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Abbreviations:

ACA, anterior cerebral artery; AChA, anterior choroidal artery; AICA, anterior inferior cerebellar
artery; BA, basilar artery; CCA, common carotid artery; CRL, crown-rump length; ECA, external
carotid artery; ICA, internal carotid artery; IMA, internal maxillary artery; LNA, longitudinal neural
artery; MCA, middle cerebral artery; MMA, middle meningeal artery; OphA, ophthalmic artery; PCA,
posterior cerebral artery; PChA, posterior choroidal artery; PCoA, posterior communicating artery;
PDOphA, primitive dorsal ophthalmic artery; PICA, posterior inferior cerebellar artery; PMA,
primitive maxillary artery; PTA, primitive trigeminal artery, PVOphA, primitive ventral ophthalmic

artery; SCA, superior cerebellar artery; VA, vertebral artery

LIS

Dorcas Hager Padget (1906-1973) (&, 1906 £(C New York N Albany TEEN 7z, ®E(E. 1923
£ (C Vassar College [CAZ UEYRIZEBZK L, ZZ T anatomy & illustration [CEk%EH5, Vassar T
PAIZ ST BA1(C medical illustration [CERT D EZRE L. 1926 F(C Johns Hopkins University
[C#% o7z, Johns Hopkins T(d Department of Art as Applied to Medicine T Max Brodel (1870-1941)
([CEMEB L. 1929 F£H\ 5 (& Johns Hopkins M neurosurgeon. Walter E Dandy (1886-1946) ® medical
illustrator OEEZF7c, L[ neurosurgical illustrator & U TERI D& & H(C, Dandy DXZIET
neuroembryology OWEICHE U7z ", Padget (FAMEIARS K OINERRD R EBREFDICHE L. KME
DREZ(ICKERBRMZR LKz %
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KEZOERERLEDE, 19 HieE¥. Wilhelm His, Sr (1831-1904) (C &K% microtome DBA (CIEF
3 " Microtome [C & 2 Tk RFEFEH D graphic reconstruction A TIAEE 72 D FAERHE DRI R T 72,
Franklin P Mall (1862-1917) (&. His ®% & T#I(c Carnegie Collection &73% & ~EEF D collection Z
&7z, Mall (& John Hopkins KZE®D Department of Anatomy D#iEE LT, 1914 £FI(C Carnegie
Institution M Department of Embryology %Z 5% U7z, Z Z T. Carnegie Collection Z B U\ TZHHZFEHMER
ZOHZ<DAERREBEESRMNERRT B Contributions to Embryology [CFEFZK N7, Carnegie
Collection (&, IRTETI(F Washington, D.C.ICd% % National Museum of Health and Medicine ® Human
Developmental Anatomy Center [CUR& 51 TWL D,

ANMEDFAEICELTIE. 1918 £ Streeter DFRX E. 1922 F£®D Congdon DFEXH K <FHSNTLY
%, Streeter (&, HOFKECEHRBRIWMEDREDRIBICDOVWTERL., &< CBMRORECRALNZRE
7z ¥, Congdon (. AZBEIAR. ANEBIAR. HBBMESH. KBRS Y RTLAOREICDWTHELLBRUE
%, ZM. 1948 (T Contributions to Embryology [CF&RE 7z Padget M3 (L. Streeter ¥ Congdon
DREDFEZZ(F. SSCRBSBLHDTHD,

E RFEFD staging (& His ¥ Mall [CXDEBASNT, Streeter (FRARK 30mm XTOE EFZ
Horizon I-XXIIl [£548 L. #I(C O’Rahilly [C& D Carnegie stage 1-23 & &z ", Padget (SANBIARDF
4iB127%Z 7 DD stage TEREALTED. stage 1-3 (. Congdon @ Branchial BRICHEH L. stage 4 (X317
HATC. stage 5-7 (& Postbranchial HAIC18% 93 ® (Table 1),

