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Functional Anatomy of the Cerebral Veins
by
Masaki Komiyama, M.D.
Sfrom
Department of Neurosurgery, Osaka City General Hospital

Development of the cerebral veins does not parallel that of the cerebral arteries. Paired primary head veins
that develop 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 the
tentorium cerebelli. The tentorial sinus within the tentorium initially receives blood transversely from the telen-
cephalon, diencephalon, and mesencephalon, and transfers its role to the longitudinally formed basal vein (basal
vein capture). Superficial cerebral veins (Sylvian, Trolard, and Labbé) establish enough cortical anastomoses to
each other. Subsequently, the 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. Variations of drainage patterns of the
basal vein, cavernous sinus capture, collateral at the base of the brain (Trolard circle), and the development of
transcerebral medullary veins provide various clinical pictures in cerebral venous pathologies. An understanding of
the functional anatomy of the cerebral veins is essential for the interpretation of the pathophysiology of the cere-
bral venous diseases and for administering safer treatment.
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Fig. 1 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 21 mm. After segmental occlusion of the primary head sinus between the trigeminal ganglion and
otic vesicle, the original stem of the middle dural plexus (now the superior petrosal sinus) receives the retrograde flow
from the cavernous sinus to the newly established transverse sinus.

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

ADP; anterior dural plexus, CS: cavernous sinus, IJV; 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

DR O BEREARIIC D WTHES L 72\,

ReifsEfRESHRE (dural sinus [vein]) OF4%
S IO REEH O AL OB, —H 0

primary head vein (vena capita lateralis) A3 V>, AR
DN T D &, BHEIGLMICHEA T S duct of
Cuvier (common cardinal vein) ¥ CIHIREN 3P, @
primary head vein (%, MFRE DEFEICIEK & 12 Bl
BWhid o oMK EZEB L, LT 3 2 plexus 23%H 3
anterior dural plexus (anterior group), middle dural plexus
(cerebellar group), posterior dural plexus (occipital group).
Zh S ik 2 NF R, telencephalon+ diencephalon +-mesen-
cephalon, metencephalon, myelencephalon @ &ML %

WAH U, 9130142 42 telencephalon 1 583 L T V> % v (Fig.
14). I (otic vesicle) & =R AMEHT (trigeminal
ganglion) D3ZGHIICFRET 2720, FEROAM L =L ap
BE DM % 179 % primary head vein & Z O FIIE
fIoEHEZUS N, BROERICH 2 LitiBkowe s
TR X 11, middle dural plexus & posterior dural plexus ~
HIKEh 5 X 9 127 3 (Fig. 1B). Anterior dural plexus &

middle dural plexus & {ZRRA L, H-ICER E -l
HHoL—r2BYYMENRZ LS ichs, RHodkEs

& b 1Z primary head sinus 23R % F 22 Eeh3 o, MM
Mol (Al) ~EBEd 5 (lateral migration), =
AR & BRI 9 primary head vein (3 EAZE L, M
DRI & PNBURIR (internal jugular vein) & 72 % BUHT
DDRYH S, HE (optic vesicle) 2> & i3, IR (orbital
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vein) %/t L TG IRIACEHINDE L) ci s,
Anterior dural plexus @ 3 (stem) !&, middle cerebral
veins & HEREIRAOBOWE & L TH5 (Padget™® 2
DEITRB L, Zo/%MNE, HE % dual sinus T, HRIC
¥&3% ¥ % primitive tentorial sinus ~% T3 & L Tw
2). #EEIRTAD S 13 %% middle dural plexus D HEH
#3053 % LHEERIRIF (superior petrosal sinus) #3/E
1% X 7 (Padget™ 13 Z D% pro—otic sinus &l L, Ifil
Wi ERE IR T 3 & LT 3), BT IR
XN 7 MR (transverse sinus) (sigmoid sinus t 4
WIRFADORRE EEZ D) ~\WAT B I I2%2 (Fig
1C). X S THEAHIRIA (inferior petrosal sinus) A3
RaEns, HEHKE CHKT %70, anterior dural
plexus 7> & fili 77 1 1 \} sagittal plexus (k5% 4R it IR
[superior sagittal sinus]) 2SR &, & 612 % DN
(XTI (straight sinus) 23TE & 1, torcular Herophili
(24 % % (Fig. 1D). Posterior dural plexus {3 it % [ty i<
occipital sinus 27 % (Padget'® {2 &k % &, posterior dural
plexus & marginal sinus 27 9, occipital sinus (& middle
dural plexus & posterior dural plexus [H @ W) & 9 W5 &
Xhz), ERRIIRINEERIZH D 2 2O channel
ORI NEY, —~AMIEKL, /2R T 248
R LHFEHIAETEHAPBELSNT VS,

