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(Functional Anatomy of the Cerebral and Spinal Veins)
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B O MREMEIR radicular vein (343 i1k metameric
IR SN2 hs, B HH 5 OFNIRE H %2 1 5 Bl 0 AR
it radiculomedullary vein(d, &3 L & 43 itk oo
o L2\ KRR 3 BB IR & (3R e 2 AR 2R S A
FEE OWMMNCIE K S Sub primary head vein % FEA (2 I
DIE L & HICTE % E Z 7 hy 5 Il E Ik dural sinus
P kpial veinBTER S 5 fEE ORI & 0 Ik
igED 5 OEH II—AdDmedial vein of prosencephalon
DS EHICH Y, ZhE—XTONKIKFIIRICET S T,
& KHlZgreat vein of GalenlCE i X3 KINOES %
¥ 2 5L FEET S tentorium cerebellilNIZ & % primitive
tentorial sinus®&E{l #basal vein?#H > X H2% Y
(basal vein capture), WAIKEIRE & HI2T > b LDPE
WEIRR VIR S N5 . K& S FET 2 KM E A1k
JIt (Sylvian, Trolard,and Labbe veins) ®D R (3, H.4 S
o RVYEDIBK & b Tentorial sinus™~NHRA L T
7zsuperficial middle cerebral vein(d,tentorial sinus
DIENTB OB & O IRFIRIICHAT 2 L5128 Y
(cavernous sinus capture), Z DFLE I & Y paracavernous
drainage*°cavernous drainage®# & 3 L5124 3.
Basal vein capturefcavernous sinus capture,/ix#
itk &£ subependymal vein® B dWj# (transcerebral
anastomosis), ik & i IR [ o W) & 50 ik I8 o IR i
(Trolard circle) ®variation(d, Bk > + > b HESRN
IR OWRHVIRIE T DRk % LIRS 3. T h
& Jli 75 B IR 0D B FE MR O PR (3 IR RE D LR R L A
BBICEETH 5.
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T LA PRS0 5\ > T I 7 B UL 55 D B e At 1) oD B AR (3
HETH Y MBIRREFREAROBIRR I L TRIEH
ST &SI e Ul 7 B IR R 0 BE BE AR ] &
FRICEHEETH 2 WEINRR & W U & 5 k74
ontogeny®"?? % #iJ& Ephylogeny®® O HI# 13 Z D
HE i D PR % W) (3 2 .CT/MRD I 2 & & & 12 B 1L i
WCIRE D RTEB I 2 3 2 5 BN 2 T BT L
B0, LD BREM R M OB IERE B LD 12k -
2O ZsDHRE, LWL DT L 1960-7T0448
ORI ERE OMAOBEXEL Th 557 fHE 2 Dk
O RS Dvariation, #Ik R OPEAE - BHIEL B Ik >
¥ MDOFAERNT, % 22T - i iRh 5 IEH

REIRILTER > + > M IMLFR OB, D F 0 5 B E RO
BB OBRDEE L o> T &2 5 H, & Ve
M WNIREE 2177 5 72 8 O MBIk O BEREMH IOV
T L7200,

2. E5MERRDFEE

HiE O M L, FHEDO TR JT 11 O metamericZe A i H>
557h2% & 91, FH TS Bimyelomere AL T, &
FIME LR & N3 (segmental structure). F&4: D)
W23, Sk Bkdorsal aortad®dorsal branch® T H
%segmental arterys, &l D IE A % o0 (2 B8 JE DR
# I Y PAEecapillary plexus(# dvasa corona) % 5% L,
segmental vein%3icoronal venous plexus#: 5 ,cardial
vein(Z B 2 . [nl I 12 5 Bl N8 &, B A E R 1
sulcal veinX°centrifugal pattern®radial vein & JEK
&5 Fig. 1. % 8liF# Ik idcoronal venous plexusZ i
RTINS &S SR D STER S b Ao Ml & 2540
DIEH#R I ,anterior/posterior spinal veindEk S v
% ARG radicular  vein(d, 37X T OIS E A
L ,metameric patternZz%% 353 HHIOEILHFHIRTH %
radiculomedullary vein(emissary draining vein) (%, #
FEALEIIR 13 £ metameric pattern# & 59,% < H5BHi L
(regression),[R 5 417z (E X fL7z)radiculomedullary
veind s FFER & a9 L & 37 RIS IRES  epidural

venous plexusiz D7 hi 5.