Table 1 MXENARFELED Stage

| P;:gzt Carnegie stage | Week of gestation C"°w"'("m”$;’ length | ongdon, 1922
| 13, 14 4.5 45
2 14 5 5-7 branchial period
3 15,16 5-6 7-12
4 17 6 12-14 transitional period
5 18, 19 7 16-18
6 20,21 8 20-24 postbranchial period
7 40
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Padget (&, Carnegie Collection @ 22 DIEFIRARD graphic reconstruction. 9731 %5 crown-rump
length (CRL) 3-40mm DOEFDERYIA DILAEEZ., BHMEIC KL —R HBLWEAREICTOY U
TEBRTZCElCED., MBIIROFEBREFUSHEE LR 7 ZOHXIE. 13 @ figure ZET AL 53
NR—I &, 48 O figure Z&T plate 1-5 N5 D, BiI¥(d 7 DD stage [CFH (T DBIRDFEEBEHN DS
BICERIASNTE D, BFRFELITEB UL 3 DDOEARK. Stapedial artery. Ophthalmic artery. Primitive
trigeminal artery [CDWT, BRIICEEL < EBRENTWVS %,

AN E DFAEBIZTI(E. BOBRLE EMDBENDOIKIC E BV —FNICHE & XD EIRHIES (CFHE
L. ZORDBIRLEBNIERME. HEKTDZEICED, RADFERBAEADNTVL , AFET(E Padget D 7
DO stage [CHFDELEHRBIDOREBEZREDH THD,

Stage 1 L{aT (Fig.1A)

CRL 3mm, 20 A&, 55 1 XBARSH S Primitive internal carotid artery & Primitive trigeminal artery

(PTA) B9 %, PTA IR ED S MFR%E3Z (32 Primordial hindbrain channel ($82A%& U TH&BE L Primary
head vein ZF2 9 %, £ D% Primordial hindbrain channel [FBAX L. ZOHRME DR A H S
Longitudinal neural artery (LNA) AFERSN D,

Stage 1 (Fig.1B)

CRL 4-5mm, Primitive ICA (& Cranial division. Caudal division [l L. BIfXICHMMYT 2,
Primitive maxillary artery (FERRZ(CHEMT D, LNA (FZER(CHMMT D, LNA (FEIC PTAN S, ERITE
Primitive hypoglossal artery (PHA)& 58 1 Cervical segmental artery (CSA)D\SHHMEND, 1K
RS, £ 2 KBRS IXBEL. N2 Mandibular artery. Hyoid artery &7,

Stage 2 (Fig.1C)

CRL 5-6mm, ICA @ Caudal division (& LNA & D7#H'D Posterior communicating artery (PCoA) &
7325, MAID LNA H&& U T Basilar artery (BA) OO EE D, PTA & PHA (FBRELTWL<, £ 1R
5 (TSES). £2MWES (FBS) DD L. Ventral pharyngeal artery (VPhA)ICfEMENn 3,

Stage 3 (Fig.1D)

CRL7-12mm.%E 1 H55E 7 £TD CSA (&, Bz L7=8ARD transverse anastomosis (£ & D Vertebral
artery (VA) 2259 %, UH L. £ DR TE 2 TOREIARIL ICA H SI7 %3 (3 TL D, Hyoid artery
DARREFTESILANILTH D, BEHPROETICE B> TEAIICH—TF S, Ventral pharyngeal artery
(FERBRD TIER(TIB > TEIT U TEPRIRICIET D, Primitive dorsal ophthalmic artery (PDOphA)
& Primitive ventral ophthalmic artery (PVOphA) (XBR#F & K UVKEEZEOIIRME (CHMmT 2,
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Stage 4 (Fig.1E)

CRL 12-14mm, Hyoid artery [FHEPEESTRHIFEALHEFETEI . Hyoid artery NS5k L7z
Stapedial artery (SA)ADNTFSESICAD Ventral pharyngeal artery & &3t 9 %, Ventral pharyngeal artery
Da{ii#( external carotid artery (ECA) DOABFE1RD, BRIKEIRDE 3 KEIRS &5 4 KEIATKS & D
fBILR#EL. Common carotid artery (CCA) HER&#EIND L S(CH2D, Subclavian artery 573 1%9 2
VA Di2iBER(FBRIICEENT D, VA DEEHIEH, EEEE LNA EFTICEITIT S primitive lateral
basilovertebral anastomosis HFZR =N 2.