BRI, R4 3 AHOEIR S L, RIEEER
DHELLLICZFOMBRESIKTHLTHL, 20
WHRE 45 A HET-HTH S, o, S SHE
% (ballooning) % i ®, 1~1.5 H A OREIZIEH D torcular
Herophili 123 %, O ballooning & IRl o> &7 #8
R LSRR & R, BEIRAOINRIZNAA: 7 4 F
BT B, RUEIREZ, HAES 1R E Tl RhTid
L, KADOIHEBIZE-TL Y. OMBEIHIRIR OB HE R
TOREIZ XD dural sinus malformation (EEIFRGHIRIL
D—) HHI D, %D meningeal artery HIFWIHIIL
B L AR BRRS v > RS, BURIRIE D S
torcular Herophili Dfficie 2 2 2 &% <, [HARINC
BWIINBI ELH LY,

NI~ M & primitive tentorial sinus

/A5 > b (tentorium cerebelli) X, K4 (cerebral
hemisphere) & /M¥ (cerebellar plate) (AN & b #3E A8
Bhz) 2o0sMlT, DREL»SAN—FTBLLE
Hic, BEREE T2 o LR, KEEROTNZXA 5
7=l FE# L 7. Tentorial hiatus DAL PIAH
D, 2L ICIENELERE (splenium of corpus callo-

sum) AiH 5. ZO/MKTF v i, B LA TIIE
BHONBH, FUF, WEE, RIUEITERO oNnkw,
ANIKT ~ b i, 4R EDHO cerebro — cerebellar fissure O
T RO PTHGA 2 & L THRESE B 01 13 HRBno s
LSHBL=ftchdh, 20k, igodEflclsal,
Eoicifiiic X hERT 208 % 2 £ 5Y, KRk (falx
cerebri) DIBFHIF v FzDLhio TS TEFFIRIAA
BT 5 LR, WILHEOPTR2LZTICT v FOFEL
B 5D DEHBRER, THEIYICW, TEEE DR
LETHOTRE 2L Z TV B0, M TET 20T
RIS AR TR A D 2 EMTEY, MHTF Y ME X
ARPHE L, W CEHEREOEOBBEL T1 3%,

T v b oFAE, MEIROFEE LA BET ) AT
BETH 2, FePic 2 omh% % primitive tentorial
sinus 7 anterior dural plexus D WP HHBETH D, %
NIICIIR (basal vein) (BT E 578, %D
T variation 23% @ ¥ ¥ MESHHIRZ Pl & T 2 BRERIHIR
%0 variation & %% %, ¥ 7z tentorial sinus & superficial tel-
encephalic vein DB b, 2 D% DO KD RIEFRAD
Y — v DIGESTHIIRICBER L T %, E b D tento-
rial sinus I, LD HELETOWERD & DERIRS RS
HilR & i, REEIRT G 3 2 BiKIR (posterior
rhineocephalic vein) (CHXT 5,

IiE#ER (pial vein) OEFIESE

F b LoiRRE, AR L SRR 2
KITE 2, A#EIRHIKE (neocortex) 26 DHIRE Ko
2rbbniz FYFTOWIRRE, LA (superior
Galenic drainage), 077 (anterior petrosal drainage), #
#i (posterior tentorial drainage) =i $ % 3 R D
HRICOBIT E 248, FE%19IC anterior drainage A3HEA
WThsd, £, FrhLE FTrRTEGLI, REWK
Bl & ISR ORI 1E, BEBIR (medullary vein)
BH b, i L EROFHIRME O T AR E 2 D 5 5.

