior hypophyseal artery ©d D . large lateral branch(Fiffs
DIEREPEIREBAR(CHMT Bpersistent PMAE th SN Tc, persistent PMA[GA X (CH(FDME
ROEfIE8Dhomologue TH O, & ~CH(FBILT (Epersistent PMAICBL T D EEZ 5N D,
Padget(c &2 3BRERA~40mm, TRHERE3.5~TBDE MEFOBRRICKD EPMARKIIEEA
E—RNICUHNFELURVEIRTH D, IHIDIEF(CH UL TPMAI(doptic resionZz#Md 213!
ZH>TWBH. primitive OALFET B (CDNT. PMAILEHE L IE—Dremnanthiinferior
hypophyseal artery& 7%, COREFHAERBIBIAOMEDERWVEVLWRIEHSHTE LA, RE
kD% < Manatomical variationZEFHEKERCE (FDSAEPMAE DEERME DD N ETR
CXBBDEHEREND,

MEXRE. REF L vasculogenesis& MEFH A angiogenesisD2D DIBIZ THIET D, BT
(Eendothelial precursor cell T#% $angioblast(C &K 2de novoDEREAZAL Tdh Do, vascular
endothelial growth factor (VEGF) (SREHMRADIETE. EEZIRET D, MEFHER
migration, sprouting, pruning& W\ S #3%remodeling processTd D . primary vascular
networkh\ Sfunctional vascular systemz#5£9 %14,

IRFEOHRICED E. PRGBERE K UKIEBIRER(Eprimary capillary plexush S Dblood
vessel patterning[CEEZ5 ATV I ENDH > TETLBR510), BIEMEDREECHNT
(&, BERDIIHD S BIB UHBRR(CH:AY > T L < astorocyte@migrationh 5617 LT LB 1),
sensory neurond % L\[ESchwann celllFAEHBAAICE (FDarterial markerOFKIRZFEL. &
ARAZR IC (EVEGFARD R TH S 19,

DX CHFEPFZOESHSH. PRGETH DRBRF LR, RESGRO=XSROFE
& OA®Docular branch® & Torbital branchOFENZEZ(CRARL TR Z L EBBICHRTSE
%, BERRRS5-6MmmOFHRICIRMERZEDIMAICE HR>TEIBI ZPDOAIXocular branchT®H
DIFBIRE EH(CRGREZBD(ET TH O, BERER16-18mmOEFHAC =X @R Dophthalmic

Toma N



Niche Neuro-Angiology Conference 2016

divisionD KKk & & [CHFKE T Dstapedial artery®Dsupraorbital division(dorbital branchT
TIRBHZBZ(ET THD,

Ty —

MEFRHADHMHAICBIR T DERAB (S primitive ICAEZ DD THDPMAL SHMEND, BRIRE
IREHN TR N DA (Cposterior communicating artery® LNJLA Sk 9 2PDOAE
anterior choroidal artery® L X)LAS73UE T 2PVOALEIR Locular branchz 9, =X##R
Mophthalmic division& #E 9 2SADsupraorbital division(d_EEREZ %@ > CTocular branch
& EB(CRBRZI D BT arterial ringZfZa L. adult OADFZEEIC7E>TLIK . MMAEOAD
2\ (Elacrimal artery & DYEIESADsupraorbital divisionB33kd %, ICADcavernous
segmenth Sk U _ERREHRZBEDOAIEX. MAEICAD cavernous segment& OEDBTER
MEICKDHDT, persistent PMAICBHFET D EEZ 5N,
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