Stage 5 (Fig.1F)

CRL 16-18mm, R&hfte& ECA DN DEIEERIFMADFERE L 18> TS, Primitive olfactory artery
(FB#EL. Anterior cerebral artery (ACA) Z49, Stapedial artery (3572 D® division ([C7HH . BR
=B, ETEEB. TSEIPIC 3 DDA EZEE T, Ophthalmic artery (OphA) @ adult stem AABIR L. BffEL
TL\ < PDOphA & PVOphA @ ocular branch ZH&9 %, VA DT B,

Stage 6 (Fig.1G)

CRL 20-24mm, KEXDFZEICEK D ACA HAMAIIC{BR L. Anterior communicating artery B 2piEn
%, Stapedial artery @ Supraorbital division (& OphA &£& L. Maxillomandibular division (& Internal
maxillary artery (IMA) &M& U. Middle meningeal artery (MMA) DOZA& &7 %, Stapedial artery
DARRLRIFET D,

Stage 7 (Fig.1H)

CRL 40mm, &5ICKEHFSEL. PCoA DDRRDEITOEILHTEMRT Do Primitive lateral
basilovertebral anastomosis M&5%(CEE TLV/Z Anterior inferior cerebellar artery (AICA) &
Posterior inferior cerebellar artery (PICA) OAREHRHEIND KD CIBD, KELAMEER(F AChA &
Posterior choroidal artery (PChA) M57Z(3T%<. Monro L. T ACA O—BF8ITIRIBEIB DN S
mEhns, OphA (& Stapedial artery M Supraorbital division D—&8Tdb S Lacrimal artery Z0U% 9 5 K
SICIED. 2D division DFED (F MMA £7#25,
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Fig.1 R@hARdDFE
A
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C
ICA PTA LNA HyoA PHA Ist CSA
CauD
CraD PMA VPhA 3rd AA 4th AA
5.5 mm
D
ICA BA Primitive lateral
basilovertebral
anastomosis
PDOphA
PVOphA VPhA HyoA
9 mm

Toma N



Niche Neuro-Angiology Conference 2020

E

POFA  PVOphA PDOphA

14 mm

BA AICA  PICA

ACA

POIA  PVOphA OphA

18 mm

Toma N



Niche Neuro-Angiology Conference 2020

24 mm
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A. CRL 3mm,20 somite. % 1 KEIAKSH' S Primitive ICA & PTA A% 9 %, PTA (& Primordial hindbrain
channel [C#MU. ZDHRMEDS LNA BRSNS,

B. Stage 1, CRL 4mm, Primitive ICA H'5. Cranial division. Caudal division. Primitive maxillary artery
MRl T D, LNA (FEIC PTA [CftmEn. EB/ITIE Primitive hypoglossal artery &2 1 Cervical
segmental artery H5HMiER (T3, £ 1 KBRS, £ 2 KEAKS(E Mandibular artery & Hyoid
artery £73%,

C. Stage 2, CRL 5-6mm, ICA @ Caudal division (& LNA && L PCoA &£78%, —X D LNA (FFEE L
TBAZT D.PTA & Primitive hypoglossal artery [$Bf69 %, T585. FE S (& Ventral pharyngeal
artery &—32B Hyoid artery [CfHig =3,

D. Stage 3. CRL9mm, 55 1 H55 7 XTD Cervical segmental artery O transverse anastomosis [C
& D VAL SN, PDOphA & PVOphA A ERIF & K@ AZ S OHRME (CHEMT B,

E. Stage4. CRL 14mm, XBISIEIE I SEE 4 SEDOBTRIEL CCANROS5ND, HE TBMN S
@ VA OitsEBIIBMICTEEIT D, VA DFEHED ., PDOphA (X Hyaloid artery & Common temporal
ciliary branch z49,

F. Stage 5. CRL 18mm, (& A & DREIATE ECA DIREIBERIIMADIE L 135, ACADFEL. ACA
Z %9 % Primitive olfactory artery BRILRIET D, Stapedial artery (X372 DD division h'5. BRE
8. L3EER. TI/EADAZ LT, OphA @ adult stem HEIRT B, VA DRI D,

G. Stage 6, CRL 24mm, KRNDFEIC K D ACA (FARAICS| E{RIFE . Anterior communicating artery
TEBN DM D, Stapedial artery @ Supraorbital division (& OphA &£M& L. Maxillomandibular
division (& IMA )& LU MMA @ stem &£73%,

H. Stage 7. CRL 40mm, KRNDE5RBFEEICELD. PCoA DETHEERA QN SEEMA@ICED,
AICA & PICA DERENTRH TED KL S4B, OphA (& Stapedial artery @ Supraorbital division D—
ZfTdH B Lacrimal artery ZRURT DK S [C18 D,