I 57 b EOFREEREAR

e FLg o0 FE A @R T AR A st K E C iR
% W1 #- &, superficial (lateral) telencephalic vein & deep
(medial) telencephalic vein @ 2 it % 4 U e & EH 3
3 & 91272 5, Deep telencephalic vein(deep middle cere-
bral vein) 1%, fetal Sylvian fissure [N pial vein TH D,
I HE iR o first segment IC i A T 5. Superficial telen-
cephalic vein &, dural origin DX DR & U T, superfi-
cial Sylvian vein (superficial middle cerebral vein) %4rL
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Fig.2 Superficial cerebral veins and drainage
patterns of the superficial middle cerebral
vein

Vein of Trolard (Tro, frontoparietal vein), superficial
Sylvian vein (Sy, superficial middle cerebral vein) and vein
of Labbé (La, temporooccipital vein) have enough anasto-
moses to each other. Drainage patterns of the super-ficial
middle cerebral vein are toward the paracavernous
sinuses : transverse sinus (TS) through the sphenobasal
vein (route 1), pterygoid plexus (PP) through the basal
foramina (route 2), superior petrosal sinus (SPS) through
the sphenopetrosal vein (route 3), or the cavernous sinus

(CS) (route 4). Basal foramina for route 2 include the

foramen ovale and foramen Vesalius. Route 4 is the most

mature form and called cavernous sinus capture.

TR BN X 2, & SR T 3 KMok
M %47 9 7= 912, anterior anastomotic vein of Trolard {fro-
ntoparietal vein or precentral vein) & posterior anasto-
motic vein of Labbé (temporooccipital vein) #3%&:# L, I
SRR RRIRF I R X h 3. B EOHIRIZ,
great anastomotic vein & MHEI % X 5 (2, superficial Syl-
vian vein & KIEBRDFM T reciprocal MR 2 6 %
MoWE L Tv % (Fig. 2). Anterior dural plexus O3
R L, ZOWHEL S ORHO—HEHI LI i1ckB
superficial middle cerebral vein I%, primitive tentorial
sinus ISR T 2 X D12k 508, 2B & & b IcHR
5 — > »Z{L L, cavernous sinus drainage %° paracavern-
ous sinus drainage (superior petrosal sinus, transverse
sinus, pterygoid plexus ~\ ¢ drainage % &hHE 7= b D)
DIEEE S, 2% hEGC XD 2 DHEIIRIA~DIH
DIEE VP8 Y — D387 B Superior petrosal sinus
[ 354, sphenopetrosal vein & HIEITH, transverse
sinus {27 ) #{%, sphenobasal vein & b IF{FN 2.
Middle meningeal vein O i tH % ¢ & % sphenoparietal
sinus of Brechet {2 1%, HSLWALERKE L D, superficial

824 fastak 184 11 %

Fig.3 Medullary veins

Two types of medullary veins are shown : the superficial
medullary vein (SMV) and deep medullary vein (DMV).
In addition, the anastomotic medullary vein (AMV)interve-
nes between the SMV and short DMV, and the transcere-
bral 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

middle cerebral vein 3 AT % medial type, HFRHHIRIA
ICTEEER AR T, MR BRI 9 SHA O BB @ laterocav-
ernous sinus IJEA T % intermediate type, ¥ - 7= < Wi
BRI DSl % E 1T T 3 lateral type (2431 5320, &
NIEFE A WIS 1, superficial middle cerebral vein 73,

