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TEEHEY TERICROSNS ECA & ICA EDEBHRY KD —20THS carotid rete (FE ~TH
BOSNBDIENDHDN. ERTOHRSEINTHBEETHD rete mirabile (X L TEREFELBVE
ENd, —A. XBLTIEFEZEAREAR(MCA (FH)IC rete HFRHEND EWVWSE. £t twig-like & rete
ZRAFELUTROD TVWBREDLH D rete [CDVWTDREBHIHE—NTULRL, ERTRESNTWD
carotid rete [CDWTHEHENM & LB U K7cBEEANEIARD rete-like collaterals DEIC DUV T review
93,

1. FEsh'

Galen D& (S EpiEtR (spiritus vitalis) H'EMFERR (spiritus animalis) [CZEL L. HIHBHIN
A7 BU TR SBRICE > TEEAENEEINDEVWSHEDTH 7. Andreas Vesalius (1514-
1564) (3L kD rete mirabile (CBAT D Galen DEZ ZEF(FANTLE, (Fig 1A)
1540 £ Vesalius (FEESIZDLFEE T, FDIEZFE > T rete mirabile ZR&BU7c (E hDFRAETE
F+RIREENTEY ., BIXRZBLBNDHDEZZ /2O TH D), 1543 & Vesalius [FREICEZ ZH
&. ARBICH(F S rete mirabile DEFEZSE L. Galen DEEICH(FDZDRD ZRFTERHA -7
EZBELTWVS,
‘I myself cannot wonder enough at my own stupidity and too great trust in the writings of Galen
and other anatomists”
Vesalius (&F De humani corporis fabricas (1543 &) T rete mirabile DEhRZIRHE L TV DY (Fig1B).
RIERRMNIC rete mirabile Z AEKDDEE & DREZNXMHASHLTRLTWS. LHL.
Vesalius DERE (FEEIC, ZD% 1 iU EICHE> T, BOR(F Galen DHEFZREZIFIDALRICK
S>TRORUEBASN. AMFRIDOYUPILEBRIBEMLU TRASNC, RET DREDBIRICHEHINT
rete mirabile; DT LAY A TRERFKIER(E. 16 HichH S 17 tHiclCH\(F TORIIZBEOEFZERE
MIERTHDTH o7z, Vesalius BOBRRDEZ K (F. AU IFILD Vesalius ROKREN G ZE K < B
BUTWBA, Vesalius HMELVZHEBREROMZBIFBIRINTULERL (BOMBSREREICREICERS
nNTWdH065%H3 ; Fig2),

OtaT 1



Niche Neuro-Angiology Conference 2023

0. Rete mirabile

BIRMIC rete (FMEWZELLL. rete mirabile & (& wonderful net EWS 2 & (72D, BILFETR
5N carotid rete (F@AIICHEEL. EPOERATEGDREMEN DD, Rete DFFID ICA (TR
SNBVDTIERL, —BEESNT/ZRIC regression 35,

R rete ZN U TEMRT 256, rete cerebri EMEEN S, RSEEARE (T rete HSHUET S5
&ld. BE rete caroticum (I3, INSEIRTOBEEE (F. 4. WFE. K. FUV. H)\R
E) CRB5N3HDTHD. Rete caroticum [FRIRIDEYDIFHTH O, VA & Willis BIARERHHEL
BONSEHDHA>TND.?

BEFFED rete (X, MRBERCHFHL UIEBBLEREZRSE. RUBITRBZEDZE(CHIBUTRE - &
[GUTERHDTH D, £ carotid rete DIREIE U TIFEZMR, BRTEBRET. HREMEKDBLRD
EEARENRESINTED °, K. BFENRRRTEVCEREEESIR DE/RIIDHE LN,
f RDBENEEIRIICITS T & TEREMKDIBAZAET DN (E. BRBOELORINCEI LT
BEMEN B D

2. E T carotid rete

BEERODBBEFATRZED ICA (C rete mirabile "EE5NDZEAHICHD . ZDOMERST TDIEE (.
0.01%EHESINTWLS °, BEEAMME DT - BAE - XRAL - BIFIC K DBEANDAIRIEORE
EHERIDBETH D, LHL. ELTOHRSEIXRTHIBIETH D, rete mirabile (FE ~CEFRVWED
=13 . Minagi and Newton H'®1966 FICRSDRHIICEDEERTD 1 FIBERELTWVS. Du
Boulay (3t DBEHEMICHSND K S% true rete EIFEBRD TWhHipS retey; THDIZE=xIBREL.
BRHA false rete THB S ERBR U, ° £ MDEEFREBIRICH T carotid rete (FFERSNT,
ICA DAL VEAECEEY 2RIBIMTEEEZ 5N TN, °"

BFEARYIC (X carotid-basilar anastomosis A" collateral (CRSRWT EHNS. ZNLED late fetal ¥
perinatal DEHAICZ DK SR rete hMERSNZ EEZ 513 2"

B ~TO carotid rete DIREETFIT A, FICBRALHRSHZ L, EGNESOFRASNDINEHDE
RATHD. WSHITEEMD, EETOREEHN S FEDHD | CADFHEAE - BIEICERT BAIE
BOFKENFEAETHD

BEDIREH S D radiological findings @ review'?
1. AZBBEIRRD S rete N@FTeMEAHD. 2. ERINBIARISERAMMEFR TH D,
3. ENIAZEEAR (retez=fiI) (FIEFETHD. 4. rete (FEEEDEREIVEILECEFET D.
5. BRVLGABEBAIREFZEZHDR. 6. BRDAIBIE TRV EEIR network 26 D.