3.BfEREERARE dural sinus (vein) DF&E

FEAE M D B D AT D BAMLE 3 OB X, —XF D
primary head vein(vena capita lateralis)%3Hu > #if%
B OMHNC MG D 5 RN O IC AT 4 duct
of Cuvier(common cardinal vein) ¥ TIEK S #1152, 2
®primary head veinlZ & DL ICIEIK S 2 MM
MEFH»SOMEZEH L, A ND3DDplexush’idh % :
anterior dural plexus(anterior group),middle dural
plexus(cerebellar group),posterior dural plexus
(occipital group).Z 45 (&% 112 #telencephalon+
diencephalon+mesencephalon,metencephalon,
myelencephalon® EMIMLE & (CH 4 L, ¥1 811 &
telencephalon{d ¥iE L Tl 7. Fig2A. R B fidotic
vesicle & =X #ifkfiiitrigeminal ganglionh3Eu (2 F& %
T 570, ERONINE =X Mo Nl 2 E175 2
primary head veinid % O#IHEITOZEE %28 5 f,otic



vesicle DN H 72 2 i B O W) G D3P S 1, middle
dural plexusid,posterior dural plexus & &5 &
9 127% % .Fig2B.anterior dural plexus& middle dural
plexus?3@lie LU, #Hi7z (ICTB R S Suizotic vesicled il
W— M2l S IhE E5Ckb. lMoFEE L HIC
primary head sinush iR % 5 X Ze 35, NfllH 54l
J7 M D EIT 3 (lateral migration). = S A &
IR Oprimary head vein(dEAZE L, W IR &
NEENR internal jugular vein& 7 257 D A DS .
MY optic vesicled: 5 (ZIRFHIkorbital veinZ 5t L T
HEIRIN IC B S B & 9 124 B anterior dural plexus
DR (stem) (X, middle cerebral veins & Wi i IkIH O
Mowé e LT . (Padgetld 20 MR L, 2 D%
#%,/NS Zedural sinus™T,# (2 F6#§ % primitive tentorial
sinus™~\B173 3 & LTV 3) WiiIkE»D 5 (3459 0
middle dural plexus®3E# % 53 % _LEAEFHIRIFsuperior
petrosal sinus?3EE & 41(Padget (3 Z D % pro-otic
sinus & Gl#E L, M7 M FERIC 4% & LTw3),
ER DT MR S N7 kT transverse sinus(sigmoid
sinus@MEEIRIE O RRMFE & & 2 2)NRAT B XD I2R
% .Fig.2C. & 5 12 F#ERi#IRIinferior petrosal sinus
DS 15 kK &  HLRT % 7z anterior dural
plexush> 5 Hi /7 (21 (I sagittal plexus (L kFIkiFsuperior
sagittal sinus)HIEK S, & 512 Z DIEMNIC I3 E listraight
sinushE K & 31, torcular Herophililc 4 Z % .Fig.2D.
Posterior dural plexus(3if&iZoccipital sinusiZ 7%
% .(Padgetic & % & posterior dural plexus(Imarginal
sinus(Z 7% ¥ ,occipital sinus{dmiddle dural plexus&
posterior dural plexusfdOW&DEKE S415). LR
REIRINX LG 12 H % 2D D kchannel 7 5K &
203, — T DHER U AT h3iRA T % kX (Padget) & i
DG 2R (Streeter) 3E 2 5TV 3.

REE IR X G223 H O, F75/h& < RIEERD
FIEEEHICFDMBERILHITRELTWL . ZDFIE
A4 5, HEFT—BTHBH, ZOE, D5 HLE
(ballooning) ## & ,1-1.5% A 1IE dtorcular
Herophilil2i#3 % . Z ®ballooningd b 2Rl o 3 (35
o LSEA IR & Koo), B IR OHR R AR AT - H I
519 2 REER IR X, B AR L 2 TIC A LK
ANDBRIZIE-D Y. 2 ORE B E IR O K R T o 2
12 & Ydural sinus malformation (W Bk D —
BN AL 2 0, Z DO—i2meningeal artery?S#HICHLEE
L 7z iR IS AV shunt % fF 2  BEF IR 5> 5 torcular
Herophilido iz ot 2 2 Z & 53% < HAERNICBK S
2Lz

4 /MiT > b Eprimitive tentorial sinus

/NI > Mtentorium cerebellild, K cerebral
hemisphere & /MMicerebellar plate(KMi & O FiEH3 R
ND) &4 BRE T,/ NMi% L b 23 —F25 L8 & Hig,
BUEIER T LU, RMEROBERZ L2 572012
FIET 2 DK T > NI IR P D cerebro-cerebellar
fissure DN DI diA A & U TR LEFEINIC
G LS B L7cETH 9, Z2 0%, Mo H il

THIEL, S5 CHENICKIVEET 2R EAZWZY,
Tentorial hiatus®EEFICEHINDH 0,58 5551213
i A splenium of corpus callosum#3® 5.2 D
NI T > MR B E LRI 3 S B HY, U, i A
I (33860 S e b KNS falx cerebridd 77
#itentoriumic D2 A3 > T YO THEIH L FIET %
ERHFLIADOH T 4 272 1F ICtentorium D BALHFESD 5
N5 O FEIRE O, RS T, HE R O JRH K TN
DEIZFZTOLEHMBT2T 28T, INES
WTLKAZD ZEDVBHRT NN T > Mok b2 20E
EL,MILBETRBEEDOIE S /NNT > N DFHICH
HWLTWL3Y

Tentorium cerebellid A (3 M &I D 764 % Bl g5
%5 ETHEETH D FEEGHICZF O % E % primitive
tentorial sinusd’anterior dural plexusd T %% i
BTHY, Zhdbasal veinlcBITENB -0, ZDitfE
TOvariation?3% ® % basal veinZ .0 & 3 5 B E:
W% Dvariation & 7 % .  7ztentorial sinus & superficial
telencephalic vein® R & , 2 O DK O RAEFHIRR
DO IR E — > DvariationiCBEFELTL 5.t +D
tentorial sinusid, fthDOWFLEY) T DOIREKD 5 O FRIRS
ORIV 2 52 8D BRI (2 8L 5 2 B RN ikposterior
rhinencephalic veinictH49 5.