Z D ¥ ¥ tentorial sinus IZHA T B Hi V87 — U SR
T52 (Fig.2 D routel), ZREHIDFL WL AAF—>
TH 5 HEHNRINIZE D A £ N B “cavernous sinus cap-
ture” AL Z 57> (Fig.2 @ route 4) THHExh 2, [B
RS 5 DI T medial route Db, KEGEERH» S
DULNIE, BAL lateral route 33, Z D cavern-
ous sinus capture (X HAERICIEET 2 L I N3 D8, LK
& D RORIICHEET 2 REEYE . hIAEE LS
@ i i & 1%, sphenoidal emissary vein (of the foramen
ovale) % accessory sphenoidal emissary vein (of the fora-
men of Vesalius) % &1 L @S I <, HiliLEE s
MR & —#BiC % D S EEIR (external jugular vein) %1
BY 5. %< QWA T OAZERIRY T 2RI &
b, NEIFIRAHRIC AN Z i, 1131 spurious
jugular vein & HIEEN 3 (spurious : D), SROHK
)i RAE (infantile dural arteriovenous fistula) X, Bk
NRIADPHEEAHE Z H 9, WIRET I IR PIRI A
% superficial middle cerebral vein %35 L, HE&#IR
EAD, E5LIRBIR~NOZHAL -+ 222 E2H D
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Inf Chor V
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Fig.4 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 are of a vertex view.

B : Blood from the basal ganglia to the internal cerebral vein (ICV) increases, and the 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.

RERMIBIR E 2. ik YRS E OB 1T
<, REREILPAHINSED S s,

(2] REESESR (medullary vein)

K parenchyma (231} 3 B D> & KT ~#i ¢
medullary venous pattern DJEIK 3, germinal layer 7> 5 K
I % TOMEMEIIEE) (neuronal migration) & 3 ¢ |4
HLTwW3, ZoMEMEENE, K8 HickEy,
BEEOR 16 HEICKRT 22, 20%0bTHTH2
25 WETHS L3NS, KD medullary vein 2,
HERICEEL, 208 & mMFEDHIIC X b superfi-
cial group & deep group (251} 3 Z L 23T E 3 (Fig. 3).
Superficial medullary vein (2 K E D 1~2cm F22 6 8
% 0, IR O pial vein (2 H T 3. Deep medullary vein I3
4 & H &K<, superficial group % 1Z4Z ) U Shrr &b
D, MR§ZE A, subependymal vein ICFEAT 5. 4
D pial vein 7 & {FMEZE P subependymal vein ¥ -Tilifi
¥ %A 1%, intracerebral anastomotic vein % transcere-
bral vein & b IEIINH 35,

Medullary vein @ extreme variation %3, developmental
venous anomaly, V2#>® % venous angioma T ¥ , abnor-
mality T2\ L EN 3", Bk v > FEEBTO
leptomeningeal reflux < #IR il P 2E 4 & %5 (IR B o I
12, T medullary vein 23EBERIRE & K& HIRORM O
DURIBRIC 72 2 L 3B 3. WBIC L > TE DL S DIl
SFHTIRETH 2. F 2, MSENTIRMEIC FIRS - S
RIFIRIRPAZEA O 0F U 200043, ELRIRIE— PR Rai

Ig— L& T IR > medullary vein—{lHT5E Nl O B B i
k- HES IR~ RO L — F BZBH SN B Z L hid
D, HEA IR A8 o) TSI RIS o B FDRE AR A L 7
WG T, R IR R — 2 ob oK e R — AR R R —
medullary vein— 113K T ¥l —septal vein— PIAINHIE D
N—bFDBRHOND T EDNH B,

