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XU®IC

yERRERATCR (CS, cavernous sinus) (&, {E¥EBDERE CEHONTE space TH D . TDARIBICIEAZEEN
A (ICA, internal carotid artery) &ZDHHs. MR, BRARESHAEFEL. M. 23R S8. TEMA. B,
BOBIMEREE UTHEAELTWD ', CS (. ECMBEAERM THERSNDBEEBBIMEDLNS - B
ARYBIR 2S£ (C K D EEENEIATEIRERATEE (CCF, carotid-cavernous fistula) DIFHEBGITH
%o INSZEREIROVCERT B72ODI(CIE. CS DEATEEDEELBEET 2EIRE DDRBMND ZBHET D
CENBEBTHD., HEZNMHBICEKD CS DRREIFIBRLVOIT <D, AR TIE. CSHKLUVRET D
BROFEE(CDODVWTLT21—9 3,

FEsL

O—<VODEED. Claudis Galenus (119-199 A.D.) (&. EMPDEEEIIC K D#& T parasellar ICA (DL
TR U7z, D Tparasellar carotid retia bathed in venous blood; &WSHRAIOEMRE, 15
BERDI>TEUSNTE R, ILRY Y READ#EE|FE Andreas Vesalius (1514-1564) (&, Galen
DIRD DKREEDZSTIELT=H. Galen @ parasellar area [CEAT DER(CIFE o7z CHEHIKZ RS D D
feo 1732 %, Jacques Bénigne Winslow (1669-1760) (&, Z® parasellar venous structure (C
fibrous trabeculae HNEET D Z NS, cavernous sinusy EWSABEEBA UK *° , 20 tHiC#EE
DMSERCTHF T, £ FOFEPRBIRZBVZVW DHDIAED ., BEMEROREER(CKELEMLE "
®, Streeter (C &K ZTEMEERATR & RARARD AL (CRI T BHA%8 “° [CHEL\ T, Padget (. CS Z&T kD
BEBMAROIEEC DOV TEIFENLHRAENZ T *

20 tHHCHE(EFE T, CS (X ICA ZRDBECIMRICHESNICERETH D EEZ SN T, 1949 F,
Taptas (&. LKk 3S CS (& sinus TE% < venous plexus H7EEY 2 extradural space &A%,
ZD#. Bedford (. CS M 80%l3 trabecula ZHHBRVEINBRVEMEE TH > e E/E LI % &
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7e. Harris & Rhoton (&, CS (& ICA @& EZB. BITEE. RAIIC 3 DDEEL space ZH I DFEVING
LWEBIREE TH 2 &z ', CCF (T3 DEEMIC K BIEEICAIN L7z Parkinson (& ', Tcavernous
sinus; EWSAEEIFREYITH D, Mlateral sellar compartment; @ fparasellar plexus of veins;
EEINETHDERLER U, ®BIE. D compartment (STBBEATH D, L <ELVBEDFIRD
B (CEHRA plexus NSEBRINTWREHBALE . —RBRIICZFANSNTVNBEETI(E. dural
sinus DEE(FARMBRRDORE EBRICK DR INDABHI SO AR, PE. HED 3 DOFFHHIIE
BB DOBME (FERICEKATES '

1980 FRLIEE. CS NDIEEHHRBEBE UICEIMEEN. £ MEIRICH (T D EERTDOMEBMFIVARIC K
DERBAINTERL ',

Knosp 5 (3. i8R DE SRz BRI E & UHBIBF0 (AR5 U TcHER. parasellar venous pathway (3.
EELBESHEBIICK > THECHRSNTBL2OMENSEBRINTWDZ N O >/ (Fig.1). LU
e > T S (FLW kD CS HMER DERRD 572D 8RR Y kD —20 THS & L. Tcavernous venous
plexus; EWSAEBZERELE ",

—7A. Kehrli 53, FEZN - BEBFHBRAH S, parasellar venous system (& sinus T#H D &R,
E DR ERSIBDEFREYI R ZRWER S DIRIC KD & RT3, parasellar mesenchymal space
C. ARICHEBSNLIMEDRY kD—0HROSN. BIETIE. KDBEBIELSINIIREED (—3B(3A5
BRHEIC 2L U72) mesenchyme HMERRE N7z, <D venous channel (FEDEARIC—ET 2EMFEY
KA REZ 9. fibrous trabeculae [CBHONIZARZBDHH 578> TLVE '