5. IEREIR pial veinOEAR1ESE

T2 N EOFNRSR G, AL VRN E IR & SR IR 4y
T &2 .0 IIHLE neocortexh 5 DEk#HED S
EHVR 5.7 2 M TNORMRSR X, 77 (superior Galenic
drainage), Hi /7 (anterior petrosal drainage), /7 (posterior
tentorial drainage) 234 2 3RMOFNKIC /T FET &
% H, 3L ICanterior drainage AR TH B . F
72,7 M E, T NTE SIS, REVEINEIR & G50 M IR
ORI, BEE IR medullary veindid 0 i & 55
OFIR OBZEZMEIEE L 2 055,

5-1. 72 b LOREMRERIK

FEMN (LA O FE A AR THMI AR F7 i 1R & IR
% W49 728 superficial (lateral)telencephalic vein&
deep(medial)telencephalic vein® 2k % 4t L i %
42 & 5127 % .Deep telencephalic vein(deep middle
cerebral vein)(d,fetal Sylvian fissureN®pial veinT
» Ybasal veindfirst segment!iZifi A$ % .Superficial
telencephalic vein(d,dural origin®M#E DOk L LT,
superficial Sylvian vein (superficial middle cerebral
vein) %/t L CTMiIRIICET S s . 3 S5ICHERT 5K
I OFNRERR 2177 © 72 ®(Zanterior anastomotic vein
of Trolard (frontoparietal vein or precentral vein)
& posterior anastomotic vein of Labbe (temporooccipital
vein) »3¥6:# U, LICREIRIA o BRI S S b 8
H DRI, great anastomotic vein& M B &5
I2,superficial Sylvian vein & K8k D £ i Treciprocal
REREREL LM SYEL TV .Fig3. Anterior dural
plexusDFFRIL B L, Z DD 5 DOEFEDO— 2 H
9 & 9127 % superficial middle cerebral vein(d,primitive



tentorial sinusiCHiM T2 L2430, 2D HE &
HICEH 2 — 2 HZEL L, cavernous sinus drainage
$paracavernous sinus drainage(superior petrosal
sinus,transverse sinus,pterygoid plexus O
drainage#&b¥bD)DEEE B . DT YHEKICLY
Z OWABFNRITNDOE R DEF VR R =203 5.
superior petrosal sinusiZ[Al%> 9 57, sphenopetrosal
vein& & IFEE, transverse sinusiZIalh» 9 ¥, sphenobasal
vein& M XN 3. TN H OFIRO MRS H I & R’
RLICOEEVBLETHS.

superficial middle cerebral vein® & /S 2 — (3,
1.middle meningeal vein® i i T & % sphenoparietal
sinus of BrechetliZ#i AL, & ICHEAFEFIRITICTRAT 2
medial type, 2.7E8EEIRITE S BB ST, iR E IR
DI DO Dlaterocavernous  sinusiCi AT %
intermediate type, 3.4z < EREEIRIOSMIZ LT
%lateral typel2 7713 552, 2 b 0E Ik Dpattern
DOREGM HEFAAT 5. UL T, superficial
middle cerebral veind’,Z® F Ftentorial sinusiZifi
AT 2 d 0o a2 — 23575 2 (B Droutel), 2h &
HLOHHULV IS A= Th 2 HEMENRIICIYAZH
%” cavernous sinus capture” »3g Z % »(EDroute 4)
Tt N5 kD 5 OEH [dmedial routedh i
RGBS 5 O FEAR (T lateral  routed’flibHi
% .Z MDcavernous sinus captureldAEBICTIET S
LENBED,FEBIZE D RO IEET 2 A REME A
WLUHEAEE D S O 13, sphenoid emissary vein
(of the foramen ovale)$*accessory sphenoid emissary
vein (of the foramen of Vesalius) % #H L BEZ Y H
T, HZESN Ok & —FF 1272 0 AR external
jugular veinZBKT 5. %< OFLIETIX I DA
PR3 E 2w i & 2 0 NEEIRD N IS Wiz,
Hi# (¥spurious jugular vein& X4 5 . (spurious:
HBo) H O E)F tBinfantile dural arteriovenous
fistulald , #EE IR O BHIED R 2 0 3 < HRE RS E
JARERBRIA %> 5 superficial middle cerebral vein% ¥
i U IR IR A O R ED S S IR FR IR~ D L
— LBV EHEEMAEIKE L. LY
ISR DB 7S T4 L MRERZEH R R H A D 5
ns.