3] T b EOREREMR

IR DRI (L, IMEDEIRE © b2 oEfTIzid
variation {34 7% ¢, HUDMIHIY, ZOKREEWL Lo,
subependymal vein (28 % D, X & IZ N KIMTRIR £ 7= 13K
ARG E O, BIRIICH L v KR (vein of Galen)
2o ERIANS I N 2, WRBEHIRSR & RIS Ik R
KORTE, I BREVINOMBNDIRE D S D
WG & LT, PRINEIR% A superior choroidal vein,
TRIC IR R 53 inferior choroidal vein %> & O IR H % &
BA B EDTES, Deep medullary vein I3 EEHIRNS 2
224>, subependymal vein IZIEHEA 228, % 95 T
iz, WE D 14lld longitudinal caudate vein of Schle-
singer IZA Y, & 512 thalamostriate vein 12 A %, Sube-
pendymal vein (&, WRH&Z! (choroidal fissure) % BilZ N0
it (medial group) & #HilHE (lateral group) (243iF % &
EMTES,

1. AXEERRRR

MEE DEHEE T B4 26 HDUIRRIE, AR &0
meninx primitiva & i3 O N8 D choroidal plexus #3
RUELRBOPHEL — P &4 b, BFDYEII anterior
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choroidal artery #3fTV>, % @ drainage <13, 244 inferior
choroidal vein %> & ventral diencephalic vein ~FEHi ¥ 3
7, ZD% (CRL 40 mm D) inferior choriodal vein 7>
& superior choroidal vein ~Z D&# % L, RO
LI & 1 3 1 4 @ median vein of prosencephalon of
Markowski (primitive internal cerebral vein) 2SI % #
3% 5i27% 5 (Fig. 4A). & 5 1{Z basal ganglia DFEiE &
E i, 72 2h 5 DMK X, —3FDNKEEHIR (inter-
nal cerebral vein) #3563 L, median vein of prosencepha-
lon DHEHFICD4%HY, & 118 F TIIE RNk
median vein of prosencephalon (2 Z{fab b, [REGEOHi
WAL RINIEIR % /5% 2 L% 3 (choroidal drainage
@ internal cerebral vein capture), PIARMEHHIED median
vein of prosencephalon ~ ® B & 3 K b i /7 38 #i L
(cranial regression), BAMBEL AL v KBIRE 20,
IR & %530 (Fig. 4B). MAIMEHIRR OIRTH 5
thalamostriate vein, septal vein, superior choroidal vein %,
interventricular foramen of Monro TH# £ 0, P RBRIR
AT B X ICAZ B, FEFEMITIIIRIEED 6D
35 ¥ A3 superior choroidal vein & % #UiZ#L%E 3 5 KK
MRICHEH TR EARB I LMNTE B,

P R B 8 R o0 B 8B B T median vein of prosencepha-
lon »5#%E L 72444, vein of Galen aneurysmal malforma-
tion (VGAM) & 72 %, Z OBi#liks + > ki3 choroidal
fissure D 7 EIRTFEEICHAE L, SEORKBENRDS—BE
e b BIREHC AT % choroidal type & B4 D 4% )
WRAsiEEE, SRR DB FEA T % mural type 255 D, 1iif
HEOEHIMNE D RBRIMERMEL Sh, ZOBTHLE
FET 5, EARWICZ OB & ER RIS L 0o
ZHD iy, TEIBIRIA OB falcine sinus DU
DD ONDB I EWE o, WHAF L v IRE I T
IRAERBHARE D > © v FILRAHEA L, AL VK
WEHsHEBE 4 % vein of Galen aneurysmal dilation {VGAD)
EDEMIBETH 5, HERHIRFR L DOLBDNH S
Z EDSVGAM & DENETH 525, falcine sinus DEHHE
IR RIS R Sl s,