3. Rete vertebralis (Vertebral rete)
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Ry IDOISOIRRE. HRR. BEB. BIEE. BE. RORELICAL DT D retia mirabilia DE
BRENRHNTH D, YvIDIISD rete vertebralis (&, IELEEIDITRTD retia DESHE
THOH., CORELMNEEER. COMPDKPIRIEE R RVWEBKNDOMMHICEEULBEZR> T
W3.° RESREN UIERAOMREGE. &0 SECEMITMDME (CH> TEINT 3 2 EH R
ENTWS " (Fig3) CTD=HTEBHEMC vertebral rete M RVDHNH LNRL,

VA OFRBALNMIICH carotid rete E[REHRAR rete vertebralis HROSNDZ ENH D, ELTD
vertebral rete [CDWT(3@Z 15 FIDIREH O °,'°,",'® F#(L 14-57 &, vertebral rete [CDWTIE
I ART carotid rete EBEL TL\S. (Fig.4) Carotid rete (2EEATCEICEENTZIBAIO ICA (CFEK
=N %, vertebral rete (& suboccipital (V3) area [CFEREND Z D SEABBEDERMENIERIN
3, rete OREMFEICIBED trigger ¥ susceptibility 1'% 3 Z EAREEN ', Lasjaunias 5(3
segmental vulnerability D—fl& U TIRR L TULS(Fig.5).° MRS H9(CHBEIR(S ICA SEIRERARRIK
FERCTEET D7 VA OBEANDEERICHVTHPEOBIHSEDZPLHL X EBENRESNH
2 PR (F A 2 LR, BROCEKDN TV TJEMARIBEINTED ©? ZoBSEHISEH T
5 MDERIT collateral formation Z&£Z LY TWVWERD 1 DEHEZ S5ND,

4. Rete ophthalmicus

Ophthalmic rete (FERERD I CEREE TR K FZEUEBMMEDRBRRY KD —20THD. ophthalmic
rete (& 1981 F(CE FATORIIBEBE TERHEINTLD, ZDHFE. RERIE ophthalmic rete (T
SbO#ftmEn TS, SEERH SDUET B external ophthalmic artery H*Z @ rete ophthalmicus ZH2
B U. ZIZH5 central retinal artery B U, #BIE%ERE T D,

7 EILTIE ICA DR TH S external ophthalmic artery A% ophthalmic rete (M9 2 ME—D KT
HEARTH D, 1)L TIE ophthalmic rete (& spinal rete, cervical rete H5#E< basilar rete H St
mEna(Fig.6)e 7Y > &7 HTIE ophthalmic artery & DERER(IZMARZER (T B,

BELE (F. DY, YA) D ophthalmic rete (&, BREKICTRN 2 EARMDEEZFIE L TS Z EDHH
BICEDRBEINTWND. F(C, B4 (RHE®. HF 39 ?°) @ ophthalmic rete (&, BT
BZFAL TNZ ST 2REZEEB>TVND, 7 SBREFCBESHICESTIENICHTS rete D
®EE UTREESFRG T CTHZSHT DREMEIMELMEDRICH B,

BASHDEBBHTIDXRSBIEENDEEEZ SNDH., BFIEBILLBICEH (7S ophthalmic rete DE
glF. BLRIET CHRIBROARGDOBEVGEHEBREZHIFTITDLOHIC. RIROBEZREIDILET
H3EBOND, SSICRENOMFRIBNZHITI S E T, RENOMRZHAEIEINREHDE
Bhond, *

2008 £ (cif— human ophthalmic rete ERESIN TS @A, (L medial and inferior olfactory
fossa AD plexiform structure TH O, IREBRNDOMEBS TR, BEICIEIN(E ophthalmic rete
TlFRWEWS Z &ICRD,
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5. WBRABARTIE ?

LETH 525 M D RIERER E T segmental cerebrovascular changes MU 2 Z & (3#8REH 0.,
BHERDDBMAEICEEET DD I(E. segment &[T susceptibility "ERZEHEEZS n%
(segmental vulnerability)”® BBEADMME C segmental B T, agenesis, hypogenesis, dysplastic
change, elongation IREARHS5ND *2,* EEAEKIC rete DK SRMEBENROESNDZENDHD.
ZDERIIE M1, M2, P2*, SCA®, PICA360)$I§%73\&5%O $5(C MCA O plexiform network [CDW\TD
RETIE. rete MCAY,*,* rete-like MCA*, moyamoya phenomenon® 7a & & £ & £ FMHMEDLN
TEDHE—INTLRL., N5 intracranial artery TDIRZ (S carotid rete & (FXFI LU TERINE
THD. rete-like collaterals EMEIRDAEL & BHoNn.