5-2. BEE &R medullary vein

KK Dparenchymall 353 % =5 5 KA A~ <
medullary venous pattern®Z&(d,germinal layer?:
bR E E TOMREMILEE neuronal migration&
B LTV a . oM E I, RESHE I 4 £
D BRIEESAICHKR T T8, Z0ERGENPTHZH
25 FCTHid &5, Kdmedullary veinld, &
WICTEAE L, Z OFRAL & M D 7711 & Y superficial group
L deep groupllsriF s Z & H3HK % .Fig4. Superficial
medullary veinlZJKHED1-2cm R 566 F 0 kD
pial veinlZ# 19 % .Deep medullary veinid,mi#& & v
K < superficial group% (XX U0z H 58 F 0, M
(2, subependymal veinlZ#H AT % £ Dpial

veind» 5 N E Dsubependymal vein % Tilifi 3% 5
& (3, intracerebral anastomotic vein%transcerebral
veink I F 39,

Medullary vein®extreme variation#?,developmental
venousanomaly, \ > 5@ % venousangioma T & ¥ ,abnormality
TRAEVE SN2 BEFR + > b EE T Dleptomeningeal
reflux R E L EDOHMNIREBOKIZ, Z D
medullary vein23REE IR SR & ik 25k D [ o R 1
BRBEZEDNDHDIRBICL>TEL LD H LD
HIRET & % B 2, A Al PO o Tl A - SRR AR IR
PHIEDSEOF LU 72HEM T & EE IR — WRINEIR — &
KTt — medullary vein — {HIJ8HZE A Il D K72 2 ik
— JERRER — IREROL— 558D 5ENE T LD
D), VAR R 3 5 0D Rl T Bl i R BE U2 R B A A L7
HEHC (3, R ERIR — SR RINEIR — BRIk —
medullary vein — L& NIt — septal vein — KMk
RO — I DREDENE LD 5.

5-3. 7 b L DFRERREERAR

MR D FIR R XML DOHIRE Vb Z DEITICR
variation(34 7 < ISR, Z DR S B L H3 5,
subependymal veiniZ#: % 0, & 512 NARGEIR £ 721
RERHIRICHE Z 0 m#&INICvein of Galend» 5 EEHIkIN
NEN I NS NARKEIRR & SRR ICHBETE, 2
NH B FAVOMEN ORI HED S ORI E LT,
N R E# %% Aisuperior choroidal vein D &HIFZ i H
B & LT, F 728K HIR R Alinferior choroidal vein#»
5HOHIRTINEE &2 5 2 L HTE& % .deep medullary
vein {3 M E I [ h>\ > ,subependymal veiniZ E# A
2,5 TRVWEHRINED LY ldlongitudinal
caudate vein of Schlesingeriz A ¥, & 5 (Zthalamostriate
vein!Z A % .subependymal veinld, Jit# Zichoroidal
fissure % 5 N lEEmedial group & #MilfElateral group
W52 ENTES.

5-3-1. AXRE#HIRFR

MREEDHIET 2 RA26 H ARG, thEE O RIH O
meninx primitiva & RS O N (RS PHIER (3K %)
MDchoroidal plexusHHEE L RLEDMIFEL— N D,
% D% Fanterior choroidal artery»3 {1\, 2 ®
drainage!Z (%, 4 ¥linferior choroidal vein®*5ventral
diencephalic vein~\yiili§ % 3, % D (CRL4AOMmMD
td)inferior choriodal vein®* 5 superior choroidal
veinNZ D& HE Z B L, IMMOEMICIERI b —4D
median vein of prosencephalon of Markowski (primitive
internal cerebral vein) »3Ilii#HEoH % X 5 127 % .Fig.bA.
3 5 icbasal gangliad¥iEL & 12,%2 TH 5 DIMEEH
Bz, — Xt o N KNk kinternal cerebral veinh3#&iE L,
median vein of prosencephalon®#/7iCD7%H3D 5
1138 F T I N A ERIR 3 median vein of prosencephalon
Wi E LD O RS S ORI NKINEIRZ 95 2 &
\27¢ % (choroidal drainage®internal cerebral vein
capture). N Kk dmedian vein of prosencephalon
ANOFHEE L V)7 358 U (cranial regression), #77



DA Lvein of Galen& 7 V), kIR I D7 3% .Fig.5B.
N K &R 2 O E#HIR T & % thalamostriate vein,septal
vein,superior choroidal vein(3,interventricular foramen
of MonroTH: £ 0 ,INAMEIRICTRAT 2 LD ICH R 253,
FEAEFEMNIC IIRAGE D 5 DEFiHIsuperior choroidal
vein& Z AU 9 2 WRMNEIRICHTI§2 £ e 2 &
DK S .