Hashimoto 5 & 28R DMBBFINRE L BERN 5 (E. ROKXSBAENFESNIC. HIR 15BT
(&. CS (& parasellar mesenchyme [CBIES 2/NS IR ERETHER SN, CS OEMMIEDOH & U1 X(F1RA
(CIBHO L. 23 BLURIER U7=EIRAREE WV CEHAET D, 20K, BMIEBIOBEFEARD, GL\(THE
it U CTRERBBEZFRT DK D C78D, BEIRAEAMER L TH. BEORNREE(LEREZRE. LEHERE
BRINE, BEOFKECHL., MEHLEMEORRICIS—T VREDR Y kD —OhMRAR ICHE
I35, CNSDREBIEE. CS DEENL variation ZH7= 53 OJREMENH D, A TIZ. trabecula &
HOSRESRRIROEMIEE U TRET D EOHNIE. BHEICHIR U2 HDOERN S 28T E U
THETDZEDHD 'S
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Fig.1 B8IRDEEIBOMMPIR LAk 15 KO 35IA)
Cavernous venous plexus (&, BADMEHMNSKRD (BKE)., BELGRSHBCHAIENTWS,

REFAROFEE

BEBIMROFEE(ICDULTIE, Carnegie collection DFBER 5mm H5 80mm X TOREE KUBBIRD
ERIE DTS 71 v OBBRICEDWT Padget [CK DL EBRENTWNS *,
WEARE (4-558) [cEW\T. BRE(F primitive capillary network [CBHON TS, J$ED pial layer
@ primitive capillary network (&, RIEIDEIMAICH B ZHDEWLWMEZB> T, KD dural layer
@ 3 DD venous plexus [CFRAT D, NS5O dural plexus D stem (&, AEMIT primary head sinus
(PHS) (c##t: L TUL\3, anterior dural plexus (ADP) (#&8%. X, DikH S, middle dural plexus
(MDP) (3#&B¥H\ 5. posterior dural plexus (PDP) (88fxH S DMR%E(F D, PHS (355 5. 10 X
HRIBORBIZET L. K internal jugular vein (IJV) &723 anterior cardinal vein [CRAT %o
PHS OEERIDIZR TdH S primitive maxillary vein (&, ABIDZFRICEK D optic vesicle h 5. RAID
TRICKD olfactory region HSIMRZER (TS, ZD&. primitive supraorbital vein (XD optic
region OEAMETRDK IO O, TN 5 DEEARAYT R TD ophthalmic vein & orbital vein Z#&A% L.
A TI& superior ophthalmic vein & inferior ophthalmic vein &73%,
KANHER &I & otic capsule DMEART B(CDN T, PHS & dural plexus (SEIACHEE L. REIDX
iz pial layer hSBEIE S, PHS & UV (F. 2 5 iRz < RS RIROMAUICHIB T DK ST
%, Dural layer & pial layer B0 8 L7z#&. dural vein & pial vein D—XRWE ([EHA L. DI ICHE D
EMEHNRELZD, FRD bridging vein Td 2 pia-arachnoid vein &723,
PHS (&, % 5 R OMWAIICH D CS D lateral wing (C72D short segment ZERV\TEREBHIITHET
3, BERID PHS ORH D (T, 7z CEHRIDEBITRICE D, NS UV AEBRENB XS ICH 3, Otic
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capsule DEIICH S MDP & PDP DE®D secondary anastomosis & PDP @ stem (& sigmoid sinus
=R %o, ADP (X primitive marginal sinus Zf2a L. CNHIEPTEOE > T superior sagittal
sinus 29 % (Fig.2),

Fig.2 @8RX& 18mm (738 - Padget stage 5 - Carnegie stage 19) DIEZEEEAR

A, frontal view; B, lateral view

I, oculomotor nerve; IV, trochlear nerve; V, trigeminal nerve; VI, facial nerve; IX,
glossopharyngeal nerve; X, vagal nerve; Xll, hypoglossal nerve; 2nd Anast, secondary anas-
tomosis; ADP, anterior dural plexus; MDP, middle dural plexus; MesV, mesencephalic vein; PDP,
posterior dural plexus; PHS, primary head sinus; PMS, primitive marginal sinus; PMV, primitive
maxillary vein; POS, pro-otic sinus; PTS, primitive tentorial sinus; SOV, supraorbital vein; TV,
telencephalic vein; VDV, ventral diencephalic vein; VMetV, ventral metencephalic vein; VMyeV,
ventral myelencephalic vein

