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1, BRENARDFELE

FB4ESE3E, RINEIED S AMBC—TDZERAE U, BREZoptic vesicle& LTRE LBoHD. ThEH(
ophthalmic artery(SHIB%EB6. K&iKiRlens placode. BR#Roptic cup. BRZEoptic stalk(DBER)D
R EHICFEL TV, Ophthalmic arteryD 4 (C (&primitive dorsal ophthalmic artery (DOA).
primitive ventral ophthalmic artery (VOA)7%X EDIRIBEIARD FE &HBRNMEBMICBES LTWD., IN5D
HKERMBARICIEIRARREH D, EHOHRNFET S, S0, Padget& LasjauniasDEFRZFSHL. ZN
S5ZHBIRNT 3.

Padget®3tD

OAFAXEICDWT, PadgetdDicitzGreggDFigure & (TSR T 52 |

A, 4- to 5-mm stage

F£9. primitive maxillary artery (MA)HYICA (f$KDcavernous segment)h 579UE L. lateral branch&
medial branchz7#% 9 %. lateral branch(dBRA2optic vesicle/N. medial branch(&Rathke’s pouch(¥
KD TENK)CRAND.

B, 5- to 6-mm stage

Primitive olfactory artery (OIfA)& primitive DOAI(Z. primitive MAK DSRIEFDICAKL D D% 3.
Primitive DOA(Z. ICA®Mcaudal division (PComA)®D L N)LH 5721 UBRAZoptic vesiclelZ@H 5.

C, 7- to 12-mm stage

Primitive DOAIXBREKMDcaudal and dorsal portionZz#&9 5. Primitive VOAH anterior choroidal
arteryDUREH /=D KD D L. BRERDcranial and ventral portionZR&9 3. Primitive OIfAIXIFED
ACAERZINSBEIMEDTRT D. Primitive MA®Doptic branchhB#Ed 5. ZD#. EFEEARhyaloid
artery(f§3kdcentral retinal artery)h'DOA&K D 2% T 3.

D, 16- to 18-mm stage

Adult OADECEEERH primitive ophthalmic arteryDAZBICFRD SND K S (C%D. Adult OADFIBIBIE
temporociliary artery & primitive DOA®hyaloid branch. primitive VOA®Dcommon nasal ciliary artery
ZHET . Stapedial artery®Dsupraorbital divisionhMFKa(Cadult OAD B Dorbital componentZz
RETD.

E, 20- to 24-mm stage

BRENARD 3 D Docular branch (central retinal artery, medial/lateral posterior ciliary arteries)H\ 2 =
Nn3. Primitive MA@medial branchh'inferior hypophyseal artery& 7%, Primitive OIfADVMENME L.
stapedial arteryh 5 Msupraorbital division(d, OAEBRBRNDOMEZEKT S. INlE. BHREREOD
arterial ringZ=p 9 3.

F, 40-mm embryo

Primitive OAMA‘stapedial arteryh\ 5 Mprimitive supraorbital arteryzf#&9 5. Stapedial artery®
supraorbital divisionhEEI TMAE DRRAD. adult MMAE 723, 1BRAEDarterial ringD—3B(E(C
cranioventral segment)hHEA T D E(CK2T. OAEZDR:(E, FIFRADBEICED.
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Figure 1. Padget®sjt: @2k D 35|A

Cranial br

Intraorbital anastomosis

Proximal regression of VOA &
s

~——

Intradural anastomoss.

regression of DOA

Figure 1 Embryology of the ophthalmic artery proposad by

P Lasjaunias.

Abbreviation in figures:

ACho a, anterior choroédal artery, Br, branch of the primi-

tive internal carotid artery, DOA, dorsal ophthalmic artery,

OA, ophthalmic artery. SOF, superior orbital fissure. VOA,
rery.

ventral op a
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7-12mm embryo

LasjauniasM3it?

1, VOAEDOAD ZDDRBMEHRAZ
optic vesiclelc M3 5. VOAIXICAD
cranial divisionh\ 528 Loptic canalZz@
D, DOAXBHRETRIBAK Dikcsa L. LR
BB DIRBEANAS(Figure 2A).

2, VOAEDOAIRBRBERNDRSREFNHATY
& U(Figure 1B). ZD#&. VOA(IEEER
[CTHRBFERFEOANRIMEMET D
(Figure 2C). VOA & DOAD#StEERIFRHE
L. adult ophthalmic arteryh'fZp =12
(Figure 2D).

3, BiEL7ZDOADERERNILTTH 3.
Stapedial arteryD#: T %supraorbital
arteryHSOFZ#Z L Tethmoidal artery
lacrimal arteryZ: & DREABNAR%E D%
9 % (Figure 2E).

Figure 2. Lasjaunias®#t: X#t5& D514
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Padget®3i & LasjauniasDsi D ELIERE LT, DOAZDHDN, adult OARCIBERD R EHZE(S
5n%. PadgetDiz(CT. DOAlcaudal division (PComA)DIRIBEMN SHEIET DEINTWD. —A.
Lasjaunias®5t Tldcavernous segmenth SEifd 22 & &SN, SOVZBBIT DI EEINTWLD. &
fz. Lasjaunias®sitlc Tadult OADERIE. VOAEEINTWB I EHKREREBLTHD.