N KB ERIR OIS BGEFE Cmedian vein of prosencephalon
H3EEE L 723515, vein of Galen aneurysmal malformation
(VGAM) & % 222 2 DAV shuntidchoroidal fissure
D7 B RIEICAAAE L, 2 OB’ — L, % 0
WRITIZ AT % choroidal type & B D252 B Ik ASELEE,
F R OREICH AT 2 mural typedidh O HIE DI H &
DARAZIMENRE SH,ZOBITRTEET 2 AW
ICZ OB & IEH R R L 0D 3.
T AR I oD SEHEZ B S falcine sinusiEFEhRD 55 C
EDIZ O LEH 2 L R IR SR Sl IR AT SR Bl R
WO Y v 2 MILRSHEA L, Z v > KERAMEE T 5 vein
of Galen aneurysmal dilation (VGAD) & o # Hll (3 58 5%
Ths. Pial AV shuntDESFIRRICDOEHIL 2 &M
VGAM & DR AT H % hs,falcine sinusDIEFE (35 7
MITR 50,

5-3-2. ERF#IR®R

Basal vein® ¥4 X, O NKEIROE K & 0 2 HkHES
»r HOWEICI F % .24 F TFICprimitive tentorial sinus
7> 5 B E BRI 2 LTk (primary  transverse
cerebral veins) A3, )7 1A (SR F5 M) D24 H30 21K
2B & L5 ik (secondary longitudinal anastomosis)
T» 5 .Tentorial sinus®basal vein capturek 2z %.
primary transverse cerebral veinsiZ(d,deep middle
cerebral veinsPanterior cerebral veinZs & dtelencephalic
vein*Pitf&# 5> H Dventral diencephalic vein,dorsal
diencephalic vein,posterior mesencephalic veinZg &
Db B KIPEERDCERNIZHIKR U tentorial sinusid4E
&, E N HIHIET B & basal veinlZ Z DEH A3
b ND . 2 DOWN T JE(7 T % tentorial sinusidsuperficial
middle cerebral vein%»5 DI % FICEH T3 2 &2
55,

SEEHIRI, SOOI AN EL L 2D LIRS 5.
first portion(3,telencephalic segment,second portion
(Zdiencephalic segment,third portioni¥mesencephalic
segment& &I (X, Z DHRINC B LT il fih 5 OFrIT
TS 12 % 2 FigBA. FE LA INIC B 2 2 A D Hifse oo &
Bk & 1% 72 8, variationh3H Y ,telencephalic segment
& diencephalic segment® B E KL IC 2 5 2 & h
K2 788 54, & D HIEIXIN 5 H3.diencephalic segment
& mesencephalic segmentD DA EKEH D HND . Zh
ZIBEAE EWERC & H3H % %3 variation (fragmentation) T
H D IEA 4T3 7%\ telencephalic segment & diencephalic
segment® M XA D15 (3, telencephalic segment
LR F O (petrosal vein¥peduncular vein - anterior
pontomesencephalic vein) & O HIEIEEHIEET 52,

TAE O BEAR MG - ik I Ko ik BB 12 & B tentorial
herniation!(d,#i(2mass effectic X % fig5 o i itk
7213 T7% < ,tentorial incisura®¥ifE % E179 % basal
veinDJFHIC & B EIk D& RS S BEEL BN TH B,

RIS, & - Dbasal veinld, 7>~ b EDON
KMFIRPvein of GaleniZB 32 Dhs i biELL 7
JE (medial drainage % 7z (Zsupratentorial drainage:[X|
Opattern 1T, & 0 g2 g i, <& — 213, bridging vein
7 btentorial sinusiCEH L, & 5 IZtorcularift (5
IR A S 3 (tentorial drainage:[Xdpattern 2,3. &
SRR e ) R 2 — 1%, 7 > b R\ lateral mesencephalic
vein®» 5 ,petrosal veinZ/1 L TEH S 3 (lateral
drainage Z 7z (Zinfratentorial drainage: [ ®dpattern 4.
Fig6B.Z @ & 5 (Ctransverse veins®3, #i L { JE & 11
%longitudinal veiniZfE Z Y 5 L WIMERELIBK S
N5 AT v FOFEIIERICE T % segmental veinsh?
4y fifi 1 % Ji o (de-segmentation) ,anterior/posterior
spinal veinsHIEKEN 2 2T v FLHETH Y D
ZHSFERT H % MRS superior petrosal sinus
~NEH &N BB, basal veinid—#%1 7% 3D Dsegment
H 5 7% BIBRET 374 { ,disconnection®variation % £ >,
first segment-second segmentfi]#>,second segment-third
segmentlt] D disconnection?3f#£ 7 % . Z Dvariation
W3 % 7z first segmentiZ FHiA L 7z 1MHE A3, vein of Galen
RT3 855 6 Hhid lateral mesencephalic vein
/L Th, FRRIMC B Epetrosal veinlZ i H L,/
DOFtkepetrosal sinus #3585 & & 5 .Basal vein
IZvariation?3% D (F,primary transverse veinsk 9
b FE A KA AYE < ,secondary longitudinal anastomosis

ZIRIKT 27:DTHS.