BEERADIRD D [C(E. 2 DDEEZ sinus. pro-otic sinus & primitive tentorial sinus NBIiID K5 (C
B3, (Fig.2,3)s CN5® sinus (& ADP & MDP h5H4E9 %, MDP DIEK U7 stem &, REICHK
o7z PHS @ short segment (&, pro-otic sinus [C%%, ADP (&. 13k superficial middle cerebral
vein (SMCV) &733 telencephalic vein ZZE L. Z® stem A" primitive tentorial sinus &7%23,
ADP @ stem (&, primitive tentorial sinus & pro-otic sinus & DEEETH DN CDEFRTI TIC
BisLTWD, BBEER 40-80mm DAE'ZHAICH LT, pro-otic sinus & primitive tentorial sinus (X
ELELT B,
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Fig.3 B8'® (EBRR&K 60mm - Padget stage 7a) & KXUIRDIBEZEEEAR

A, B8R superior view; B, 8!8 inferior view; C, #L'2 superior view; D, #'8 inferior view
superior view (A, C)l&. CS, IPS, SMCV D&%/, inferior view (B, D) (& basal vein of
Rosenthal DFE%ZRT

ll, optic nerve; V, trigeminal nerve; VI, abducens nerve; VII, facial nerve; IX, glossopharyngeal
nerve; X, vagal nerve; Xll, hypoglossal nerve; ACV, anterior cerebral vein; BP, basilar plexus;
BVR, basal vein of Rosenthal; CS, cavernous sinus; DMCV, deep middle cerebral vein; DTEV,
deep telencephalic vein; ICV, internal cerebral vein; IPS, inferior petrosal sinuses; IVV, inferior
ventricular vein; LCS, laterocavernous sinus; LMV, lateral mesencephalic vein; MMS, middle
meningeal sinus; PedV, peduncular vein; POS, pro-otic sinus; PSS, petrosquamosal sinus; PTS,
primitive tentorial sinus; SigS, sigmoid sinus; SMCV, superficial middle cerebral vein; SOV,
superior ophthalmic vein; SphBS, sphenobasal sinus; SphPS, sphenopetrosal sinus; SPS,
superior petrosal sinus; STEV, superficial telencephalic vein; StrS, straight sinus; TS, transverse
sinus; UV, uncal vein; VDV, ventral diencephalic vein; VMyeV, ventral myelencephalic vein; VOG,
vein of Galen

Pro-otic sinus

Pro-otic sinus (&. primitive supraorbital vein & primitive maxillary vein Z /7 U TR 815N S M
BERZ(T. EXRSGREOARIESBINEETT U, sigmoid sinus [CRAT D, REMEE CREBZEDH
EICEK D, pro-otic sinus AT B, IMADE TH 2 middle meningeal sinus (XRBER E BH S
MiR%=E=(+3, RBIDXZFRIE. CS & inferior petrosal sinus (IPS) =9 %, CS (&, pro-otic sinus
H 5 ZXBREIDARIND plexiform extension HhSFET 3,ICA &5 6 futiRZE D B plexiform
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venous channel A%, otic & basioccipital DEREDEICHEE L. IPS ZHKT D, IPS DEMIERIE. 5
O IMfPIRAR & 5 10 Rt IR R DR %83 ventral myelencephalic vein D stem HSH4ET B, 2D stem
(X WV [CERT D PHS DEKICHEHT D, BAD intercavernous sinus & basilar plexus (&. 1%
NEAld CS & IPS ZWYE T DIEPERD plexiform extension TH o

Pro-otic sinus DXt CTd % dorsal pharyngeal vein (&, foramen ovale @ sphenoid emissary vein
E7xD. CS & pterygoid plexus Z#E#t I S, Superior ophthalmic vein (&, RBRA T anterior facial
vein £M& U, anterior facial vein (& primitive maxillary vein &&37 U . deep facial vein ZK
L. pterygoid plexus [C3E4& T B, HEHE UV ITHRA L TULE linguofacial vein (&, common facial
vein 720D, ZXRMI(C external jugular vein (EJV) &&7RT 3,

Streeter MECR T(E. superior petrosal sinus (SPS) (& pro-otic sinus ZDHD ERRISNTULE
*%, Butler (&, pro-otic sinus M/\& UL\ plexiform tributary A SPS A L. = XEREDEEZRI
AICETULTCS [CLWz2 &R LY. SPS AD pial venous drainage [CDWTIEE RSN TULEH
o7 % Padget (&. ventral metencephalic vein @ stem H5 SPS A4S B &R U7 ', SPS (3.
[REB/I\BY & DS L. transverse sinus & sigmoid sinus @ junction [CRE T %0 BAD SPS (&,
petrosal vein H 5 D32 3% (F. anterior segment (& CS 2\, posterior segment (& transverse sinus
(OERTD s