2, REERR

IR FE B, bOIRBRIRDOIZR X D&l 3
HHOEICE £ 5. %0 F T E I primitive tentorial
sinus 2 & BRI < L T /-l (primary trans-
verse cerebral veins) 4%, #ESFIAICD%&ATD, 2 REVICHE
XN 3k (secondary longitudinal anastomosis) T
% . Tentorial sinus @ basal vein capture & § Z 5. Pri-
mary transverse cerebral veins {213, deep middie cerebral
vein % anterior cerebral vein % & @ telencephalic vein %

826 ANk 18% 119

k4t H> @ ventral diencephalic vein, dorsal diencephalic
vein, posterior mesencephalic vein 7 £25% 3, KIILER
MKRE 2 Y, tentorial sinus FHEIT X R, SELIBAGIE
T3 &, MR Z 0B M RRSN S, ZORAET,
¥ ff ¥ % tentorial sinus %, superficial middle cerebral
vein 5 DI %E BT &Ik 3,

BASHIRIZ, 3 DDFRELMICRE 2T STBRE
1%, First portion I telencephalic segment, second por-
tion (% diencephalic segment, third portion (¥ mesen-
cephalic segment & bWEEN, Z DA S L L2 6
DFFIRFEHIBR 1 % 2 (Fig. 5A4). FEEHMIZ B L 2 30
OIS SIK E N 5 7- @, variation 2:H b, telen-
cephalic segment & diencephalic segment O], Al
K3l el 4@EHoN, L HHEEIZHS DS, dien-
cephalic segment & mesencephalic segment ® DA MIFE
bDoNE, INBEBEAEETESI E25H 505,
variation (fragmentation) T& D IR A L T4V, Telen-
cephalic segment & diencephalic segment DL, il
DYA1L, telencephalic segment &3TFHFDOHHIK (petrosal
vein % peduncular vein - anterior pontomesencephalic
vein) & DRIHIRIBE DSEFAET 22, EAE QTR -
tH 1L %> 6 55 1 & % tentorial herniation {3, BiIZ mass
effect 12 £ % IR0 o0 HEGEAE IR 72 V) T4 <, tentorial
incisura DEHE % BT 3 EKEIROOEIC X 2 RO
MMiEE L BELEHETHBY,

RAFEEFIICIE, & DK, 7> F oA
KRR A L v KiRICEH T 500, mbELL 7~
J% (medial drainage ¥ 7: I supratentorial drainage ® Fig.
3B @ pattern 1) ¢, & b BRIy Y — (X, bridg-
ing vein 2> & tentorial sinus IZEEH L, X & torcular T
R RRIRIAICH AT 5 (tentorial drainage : Fig. 5B O
pattern 2, 3). IOV REM RS~ FY T
~ lateral mesencephalic vein %* &, petrosal vein %4 L T
LK ¥ 713 (lateral drainage ¥ 7= 14 infratentorial drain-
age: Fig. 5B O pattern 4). T ® & 7 I transverse veins
A8, B L L IBK & 13 longitudinal vein I E D, L
WINEFRELIIBR I N A7 v 71k, ZOREIIHERiIC
&1} 3 intersegmental veins »* & anterior/posterior spinal
veins ER E B2 A5y TLEKETH D, MEOZND
FETdH 2, MRS superior petrosal sinus ~EEHIL X
1354, MEHIRIE—87% 3 DD segment 225 7% 3
JENETId % {, disconnection @ variation % £\, first seg-
ment-second segment [& %>, second segment-thi-rd seg-
ment [E]® disconnection 23FEFET 5. T O variation 3%
% t= & first segment ICHLA L 2MF DS, 4L v KiflliRic
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SMCV

Fig.5 Embryology of the basal vein of Rosenthal and its drainage patterns

: The telencephalic (Tel), diencephalic (Di) and mesencephalic (MES) veins drain initially to the anterior dural

plexus, which subsequently drains into the primitive tentorial sinus (Tent S)in the tentorium cerebelli, and then

to the transverse sinus (TS).

: Due to outgrowth of the prosencephalon, the 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, and 4, to the superior petrosal sinus (SPS).