VCGAMIZ B W THFHIC L D EFIRS + > FASHE L7
5 O VRS FIR R OO 5 H S0 I R ) LA A <o & U oD it
IS )y RS 7 & C i 4 o R DR D 3 P ZE L TELER IR %
Wign L7856 R IRR O 7 2 — 223l o R
IR E BERE IR 02 B EZ 2 515 HiHEICH 2
WY HY VCAMOD > + > hHSaEHC X Y HSE L7255,
U IR D e\ 72 internal cerebral vein- superior/
posterior thalamic veins-second segment of the
basal vein-lateral mesencephalic vein—_I {4 i i
% 7zl3second segment of the basal vein - tentroial
sinusZ I L CHEEIRIT IS H S s LMl & T O
Kdve (4 F2a)icBa DT, esignk iFiEN 3. £/
EREIRR OMEIE 2R T 255 0 H 0 H 2, Hifk
NRIAPHZE DRERI T (3, ' v ik — precentral cerebellar
vein — collateral — petrosal vein — b8t {2 iR i 52
L VEHIE — internal occipital vein — b &R Ik
e EDOWMEEH B 5 Bl ERITRE 3 B B R IREEC &
B8 5N IR R S E Htranscerebral veinZ
L, REMERRICED I NS EGPstriatumd
transcerebral vein (& f#lk & (3 Z 22V hlanastomotic
vein) % /T L T ,internal cerebral vein#>5 deep middle
cerebral vein & 5 ICUHRFHIRIICEH SN2 EG13H 5.



5-3-3. Trolard®&}Akék & mesencephalic heart

BB AR (C WillisENIRER 235 2 & 5 12 B friRC & iz,
74 D I o B Ik % #5 S Trolard it ki (venous
circle of Trolard)»3®% 2. Z D I&E X, A= D 2
DY UEIES & U CEETH B . i A i k- mi K R - ¢
hAR M EIR-basal veindfirst segment - peduncular vein -
BASEEIIR T2 9 2 Fig7 . WillisE) Ik & o B4R (&, 8
PR D75 23, F R & 0 &, L O NIEMICH 2. D F b Hilk
iy 57 B3 M T E WIS D 2 . (MENIR & IR & 0
HEFICIE S 2 DOHIFEAITH %) . Trolard ik D Hi %
5T X s 2 HL Y e ~— NI O (mesencephalic
heart) 3% % . #2558k - peduncular vein - basal vein
dDfirst and second segments - great vein of GalenT
N— b DG . IH 5 b EERMAIKE 2 5.
D& D ICHIRR T MBI T L T Y WAL &
B MO E R T2 2 & DD Y (pseudo-localizing
sign) JEEHIL T T H % A 2 (X, 1 UH 25 )6 oD R 5 ) ik
T BHETICZ BRTIIMANE 2 - 72 0 iR
OD T Bl 0 IBE C , iy B BE So M B BE (2 ik Y A & o 72
DY 3%.

5-4. #AEB DRER

BIAZFE W OFIR DI b transverse veins??, & ) %
TR SN2 lldlongitudinal veinsicBi7 &N 3
pattern® & 5.2 % U % 9], 2% H % transverse veins
(metencephalic,myelencephalic veins) »S&#& M2 34
DOk, > % Y trigeminal,vagal,hypoglossal veinsiZ 7
Y ,basliar artery® il 7 i &= 3~ % ventral longitudinal
veinsiZ B 17 & 15 '?. Basal veiniZdisconnection®
variation®’® -7z & 9 (Z,ventral longitudinal veinsiZ
duplication$disconnection®variation3ig ) 31>
Db, ZOFIRRDOFERNPCR PP E N L5 G0
LHATE 5.

B OB alar plateh STEE & LB /NI D FEIZE K
fiki & VB, Z OFEARDOZHFEHIR (I, ventral metencephalic
veinhMH, T HEHEBEIY Otrigeminal veiniZ A4
% HiJTICEH &b fzanterior cerebellar vein & I
~ 3% petrosal(petrous)veinT, i & 2 %& L 72 /N O &k
T EHEREIRIAICHA T 2. 27BN TN E & HIcH
T 555 /N OEH T & % posterior cerebellar group
(superior/inferior/lateral tributaries) (3, &k (<
FHi ¥, intratentorial sinus% 41 L Ctorcular Herophili
IHEORERTIC A2 G2 L 5.