V, trigeminal nerve; VI, facial nerve; IX, glossopharyngeal artery; X, vagus nerve; AA, aortic arch;
CauD, caudal division; CraD, cranial division; CSA, cervical segmental artery; DiA, diencephalic
artery; FA, frontal artery; HyoA, hyoid artery; LA, lacrimal artery; ManA, mandibular artery; MesA,
mesencephalic artery; MetA, metencephalic artery; OV, optic vesicle; PHA, primitive hypoglossal
artery; PMA, primitive maxillary artery; POtA, primitive otic artery; POIfA, primitive olfactory artery;
SA, stapedial artery; SOA, supraorbital artery; SOD, supraorbital division; SubA, subclavian artery;
VPhA, ventral pharyngeal artery

Internal carotid artery & External carotid artery

CRL 3mm. 20 A&HA(C. BRIKXEARDE 1 KBRS H SESHE 2 DDOHRHEIRT D, ZDVEDH
Primitive ICA TRIBMDERRZIC@ALY. H5—FH PTA THD, 4-5mm stage [C. Primitive ICA (FBRFED
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L. Caudal division ([F#IC BA &£72% LNA &L PCoA £74%, 1 - 5 2 KBS DRIEICEK D,
ICA hMtEIZS N, PTA (I ICA DD E72D, ECA (& Postbranchial BID#®(CHIRT D, £ 1 - FE 2 K&
AR S DEERIERZ 52 (F £ < Ventral pharyngeal artery @3a{izizht ECA DAEICEDAEN D, EIFICERIK
BARIIE 3 - £ 4 RERS OB TRMBEL. CCADMERIN. ZDE. ECA DI XIXBHNKNEBIRT B,
Stapedial artery [CDWT(E&Hd 3,

Primitive trigeminal artery

PTA (& CRL 3mm. 20 AEiHAICHIRT D, BRIKXEIARD Primitive ICA DR PERID S A IR U =R 1$HEED
([C@h > TERIICETTL Primordial hindbrain channel [CMiiZi%%. ZXNDOEARE E2ATIE Primordial
hindbrain channel Bk DARHIRIC K > TR =N S,
4-5mm stage (C(&. Primordial hindbrain channel ®73ME(C K 2#BIRMEL STEEID LNA BRSNS,
LNA OsEfliR & PTA & DHIMEN. F1 - FE2 KBRS DRIMEICEBAEL. ICA DBESHED E 7
%, ZODEFHAIC. ICA O Caudal division (& > T & PREDFET DD ICA D Caudal division (&
LNA DOgEflizE ZRNICHPEL PCoA 73D, CORFRIET. PTA (I LNANDERHIMETHO. BRAID
Primitive hypoglossal artery %% 1 Cervical segmental artery D&Z(F/hE 0\, ZDE. @A LNA (&
BA Zfp L. Z®D#®D Branchial #i(&. PTA (1> > T PCoA A EMDENARIC MR ZEESD C & IC1ED,
PCoA DFERZICEHRL PTA (LBIET D, LH L. PCoA ¥ BA DR SINZERE PTADKEFLT
caroticobasilar anastomosis ZZ T2 EAH D, ZDIFE PComA (FIEFEK 8D, VA DR EIND
Postbranchial BiD#)&(C. KE7R caroticobasilar anastomosis A& (FNIE. TR TDZERDENARD AN
RETR D TULWZHEAD ICA DERENF AR < 2B,

Basilar artery & Vertebral artery

BA (@Al LNA DESICK DRSNS, 4-5mm stage [C. Primordial hindbrain channel h SRS
Nic—xD LNA BEBOHS5NBD K S (C732 D, LNA (X, BBl PTA 5. ERIE Primitive hypoglossal artery
2% 1 Cervical segmental artery hS#tMEN 3, 5-6mm stage [C. LNA (X Primitive ICA @ Caudal
division £E LT PCoA &£78D, PTAQ SR> TLNANDEMFE 2D, ZDRHEAIC—ITD LNA D5k
EICEKD BA DEBHIEE D, 7-12mm stage (C(E. BA DFEREHITET L. VA DFEEHBED, F1HS5E
7 ¥FTO Cervical segmental artery O transverse anastomosis &. 551 M55 6 XT®O Cervical
segmental artery DIE(zfdl (ICA ) DEAEIED, EEEE LNA EFATICEITT S primitive lateral
basilovertebral anastomosis B2 E 115, 16-18mm stage (C(d. VA DFZELIFSE T L. Subclavian artery
D5 DFIEERILRMAIICHEE L. BROVRETEED.
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Segmental artery & Intersegmental artery