CS; cavernous sinus, SMCV ; superficial middle cerebral vein

WHT 3384 b H I, lateral mesencephalic vein %4 L
ThH, ZHLAIHZIEEE petrosal vein (ZHEH L, ZNEDHR
k%> petrosal sinus “FHH T2 ED H 5. BEHIKIC
variation $3%\> @12, primary transverse veins & H b &
2 IA5E { , secondary longitudinal anastomosis % JEI&
T37:0TH5,

VGAM {2 B> T, W & D @il v >~ FASHAL
72 5 B D BB IR T ) TE HH 0 R IR INLERAE 0 50 VL
A GhERIRIE 2 & TRl O BTIRTAIASPHAL L, IEHHIRN
WL 725a, BEEREOREL Y — v iciEiloE
HipiReEh & BTN IRERRO 258D FEZ 6N B, BEFIC
b 2ilihdHH, VGAM DY v » FMERHC X DEAZEL 2
Be, AL v REIREE A v 72 8, internal cerebral vein-
superior/posterior thalamic veins—second segment of the
basal vein-lateral mesencephalic vein- L 8 {4 &t IR i 2 &
ZAH L CREIRIICE 3 N5, AR TOIRHS
e (A 7>uy) LPBDT, e sign LITENSE, £
FER IR Z ORI 20T 2805 D, MXE, ©
YR BRSO REMTlE, L v KR —precentral cere-
bellar vein—collateral—=>petrosal vein— - #ff {4 it i i > 4
L v ik —internal occipital vein— - Z AR FIIRIF 4 £ 0
HilsA3h 5, BEIROTIRER I3, WINEhIRLEC X (o
54, transcerebral vein % 1L, FERHFIRR 2 RAEMH
RAFICHEEI NS,
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3. Trolard DE#AkE & mesencephalic heart

IR Willis BINRERA S 5 & 9 i, IR & AT,
AT OIKIEE O ik % &5 25 Trolard #lR#E (venous circle
of Trolard) 3% %%, ZDFE T IZ{BARLEDD 503, )
Al & UCEBTH B, HiASEHIR- B AR - 5 oK
124 i G — i JES it IR @ first segment—peduncular vein-# %8
MR TR 2 (Fig. 6). Willis BillRéG & ORI,
BRI 129 25, kL D b, K OBIEHIcH 3, 2
¥ b RGO 12 9 BT Tz H B (BEEIIR K,
IR & b b RGBS N2 00ENTH ). Tro-
lard R DI RIQ T, 82D e — MEO MR
#% (mesencephalic heart) 23 % . %3 Ik -peduncular
vein- M # IR second and third segments-#" L ¥ Xt
T —bogasiidrnsg, 266 b RELAREKLE
%, IO CHIRECIRMBIESTEGEL TE D, N
B L B 2 OERERTZ2EMH D (pseu-
do-localizing signs), IEEMHETH 2, FIZIL, MGHE
JEE DT IRME T, HBIAGIC 7 TROF LR Z -
7o b, MR O BEREL YMIRNEC,  RTMTEER MRS
AR 572 35,

(4] EEREE OERKE
BEEFOMIRDIEEL S transverse veins 23, & W # T
T 2 1L ATl o) longitudinal veins ICBfTE&N 5. 2%
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Fig. 6 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. The 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 pontomesencephalic vein,
BV ; basal vein, DMCV ; deep middle cerebral vein, IVV ;
inferior ventricular vein, LMV ; lateral anastomotic mes-
encephalic vein, OV ; olfactory vein, PComV ; poste-rior
communicating vein, PV ; peduncular vein