Pathogenesis (E7RBAT#H DH'. congenital & L TERBSNTWBRZEHZ L, LH LU rete-like
collateral (&4 < & T secondary & % \L\(& acquired phenomenon && X 2/XZE Tdh D . pathogenesis
ZERYI BDPR(CIE Neuro-vascular developmental interaction EWSEZXMNESZE(C/1RS : The
development of the intracranial blood vessels is closely related to the neuronal maturation during
the embryonic to early fetal period, and an abnormality in either interacts with the other.” D&
DINMEDEREES IO ESZSIERI T EEOLNTLND, NOFENLBREBSZHEDRVVERIIC
DWTZDERT DHBMDEIRCELKE VNS EF#HLWLWESND, ZDT=8 rete-like collateral
[EDVWTEWITZAERBDFREZ LicRIC, BifZH I L. RIESNICTEEDIESHEL.

Rete-like collaterals @ origin (& adventitial vasa vasorum or leptomeningeal collaterals & D&
HH2 . BERNEBARTIE. ECAITHRROICERADN SOBELE LT vasa vasorum HHEET D &
O NEHMRDEERICRRE EDBICKRDNDE 2 E PREDIMSNTLBHIN S (E intradural artery
TRETETXSKBRWVWTHSS.

EEAD rete-like collaterals DA E L T angiogenesis (C &2 new vessel formation M OJEEMEDH
%. kO carotid rete Tld., BEEEZBD dural collateral NEEDEE E R DN, BERNEIRDISHE
(&, RN S D collateral (372 <. subarachnoid space [T collateral A FEESND, ZFDHICKD
fine rete HFEHRSNTVND EB NS, EBROLEVCHAERTZFAV VvV ~&EWLWDTE local stress A
DO BEC. BENBYPEHIRIBEE LTEB<IHEEDHD 55,

—AT. SUHIBEEETRNEZH, AVM ¥ AVF & DERIHDDERIGENH S *°. NNERFZ TAV
Vv Y RDIRNZ &, E5(C draining vein B <, ,\%JI[I'”"%HOJEEM?J\IE.%H“’@JHITRTE% Z & THERIN
OJRETH D, Xz carotid rete EERIC. REDHELEHENTLKT transit time DERNBH S5ND,
ZUTKRBEDRESINDWBIISTDIERER S D (3 < | BIBIEE(leptomeningeal collateral) H'F:&E U
TWBZ EDZL,
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Fig.1 % : Tabulae Anatonmicae Sex (1538) T Vesalius [C K D1 5 R kAUDEBR(C rete mirabile

HEHNTND,
% : Human corpora fabrica (1543) THH\N7z rete mirabile. A & B (SJRNEZEDEATRZ. C, D (&

%o E (I pituitary gland.
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Fig.2
Vesalius ZICHEHINIZERRDZ K (. AU IFILD Vesalius ROKRENLGHELLSBIRLTWS
HY. Vesalius @ L/ BRERDMZBEHEIR SN TLVRL)
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Fig. 1. Scheme of the arterial system of the sperm
whale Physeter macrocephalus viewed from the left side.
1, aortic arch: 2, right brachiocephalic artery: 3, left
subclavian artery; 4, internal carotid artery; 5, left exter-
nal carotid artery; 6, thyroid artery; 7, laryngeal artery;
8, occipital artery: 9, lingual artery: 10, deep temporal
artery; 11, external orbital artery; 12, inferior alveolar
artery; 13, major palatine artery; 14, buccinatory artery;
15, buccal branch of the buccinatory artery; 16, internal

Fig.3 YwID0ISDERR.

maxillary artery; 17, infraorbital artery; 18, intercostal
arteries; 19, internal thoracic artery; @, thoracic rete
mirabile; é dorsal cervical rete mirabile; @ thoracic
rete mirabile; 23, thoracic aorta; 24, abdominal aorta;
25, celiac artery; 26, mesenteric cranial artery; 27, renal
artery; 28, internal spermatic artery: 29, common iliac
artery; 30, caudal epigastric artery; 31, branches for
urogenital organs; 32, branch for anal sphincter; 33,
caudal artery.

20: thoracic rete, 21: dorsal cervical rete mirabile, 22: thoracic rete mirabile

Right ICA injection.

Fig.4 Carotid rete & vertebral rete D& #4
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SUBOCCIPITAL (V) VA PETROUS-CAVERNOUS ICA

Fig.5 ICA XU VA OBRERIRICE 2 BEBE DD

Fig.6 - JLAH®D ophthalmic rete (Ninomiya H, et al. Veterinary Ophthalmology 17:100-105,
2014)
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