Mall 5 DB D S FRIREARD S FEIC 2 U RMICHE LT VA ZRK T DEA’IE segmental artery
EFENTED,. 1948 F£D Padget DFHX TH segmental artery AL TV e, ZD#E. segmental
artery [FZRBV(CEFI SN sclerotome BEETH D, ZNEL D HRABTRE L7 somite ZEHEEC TN
ETHDEVWSEZICEDE. aorta NSRRI DEMLIEIEHEICE AL intersegment point TH D7z,
intersegmental artery WS BB TH D EEZSND KSR o7z, 1954 F(C Padget (FZ DBFR
ZEHEITDHNEHREL, RBEB L Cl ORZETI DD proatlantal intersegmental artery T, C1/2 %
EITT 20N 1st cervical intersegmental artery TH3 EBRRNTWS 7, I8 5 intersegmental artery
IR UBESOEMOTEED., BRERBUEZSD segmental artery & (IBSHERBD, £, HETEIRH
BRI DD(& 7th T/ < 6th cervical intersegmental artery &7& D, 7th cervical intersegmental artery
DRIEHELD 'Y ZDLSIC. intersegmental artery [CDWTEZRORMN D O, RETE—MRNEE
FR& 72> TULVERL, Surgical Neuroangiography Tl&. #i &R UESD segmental artery AABLSNT
E0. C1 segmental artery A type | proatlantal artery. C2 segmental artery A\ type |l proatlantal
artery ESnTw\ad '

Anterior cerebral artery

ICA @ Cranial division Z ACA EMEEND 2 EAH DN, B EH ED Cranial division D—EEHH ACA
T#%H 3, Cranial division (& U (&5 < DR Primitive olfactory artery ThH 0. RHIFIREFH, RICEBEVE
REICHEMT B, ZDRWBHV division H SEADRIEIKRD L B, &#H AChA, RIC MCA. REICACAT
%3, Postbranchial HD#&® (12-14mm) (C. SEHDPORICESET B EICKDKETR Primitive
olfactory artery (FEWNCARBI(CZES|E1D, Primitive olfactory artery (FIRIGRAR (CHEM I D BABIND
RIgIEZE L. 18mm £ TICZ D ACA DRIBIKDIEFSHABILDEKS(CHRD, 20mm stage (. ACA H'K
AR Z 5 ICEITS D85, Primitive olfactory artery (FRIBFLEICHKEZL T, 20mm LI, ACoA
DLANILHS57I%xT D Medial striate artery &3\ Recurrent artery of Heubner AABASHNZERH 5N
3&5IC18B,

Posterior communicating artery & Posterior cerebral artery

Primitive ICA @ Caudal division H' 5723 PCoA (d. Z® series DA ZA LU TLHBRIAKEZEWXKEXTH
%, Postbranchial BiD#&HIC VA e T 2 F T, PCoA (& ICA BT R TOENDBNARIC MRZIXD
channel T% %, H#). PCoA (FICA DS BANERERAICETI BN, AMOFKEC B> TEAM@ME
185, Z O series DHARBI TIFRIEIE PCA (5B L TLRWAY, BIAD PCA DEEBERIE. HEHED
PCoA D&EfIimTH D . FERICFHA SN TS, PCoA MAZE%R Diencephalic branch &% 2L\ (&
Mesencephalic branch H'5 PCA (ES&REVICIEKT B,
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Cerebellar arteries

IINIHENARDP T(E. D series DHARE TRIRBVIGFZIRE & 72 > TLND DI Superior cerebellar artery

(SCA) DHTH B, SCA (& Branchial HHD#RH D [CHEIRB L. #REKCHINT B, LH L. SEOEREIRD
PiC, BERECHEMCHEMT S AICA & PICA DAREHL U LIERDS5ND, D series DEAB &K D HE T,
INEDEREEERD BT X SICRD. INSDOBIRISFRBVEIEL RS, 20-40mm stage TlE. INS5D
AR (S5E 4 INE D RERARISE (CI-ID D, 40mm stage £T(E. INSOBARIL. F 7-12 PR OB CTE
EIZBABLIVTVADEZHDNREDAKESRVWEDE UTURICHREFSNDLE T THD, INSDEET
201%(%. BA ¥ VA EFTICHEET D Primitive lateral basilovertebral anastomosis & UIXUIEMET S
fc®. EREDEAREV K SAMIRTH D, SCA DEIBIHNLLEBI—E TH DD EMNRNIC. AICA & PICA
DRIBEHN LR TH DI L. COREBEHN SFHIBETE B,