% JH 25 W5 2 ME )7 1R S &S SR 23, Bl O anterior
pontomesencephalic vein & anterior medullary vein
T Y, 75 IZanastomotic lateral mesencephalic vein
Db 5 BE L, FEEFINICIE, ventral mesencephalic vein
& ventral metencephalic vein®[EDW){5 T ,basal vein&
petrosal veinl#] Z# SEHE L WIHFTH % . £ /zanterior
pontomesencephalic vein & anterior medullary vein
X, #EJ7 1 [3anterior spinal veiniZ D% H3 0 HETT I
IZ I transverse pontine vein%bridging veinZ & @

anastomoses % /T U T WA a IR , - 8ER IR, R #EA

-

iR, suboccipital cavernous sinus’t & & %@ M %
i h 2 OWE 2 (IvariationhiZ )Y,

6. R emissary vein

AV OB ENK emissary vein(Z,JEHZ I 0 fH#%
72 B WA D2 O JE R IR A~ O IR R 3R %2 H >, 2 O
FEER KB Pk B2 chondrocraniumSIE K & L5 728,
emissary foramen%i#2 £ 527, % D%, MFEF I
DL U BHZE N D S EHEAMC T THRNE LD ICR 3.
Hypoglossal emissary veinid, EfiFH#i»> 5ventral
myelencephalic vein D&} % $H\ >, condylar emissary
vein(d, RSP EFIREZ £ o LA L 0 £E
72 5 SRR~ DEH Z 45> mastoid emissary vein
BRI OF D SHIH DB & 5 L TEAM D SHR IR~
D %45 . 2 b hypoglossal,condylar, mastoid
emissary veinsid, B2 N # Ik & HEK JE PH O Ik 2 45 S5
MIEEg & U CEHETH S .Primary head vein®f;TH
%dorsal pharyngeal veinid,primary head vein®3p
%9 % 7z ®pro-otic sinusDF; & 7 % Pterygoid plexus#
BT % g Filkdeep facial vein®#; & pharyngeal
vein DMK H3W 53 % Z & Tsphenoid emissary vein
(of the foramen ovale)HER I L5 . 45 EFRIRIT,
IEF RO W B IS 2 2 55 IS WG >+ > b
OB E 2 2 &b 5. F MBI IR O 22 O FERAL
TdH Bemissary veinXe 7 o J& P (2 5Bl i % 8E it &
5 2 EHH Y AR TR ORISR & hypoglossal
emissary veinlZBHEL TEBY, 6 DFEEZFEL L5
RS THZ B ENTE R,

Abstract:Spinal radicular veins develop in a
metameric fashion whereas spinal
radiculomedullary veins (emissary draining veins)
are not always formed in such a manner.
Development of the cerebral veins does not
parallel to that of the cerebral arteries. Paired
primary head veins developed at both sides of the
neural tube collect blood from the primitive dural
plexuses. After the closure of the neural tube,
initial choroidal drainage to the median vein of
prosencephalon is transferred to the paired
internal cerebral veins and the great vein of Galen.
Dorsolateral enlargement of the cerebrum requires
development of tentorium cerebelli. Tentorial sinus
within the tentorium initially receives blood
transversely from telencephalon, diencephalon,
and mesencephalon, and transfers its role to the
longitudinally formed basal vein (basal vein
capture). Subsequently, superficial Sylvian vein
draining to the tentorial sinus is captured to the
cavernous sinus to a variable degree following
distal regression of the tentorial sinus. Superficial
cerebral veins (Sylvian, Trolard, and Labbe)
establish enough cortical anastomoses each other.
Variations of drainage patterns of the basal vein,
cavernous sinus capture, collateral at the base of



the brain (Trolard circle), development of
transcerebral medullary veins provide various
clinical pictures in cerebral venous pathologies.
Understanding of the functional anatomy of the
cerebral and spinal veins is essential for the
interpretation of the pathophysiology of the
cerebral and spinal (arterio-)venous diseases and
for the safer treatment.

Key Words:cerebral vein, spinal vein, dural sinus,
embryology, functional anatomy
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Figure Legends

Fig 1. Embryology of the spinal vessels.

A: Paired dorsal aortas(DA) have the ventral(VB),
lateral(LLB),and dorsal branches(DB),which supply
the GI tract, Wolffian bodies(kidneys)and the
neural tube(NT),respectively. NC, notochord.

B: Initial spinal vessels are formed in a metameric
fashion.Paired aortas fuse into one aorta.Primitive
capillary plexus(CP)is formed in the ventro-lateral
aspects of the spinal cord,which drains into the



paired posterior cardinal veins(PCV).

Fig. 2. Embryology of the cerebral dural sinuses.
A: At the stage of Crown-Rump Length(CRL)4 mm.
Three primitive dural plexuses drain into the
primitive head vein.

B: At the stage of CRL 18 mm.Due to the outgrowth
of the otic vesicle and trigeminal ganglion,the course
of the primitive head vein becomes unfavorable,
leading to the new anastomosis formation dorsal to
the otic vesicle(future transverse-sigmoid sinus).
The middle dural plexus drains into the posterior
one.The anterior dural plexus fuses with the middle
one and drains into it.

C: At the stage of CRL 2Imm.After segmental
occlusion of the primary head sinus between the
trigeminal ganglion and otic vesicle,the original stem
of the middle dural plexus(now superior petrosal
sinus)receives the retrograde flow from the cavernous
sinus to the newly formed transverse sinus.

D: At the stage of CRL 50 mm.Inferior petrosal
sinus appears. From the anterior dural plexus,
sagittal plexus develops forming the superior
sagittal sinus. Straight sinus is also formed from
the sagittal plexus.