ICA cavernousi2igDophthalmic artery (X9 2R
1 XZHWLTOA(Finternal OA&maxillary arteryk D 733 Sexternal OAN 572D, cavernous ICAE
external OA(-f X DOA)% D7z <maxillocarotid anastomotic artery™FE 9 %67 . 1 XICH(FDZ DY
BIME &external OAD, ZNZFN. E RDILT &Ecarotid ICAZ LB E T D0AICHEBRBT 3 EEZS5NS.
Lasjaunias(&. ICAMDcavernous potionZ#289 20ADEEIEERE (X, persistent primitive dorsal OA
THDELTWS., —APadget(d. primitive dorsal OA AICA cavernous originTH 3 & (2R LTH
59, Komiyama. Greggld. recurrent OAh'persistent primitive OATH D EWVWSEZCRFABLTLS.
Komiyamald. inferolateral trunk DfZR% (< (Fpremandibular arch®dorsal remnantHhB85 LTWd & U,
inferolateral trunkH 5429 2 0ADvariation " =R RFE 12 E LTS Z & h Ssupraorbital
arteryzfEoTWL\Bd & LTWBD . £z, Greggld. primitive maxillary artery®@trunkhNILT &£ [@ UIE T
HBDEHRIND I EBRED S, primitive maxillary artery®Dlateral branchh'deep recurrent OAD K
THDEWSIRFRZILTTULDD ,

2, IRBIARDAZS

BREDARD SIS

—RBV(CEREDARIS.. MIEBIARAVEIREIRN SEIEZEE LcBEER. ABEESROFIRRIESD D WS EARIE
NSRRI 2. ZOMORBO/INUI—-Y 3 Ve LT, NEIREEEITEN. PEEEAR. AIRRXEAR.
P ARANENAR. ERBENAR. ANEBIRREDRESNTLD. BIAREIATIZE(E. dorsal ophthalmic artery
D;HR & ventral ophthalmic arteryDEERNER EEZ 5ND. Heyrehld. AFBEEIREIREEITRZEN S D
P%E8%. PREFRENARA S DN UK (LEREH KX DBEEAN)1.2%. 2R Dtrunk(RZESHARD S HL \trunkdB KT
P AMMENARD S AL \trunk)2.4% & RS LTLV28). BREMARD PIEIESNARIELA(E. accessory ophthalmic
arteryEIEENB Z EHH B9,

BRBNARDETT & HEE

RBNR (. EITTDEALICK > TIDDERMICHEESND.

Intracranial segment : REEBIATH S I%R. BERNEEITI DD
Intracanalicular segment : {FBREARADID. [HEROTHMUNTHB>TETI 3.
Intraorbital segment : RPREREZL TRENZEITI 2800

X7z, intraorbital segmentTIEE 5(C3DCHFEEND.

First portion : BRBIARISBERED THMIBEZEITS B.

Second portion : fRAAFEEEZLQIDRAT XS CTAMAL S ERBICEHS. Z0DiFEEEcross over&
cross underD21E$EH\H 3.

Third portion : SRROARIZRTANEEIT. RED LARIARHI Tsupratrochlear branch& dorsal
nasal branchlcZHh\n 3.

Second portionDETRI ENED /Y —V

BREDAR(Z. FEBRCEVWTRPREDRE D THYE LUperineural arterial ringZf2pkd 2. [RIBERENAT
(primitive DOA, VOA)h\arterial ringMiERIZZAL L. supraorbital artery®@branchhERIZFHKT 3.
Znuhtsecond portionMEIR T, SHIRDEAIC K > Tceross over&cross underOWL\I A ERD. ZDE
FID—=VIc& D, OADHKDIEBHNRRRD. ET/I\F—VDEWE. REBRICTHREBRABECTIAS
Ndarterial ringDER/N\Y—VIC LB,
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Cross over: OAMsecond portionh', FHERBRONMAHNS LEZESD Y 1 F(82.6%). Central retinal
artery &medial muscular artery®3h@sEH'ophthalmic artery & DUk U7z, ZFD&{IH Slateral
muscular arteryh %9 310 |

Cross under: {R##ROTEHNSARIZBD Y1 F(17.4%). Lateral muscular artery. central retinal
artery. medial muscular arteryDJBICHUZT 3.

17.4% 82.6%

ON——+

11

Bend

|
~Angle——

|
OA

—

—ICA

Figure 3. Course of the ophthalmic artery when it crosses (a) under and (b) over the optic nerve
and their incidenceX @1 1K D3|A

Hayreh(d. arterial ring®;BREIZ TEEDERICE SICFFAICHEBUFFRR LTS |

W: Between the supraorbital branch of stapedial artery and primitive ventral ophthalmic artery.
W1 (between the origin of medial muscular artery and the distal part of the ophthalmic artery)
and W2 (between the medial muscular artery and medial posterior ciliary artery)

X: Between the primitive ventral and dorsal ophthalmic arteries.