Stapedial artery

Stapedial artery & OphA (3BE(CRIRL. ZOELIILENRIB(CHIZS, E REFICHEWT, PT=
BREAZB< Stapedial artery H 5 T8, L2058, REBADDEHFET D Z & (L. Padget [CKD ¥
TR E Nz MDD < DEHEY & B (C & b TH Stapedial artery (35 2 KBRS H S B =213 Hyoid
artery D 52I%9 B, Stapedial artery DKEZE7 . Branchial BHD#&H D (7-10mm) £TIC. TESDLL
BROVEMRIZETTT B Hyoid artery D REVZBRINDAIBIEE & 2D (Fig.2A-C),

Postbranchial BIO#&HE TIC. Hyoid artery Diffiiin(3FE S DIRAICTEEN L. Stapedial artery (388
FERICEITUTTRESICAD., TR RICEHFRGRENEMR T DEPMIICET D, Stapedial artery DAEFMN,
%1 KBRS OEEIRDEZRTER <. ZOEAEZ (FHF<CBMICYET BT EFETHRKEN, S5 v ~E
FERERD, 51 KBRSHSBEZHDS Mandibular artery DERIIGRIE. BASHBOREE LI REAIC
RIET D, TESDAE (X, Branchial HiZi® U T Ventral pharyngeal artery HhS5EMENd, ZDED
RIEDZLIC & B0 Ventral pharyngeal artery Mi&firl(d Stapedial artery DAXE & EMT o

16-18 mm stage [C. Stapedial artery (3372 D® division ([CHH D, BRID division (. BRIIC@H
> CERIE & & BT supraorbital region NEEITT D, BERAID division (F. ESESRE TSREREHET D
2 DDOHRZEH T, 20mm stage [CIE. OphA DOAEFA Stapedial artery @ Supraorbital division &P&
L. RIS Z OBIARDIZALH (K Lacrimal artery Z2p T %, IMA (ETSBIRIRICEH (7B Stapedial artery
@ Maxillomandibular division &#H#& U MMA O first part &7%2%, = X@BREIONMAZEEITI D Stapedial
artery @ Supraorbital division D3EAIEEAY MMA @ second part £73%,

INSDFEEICE DR T, Stapedial artery DAER (. Hyoid artery DEID P T I BETHHISND,
Hyoid artery Mi&%% (& Caroticotympanic branch (C. Stapedial artery DA D&% (& MMA @ Superior
tympanic branch &£72%,

Toma N



Niche Neuro-Angiology Conference 2020

Fig.2 Stapedial artery OF4

Ist K

2nd

A. 5-6 mm, BR DIREES LIRTREEICH U T, PR & KEARS DRANNLBEENBOH 5N D, F 1 KB
SEE 2 KEARS DOMBEIFIC(E. hyoid artery & ventral pharyngeal artery AAE{T L TWL\ 3,

B. 7mm, £ 5 IXtBENSE 10 PR EXTHERD, £ 7 NBREEMCH—T LBDHS, ICA 5D
hyoid artery D#2ia88(E. FB S DREAlRD SEAIRICEENT B,

C. 14mm, hypoid artery ORBIBETESICIFRL, F 1 WBEHROBERICH D, CDEKICKD. hyoid
artery N5 I%X9 % stapedial artery (&, TSEEIRIRT ventral pharyngeal artery Mi=RfID&5 & &
L. maxillomandibular division Zf9 %,

V, trigeminal nerve; VI, facial nerve; IX, glossopharyngeal artery; X, vagus nerve; AA, aortic arch;
CauD, caudal division; CraD, cranial division; CTN, chorda tympani nerve; HyoA, hyoid artery; ManA,
mandibular artery; PhB, Pharyngeal bar; PMA, primitive maxillary artery; POIfA, primitive olfactory
artery; SA, stapedial artery; VPhA, ventral pharyngeal artery
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Ophthalmic artery