ADP: anterior dural plexus, CS: cavernous sinus,
[JV: internal jugular vein, IPS: inferior petrosal
sinus,MDP:middle dural plexus, OpV: optic vesicle,
OrV: orbital vein, OtV: otic vesicle, PDP, posterior
dural plexus, PHV: primary head vein, SigS: sigmoid
sinus, SP: sagittal plexus, SPS: superior petrosal sinus,
SSS: superior sagittal sinus, StS: straight sinus,
TG: trigeminal ganglion, TH: torcular Herophili,
TS: transverse sinus.

Fig.3.Superficial cerebral veins and drainage
patterns of the superficial middle cerebral vein.
Vein of Trolard(Tro,frontoparietal vein), superficial
Sylvia vein(Sy,superficial middle cerebral vein) and
vein of Labbe(La,temporooccipital vein)have enough
anastomoses each other. Drainage patterns of the
superficial middle cerebral vein are toward the
paracavernous sinuses: transverse sinus(TS) through
the sphenobasal vein(routel), pterygoid plexus (PP)
through the basal foramina(route2),superior petrosal
sinus(SPS)through the sphenopetrosal vein (route 3),
or the cavernous sinus(CS)(route4).Basal foramina
for route 2 include foramen ovale and foramen
Vesalius.Route 4 is the most mature form (cavernous
sinus capture).

Fig. 4. Medullary veins
Two types of medullary veins are shown: superficial
medullary vein (SMV) and deep medullary vein (DMV).

In addition, anastomotic medullary vein (AMV)
intervenes between SMV and short DMV, and
transcerebral vein (TCV) connects the pial vein
(PV) of the brain surface to the subependymal vein
at the supero-lateral corner of the lateral ventricle
(longitudinal caudate vein). Arrows indicate basic
flow patterns of the medullary veins. Ep: Ependyma,
IC: intracerebral vein, ICV: internal cerebral vein,
TSV: thalamostriate vein, Vent: ventricle.

Fig. 4. Medullary veins

Two types of medullary veins are shown: superficial
medullary vein (SMV) and deep medullary vein (DMV).
In addition, anastomotic medullary vein (AMV)
intervenes between SMV and short DMV, and
transcerebral vein (TCV) connects the pial vein
(PV) of the brain surface to the subependymal vein
at the supero-lateral corner of the lateral ventricle
(longitudinal caudate vein). Arrows indicate basic
flow patterns of the medullary veins. Ep: Ependyma,
IC: intracerebral vein, ICV: internal cerebral vein,
TSV: thalamostriate vein, Vent: ventricle.

Fig. 5. Embryology of the internal cerebral vein.
A:Initial choroidal drainage to the ventral diencephalic
vein through the inferior choroidal vein (Inf Chor V)
is converted to the superior choroidal vein (Sup
Chor V), which is drained to the median vein of
Prosencephalon. Illustrations is a vertex view.

B: Blood from the basal ganglia to the internal
cerebral vein (ICV) increases, and ICV captures the
superior choroidal vein after cranial regression of
the median vein of Prosencephalon. Remnant of
the median vein becomes the vein of Galen.

Fig. 6. Embryology of the basal vein of Rosenthal
and its drainage patterns.

Telencephalic(Tel),diencephalic(Di)and mesencephalic
(MES) veins drain initially to the anterior dural
plexus, which subsequently drain into the primitive
tentorial sinus (Tent S) in the tentorium cerebelli,
and then to the transverse sinus (TS). Due to
outgrowth of the prosencephalon, stretched distal
portion of the tentorial sinus is obliterated. Thus,
the venous return from the telencephalon, diencephalon
and mesencephalon are transferred to the newly
formed longitudinal anastomoses: the basal vein
(BV). Three transverse veins correspond to the
telencephalic, diencephalic, and mesencephalic
segments of the basal vein. Distal portions of the
basal vein indicate the variable drainage patterns:
1, to the vein of Galen or internal cerebral vein (ICV),
2, to the straight sinus (SS) or torcular Herophili,
3, to the transverse sinus, 4, to the superior petrosal
sinus (SPS). CS: cavernous sinus, SMCV: superficial



middle cerebral vein.

Fig. 7. Venous circle of Trolard and three segments
of the basal vein

Similar to the arterial circle of Willis, there is a
venous circle of Trolard at the base of the brain.
This circle provides transverse and longitudinal
anastomoses at the skull base. Venous circle is
shown by thick lines. Three segments of the basal
vein are shown on the left side. Peduncular veins,
the second and third segments of the basal veins form
“mesencephalic heart”. AcomV:anterior communicating
vein, ACV: anterior cerebral vein, APMV: anterior

6«

pontomesencephalic vein, BV: basal vein, DMCV:
deep middle cerebral vein, IVV: inferior ventricular
vein, LMV: lateral anastomotic mesencephalic vein,
OV: olfactory vein, PComV: posterior
communicating vein, PV: peduncular vein.
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