h W, %% dH 3 transverse veins (metencephalic, mye-
lencephalic veins) AR 3K DHIR, > F b tr-
geminal, vagal, hypoglossal veins {Z 7 b, basliar artery
O % WAET % ventral longitudinal veins ICBTE 1
217 R HIRIC disconnection @ variation 2% > 7 & 9
{Z, ventral longitudinal veins 2 duplication % disconnec-
tion @ variation DS = D T D b, ZORFDORE
HADPHHIISECZ L h o bBATE S,
MEDOFEZIZKM & DB, ZOEAKDILHHMIRIL,
ventral metencephalic vein A3HV>, T RUIIHFHETO tri-
geminal vein IZH Y 5, BIAICEHE X5 7% ante-
rior cerebellar vein & LR 3 petrosal {petrous) vein T,
ROLREL /DO MIRE U< -sEEmIRTICHAT
5, EFENTMNE L HICHKET 3R B /NNOEHEK
T % posterior cerebellar group (superior/inferior/lateral
tributaries) (%, BiIRIAICEER A, intratentorial
sinus % /1 L T torcular Herophili 3T 6% DRIk 1 A 5
MiEE L 3.
BRI EE % fE 5 M 5 SRR AS, IEU O anterior pon-

tomesencephalic vein & anterior medullary vein “C&H 1,
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l/74< anastomotic lateral mesencephalic vein #td% %, #%
#FE, FEAZEMTIZ, ventral mesencephalic vein & ven-
tral metencephalic vein DFIDYE T, MEFHIRE petro-
sal vein W] 2§ SEHELWYWA TH 5. ¥ 7= anterior pon-
tomesencephalic vein & anterior medullary vein I3, #/
442t anterior spinal vein {22748, B/ IAZ(Z trans-
verse pontine vein % bridging vein % £ ® anastomoses %
I L CHpfiigRi, iR, T 4R, suboc-
cipital cavernous sinus % & L 3GHtE R b B, FOYWAIC
1% variation A% 7,

EHESIR (emissary vein)

FEAEVINOGHEAR (emissary vein) 1%, BEEA O
> & A~ T2 BRI A~ O IR 2 48V, 2
DHEICIKEPETFAES (chondrocranium) 2B I h 3 7
&, emissary foramen 2385 &) ick b, Zo#, M
HIaHSslE L, KAEICAIN S & 5124 %, Hypoglos-
sal emissary vein (%, L{ZHifllin 5 ventral myelencepha-
lic vein ~DIEH % HV>, condylar emissary vein (&, ZEHi
RSP HER IR A & 0 LB & h ZEDH» S S il
JIRAE ~ D& % HV>, mastoid emissary vein I$HBEHD
AR SIHIEDS & 5 EHEMO S RgIRIA~0 B %
2 5. Z #1 5 hypoglossal, condylar, mastoid emissary
veins 13, H#E NEIR & HEMR TR BRO Bk 2 5 S HURIRS & L
THETH 3. Primary head vein D TH % dorsal pha-
ryngeal vein {3, primary head vein 23El% ¥ 3 7- & pro-
otic sinus DX & % %, Pterygoid plexus % KRR 3 2 Kl
THi#HIk (deep facial vein) D & pharyngeal vein @ S+l
BOOWI&$ % I & T sphenoidal emissary vein (of the fora-
men ovale) 2B E N B, Th o LHEIRE, TEHRE
WROFEHIFEIC 22 2HBERSIS, WIS v v F OFHIE
Kbl thdhs, & HEBRAO LB TH 28
RS> 2 o JE B I FERRBh AR SR - 3 2 L 23 b,
T Rl R A o) TE B D % IR E & hypoglossal emissary
vein B L TR Y, ChooBZ2RAL &9 REMAT
RABZLEHTERY,

BDDIC

BT & © b IR, MRHISE0Y 7% variation D55 V>
B3, FEAREFER Z O variation TR O L — L 13 LEEE I Bk
TH D, variation 3% KX 2D IE, Z DRI Dt
WRMEDOZ IS 57-H Lt EZ5ND, ZDMH
DEYFIZIIIRE 72 5 CEETH 2  LicidEb h ik,
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