RiRE972 OphA M2 E N2 X TOBIZFEHM TLUHENIRIARBICHZD, & REFDHEAD ophthalmic
supply DZAL(&. Fuchs [CK D RSNz rabbit DZNICFBLIL TLBIH, WROICEIBIEIRET L ER D,
rabbit Tl& MMA &732% Stapedial artery @ Supraorbital division H' ophthalmic supply =% (H§E, &
#RBYICFRTD orbital branch 7217 T7% <. Long temporal ciliary artery 4> Long nasal ciliary artery
ECA h'54%9 % External ophthalmic artery D94k & %0, Hyaloid artery &K D HHY ICA H S I%
9 %/\E L) Internal ophthalmic artery DS DR ERD, ZD—7F. £ LTEH ICA HS2I%T D OphA A
dominant C. ocular branch 72(7 7% < orbital branch $71%3 %,

4mm stage A5 18mm stage [CH\F T, BRIRNDBARIIAHAD OphA KD HEDEGD ICA H SIS
%, OphA OFRE(L Fig.3 [CRI KDIC 6 DD stage THBASND,

3-4mm stage Tld. KERERRDOABIE (& Primitive ICA @ Cranial division & Caudal division D73 1%
DEL NS DIRT DEADRENDKRIC KD KIZBRFRDESR(E Primitive maxillary artery O—RiV7a 04
& DftmENDd, CDHHR%Z Fuchs (& Hypophthalmic artery &5 (3 TL\S, Primitive maxillary artery
DD (F T < (T Rathke ZEORBID A & 78 D REENDEZEDNIRIFEKRT D, 4-6mm stage TlE. [RIBIYR
BRERDAZE D (E. PCoA DRIEINSHUIEL TREICESDHZE ICA DRLARICHEIEEIND, ZDBERD
IR & FLESR L. RVMISEROERITHDH. CDIRETIE. Primitive dorsal ophthalmic artery & &
(Fonf, £IFEZ. PDOphA (FEMA. MIZETL. ZDAREX Common temporal ciliary artery &7
% (Fig.3A),

7-12mm stage [C. PDOphA QA (FTEZE RO, RIEOE|IE\ & direct lateral course & D, BR
HEBLHRMEICTRAT B, KSERBEORKDOIRME (X, KESAEDARIDIREAD sinus #RME (C D7
MO, Internal maxillary vein [CZERT D, < OHPRMEDERMAL. BRI AR ICA HSHIRT B Primitive
ventral ophthalmic artery [CX DM =S, PVOphA (& ICA DH o & H3Z{IT AChA O RIIRIH S5
¥3 (Fig.38).

Postbranchial BiD#1& (12-14mm) (C, BREHBU TREKAIN & ICA D SBENDDICEHARL, PDOphA
& PVOphA (35| EBIEENDHBRIKICKT U TRIREBE EITHED DT TENZNDIERFED 570\,
ZDMEIC. PDOphA HSERERDOABIZFEITI DKEAEAND direct branch T3 Hyaloid artery HNF:&E U
Common temporal ciliary artery &@HkICER#HSND XS (C%D (Fig.3C).

16-18mm stage [CEWVTI(E. NSO ocular branch (EZ DEFHRICHIH TROSND K S(C72D OphA
@ permanent stem NS MFiZE3 (T D K D273 D . REDIERAIT PCoA O RIHMUH 571k L TL\c PDOphA
(& ICA (278> T caudal migration 3 Z &K D, BREDERIT Rathke BO RXHMAIA S#2I8T % OphA
13%. CD%ENE. Postbranchial HACH W\ TRDILAK & 1318#% & BRIRD FZE TENRAS | EBEESND I &
[CEHIRS, ®BlkT S Streeter @ anastomotic progression, (K> TERBEEN S, Optic foramen (CH
(FTDREDEEICEKD. OphA FZDLANILED THDRKNE ICA HSDERBENDBEHTT I D, &
DEFRT. OphA (. #< &> TE7/= PVOphA ME{iix® Common nasal ciliary artery Z#H& L. OphA
MDY RTD ocular branch A5EMT S (Fig.3D),
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OphA @ orbital branch (& Stapedial artery @ Supraorbital division [CEKT D, 20-24mm stage [
BT 2EBREED arterial ring DFEKE . ZNICHEL ring @ ventral segment DRTICEK O, OphA (18
R ORI SBERINEETITBDKLS(CARD,. Supraorbital division & D73 (Fig.3E).