Y: Between the supraorbital branch of stapedial artery and primitive dorsal ophthalmic artery.

Z: Segment of the supraorbital branch of stapedial artery between W and Y.
ZFDYI—VETICRY., £, ZNEND/IY -V DORERKE, 596055, W: 45.8%, X: 28.8%, Y:
22.2%, Z: 1.7%, Nil: 1.7%*T®H o7=& LTWS. (*arterial ringH'57%7F L CL\7zcase)
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Figure 4. Schematic representation of the developmental origin of the various parts of the
ophthalmic artery

3, BREIRDELRDEL

BRENARD 73 #%(E. ocular group & orbital grouplcyr 7513, Ocular group(3BRER. B4R, AREHZR
BIDMERET. orbital group IRIFFREDNEBPEE. BELBREZRETIMEFH THD. ELBHK
ZLUTICRT.

Ocular group

Central retinal artery: E4Z89(C (3. dorsal ophthalmic artery®#: Td Shyaloid arteryh SRS
%. First segmenth S IXT DD(F22.1%. first segment&second segmentDEHNSHUIRT DD (S
58.7%. second segmenth SN UXT DD(F18.3% & =NTL\D.

Anterior ciliary artery: ERAPIIEEZRET D

Posterior ciliary artery (medial posterior ciliary artery, lateral posterior ciliary artery): fB###Rai2R.
RiSIRZRET D

Muscular artery: NREHZHRE I 3. Superior branch&inferior branchlc 2129 3.

Orbital group

Lacrimal artery: ABE#HD Li&Zlacrimal nerve& EHICEIT U, RIFZERET D, R (FERIRIEIR VRER
CED. MMADSHRT D EHHESD. Meningo-lacrimal artery. zygomatic branch. lateral
palpebral arterieszH'1 9 3.

Meningo-lacrimal artery: cranio-orbital foramen(lacrimal foramen)Zzi@ 0D MMAERBT 3.
Zygomatic branch: zygomatico-temporal foramenh\Stemporal fossalCA%. Deep temporal artery
EPELHD

Supraorbital artery: FBEHOARBAIKICE>TED. supraorbital foramen(supraorbital notch)Zi& D iR
ahrsds.
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Ethmoid-nasal artery: posterior ethmoid artery, anterior ethmoid arteryznK 9 %. & 5I(CZDFRE
Tl&. medial palpebral artery& supratrochlear artery(frontal artery & £0F(EN ) =2 1%#. dorsal
nasal artery & 73%.

Posterior ethmoid artery: posterior ethmoidal foramen(canal)Zi& D SEZER/\.

Anterior ethmoid artery: anterior ethmoidal foramen(canal)Zi@ D 8Z&R/\. Anterior meningeal
artery&nasal branchz 919 3.

Medial palpebral artery: Ethmoid-nasal arteryh 574 UBRER D BEBi&(HaZEITT S. Superior
medial palpebral artery &inferior medial palpebral arteryD2A&A%H D, palpebral archzfmM < 3.
Lacrimal arteryD %5z T&% dlateral palpebral arteries&MEHLH S

4, BR#HATE 7\ FEEAR & Danastomosis

BRENARD IR (S, NEEBIRE ZHDBENRYEZE LTS, NFEEBIRD SRIAESYE R E TEIRER
MiZEITSBRICIE. central retinal artery NMFRAC K DBHEEPLICANETRC K DHBEDBIRQ E(SE
BEILSHENHD. REPRENIBERD S HARanastomosis(d, KEKUTDELS [CHEETE 3.

BRE/MAI(C T LBRE S ¥ cranio-orbital foramenZ @B L7ZH®D

MMAIZ. cranio-orbital foramen (lacrimal foramen)Zi@2%meningo-lacrimal artery LEREHZ83
sphenoidal artery(recurrent meningeal artery)z /L Clacrimal artery&M&Zz85 LTWLS. Z0Dfth,
lacrimal artery(d. zygomatic branchZ# L Cdeep temporal artery &anastomosiszB LTL\3.

8RE 75 (C Tanterior, posterior ethmoidal foramenZziRBL7ZH®D
Anterior, posterior ethmoidal artery(d. sphenopalatine artery *MMA&EMPEZFLTWLS.

REZZEBLICDD
Supraorbital artery. dorsal nasal artery. supratrochlear artery. palpebral arterym®STAMDfrontal

branch¥>facial artery®angular artery. infraorbital artery’2 & EMEZHFT 3.

e, TRICERYEDEBREZELIDTSE(CSNL.

IMA  Anterior deep temporal artery Supraorbital artery

Infraorbital artery Supratrochlear artery
Sphenopalatine artery Dorsal nasal artery
Palpebral arteries
Middle meningeal artery

Anterior ethmoidal artery

FA Angular artery I Posterior ethmoidal artery
Lateral nasal artery

Muscular arteries

l— Lacrimal artery

STA Frontal branch

Figure 5. Variation of anastomosis between ophthalmic artery and external carotid artery.
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