24-40mm stage [CH L\ T, Supraorbital division D orbital segment A MMA O—&8& 70D, OphA @
Lacrimal branch &£73:%, BRE#&(CFH L\ T Supraorbital division HHRHE U SEMIER &HEFMUEHAZNZN MMA
& Lacrimal artery &0, OphA OFENGARENTER T D, OphA & Stapedial artery @ embryonic
connection [€& D, UIFUIE OphA & MMA DS XX FXRBMYPELRHEND (Fig.3F),

Anastomotic progression (anastomotic loops)

NMEDRECHVNTIE. RIBOZELIC KD —EDBIRABEICH EDE. plexus H'5 simple channel AD
Z1{t. channel 5 plexus ANDZA{k., channel DEAZE. channel DRIBEDZELREN R D, NS DAKI
BRI DIHEOEICIE. BREOZLICKEDMENEH D L\IES|SND passive migration; &, M
MERBEDZELIC KD plexus D loop ZLTH/=/& channel ZR2 9 % T'spontaneous migration; H'&% %,
L) channel H'BAZE L7273 channel B S5 Treplacement channely (& fspontaneous migration)
DVEDEEZD Y,

Fig.3 Ophthalmic artery ®F4

A B
PVOphA
PDOphA
PMA

4 mm 9 mm

A. 4-5mm, Primitive maxillary artery ([Z—89(CERIBOEZR(C O E L ITH. BRIREKSRIEK(E Primitive
dorsal ophthalmic artery (PDOphA) [C& Dt nd,

B. 9mm, BR#R(& PDOphA H5 DHFIRIME (CEFR . Primitive ventral ophthalmic artery (PVOPhA) H
S5bitmansd. KBAEZBORIRME (FBRZFAD Primitive hyaloid vessel & D7ahH 3,
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C D
PVOphA CNCA
PDOphA HyaA
HyaA CTCA
CTCA
SOD
MMD
SA
HyoA
14 mm 18 mm

C. 14mm, PDOphA & PVOphA [FBREN3H. PDOphA HNSKBEANDBEDHDKRTHSD Hyaloid
artery Z19, Hyoid artery H 5 DI TH S Stapedial artery (&. Ventral pharyngeal artery D&
IR DRRDYD. Ventral pharyngeal artery MTfizif (& ECA DA (CHR D,

D. 18mm, PDOphA ORI BEREN. XDEENLZETD OphA D permanent stem [CEZ 0D,
Hyaloid artery (& PVOphA & ZRBIICHPET %, PVOphA (& orbital roof DEERE(C KD DTS ND,
Stapedial artery (&37= D ® division (£l U. Supraorbital division (FERE A (CERMIR & HICEITT o

E F
CNCA
HyaA
CTCA

24 mm 40 mm

E. 20mm, Stapedial artery @ Supraorbital division (&L < DH\D orbital branch Z® L. ocular branch
MM L TULS OphA EEiT D, OphA [FREBRBRDERIZES arterial ring ZZ L TWL\ D,

F. 40mm, R&RZEED arterial ring DIEERAIE KUV Supraorbital division B EiENd 2 &CKD. B
AD OphA DFEREE 785, Supraorbital division (& Lacrimal artery Zp 9 27=H(CBAR L. 7% D (& MMA
@ anterior branch £33,
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V, trigeminal nerve: VI, facial nerve; AA, aortic arch; AEA, anterior ethmoidal artery; CNCA, common
nasal ciliary artery; CTCA, common temporal ciliary artery; CTymA, caroticotympanic artery; FA,
frontal artery; HyaA, hyaloid artery; HyoA, hyoid artery; LA, lacrimal artery; LP, lens pit; MMD,
maxillomandibular division; OV, optic vesicle; PHyoA, primitive hyaloid artery; PMA, primitive
maxillary artery; POIfA, primitive olfactory artery; SA, stapedial artery; SOA, supraorbital artery;
SOD, supraorbital division; STymA, superior tympanic artery; VPhA, ventral pharyngeal artery

FEo

Padget DfiFE(c &2 £ MNEIRDFEEICDOWTHR Uc, £ S OREIARIE. RPHFROFZEE EH(C, B
B. U8, BRLBEOTOERZERT. #8 BRI THIRMALRBUMELES, Padget DEREH S 70 FLL
FRBUIED, MMEFRAEDHERZ(CENWTINULICFHFBRRS 3RV, BRI E. BMREECES (2RO
BERE - ME. DFLANILOEIEGE, HEDESFHIXU L Padget OFREFREZZE(C, & M¥MEF
EOMEDE SBRDIEENBHFEIND,
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