Sigmoid sinus OAMAID X7 (E spurious jugular foramen Zi@@ L. middle meningeal sinus & &3k
92, N petrosquamosal sinus THS ', BHE. petrosquamosal sinus (FA5RHISEIET 2
RATROSNDZEHHD (Fig.d),
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Fig.4 Petrosquamosal sinus M&5%H

A, EAEIMEEER; B, GAEBACEAIEE; C,D,E,F, 24 CT (Efl-&Al)

Sigmoid sinus H SAIEEER%ZEITI D petrosquamosal sinus (KEN) H5R& 513, External jugular
vein (K8) ([ETRLTWD,

Petrosquamosal sinus (&. foramen retroauricular Z4 L T retromandibular vein [, ¥7c foramen
ovale 41 U T pterygoid plexus [C##t L. EJV ICHETS %

CS ZE D BE mesenchymal tissue DFE

BREDRZE(SEM TH S, O'Rahilly & Muller (£, £ bDIBEEFEIE(E. primary meninx EIE(EN 2 15R
Ex#BET mesenchyme OFEEHN SHEE S ERANTLDS 2P, D mesenchyme (&, primitive streak
 neural crest R EICHF L TWD, B THEBE primary meninx DRE(C(E. skeltogenous layer & L
S %73 mesenchyme HFET U. ZORAIEICHKE T Z2ME (FEITEICE D,

Leptomeninge (&, £ 3 KAFEE dural limiting layer DARRIER & DREICHFKEAE U, 2RUNT dural limiting
layer DAAIZRIC dura BNFEET D, Dura DFELEI(E. notochord ¥ prechordal plate H5 ®D
mesenchymal cell A* mesencephalic flexure [SEL. ZDLANILHSI8F D, mesencephalic flexure
ZEX D BT mesenchymal tissue [FHMAIICRE U TIET > R ZFER U, &9 D loose mesenchyme
H5 CS ZETHEHEHTEmEIND %

Padget DIAFRIC KB &, pro-otic sinus (& outer dural layer (CF7E L. primitive tentorial sinus (&.
SMCV @ stem EBE#E DN > TH D, innner dural layer [CF#ET %, Arachnoidal vein 55 dural
sinus NDFEAT(FHFEPH T, AR D variation H'H B,
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Primitive tentorial sinus

Primitive tentorial sinus (&. superficial telencephalic vein. deep telencephalic vein. ventral
diencephalic vein B5MfiZERZ(F. KAFIROBERZEITU. primitive transverse sinus DA
TMAT B, ZDE. KRNFEIROBZBBRIRILKICEK D, primitive tentorial sinus (FZDEAIKFFHE=EL T
plexiform (C72D. transverse-sigmoid junction (@M > THENT D, PEEE(CH(FS primitive
tentorial sinus DEFRILIVRAIE (F. RRINSHMAE TSR THS (Fig.5). Primitive tentorial sinus @
1B (X, CS. pterygoid plexus. SPS. transverse sinus (LT D2 EDH D,

Fig.5 Primitive tentorial sinus D&%/

A, EREBIMEX EBR; B, 6ARBACEAIEEK

SMCV H\5 CS [G&ERT D (BXRED) &&HIT. RBZHEAD primitive tentorial sinus MFEFT T torcular
EBISER L TWS, Straight sinus (& tentorial dural AVF @ drainage D7=H#EE SN TLVRL,

AKINDIEK (&, primitive tentorial sinus DAL (F TH <. basal vein of Rosenthal DFEEZHZ5
9, Basal vein (&, #&fx. B, PRz RIS pia-arachnoidal vein DItMEIC KD FKZEL. great vein
of Galen [CHAT % (Fig.3) 's Uncal vein (&, deep telencephalic vein B3k T&H %728, basal vein,
SMCV. CS &##E#iTE S, L7eh > T, uncal vein @ drainage pattern (C(XE XX K74k variation H
H3'%

San Millan Ruiz (&, CS @ 2 BOMAEDRCEET D SMCV H5i&EHit I DERARES (C D LN TIRET L.
laterocavernous sinus (LCS) &WS&f&EIRIBL7 », Gailloud 5(c& 3 angiography (C & 21&5¢
Tld&. SMCV (. 19%NZFIER T, 20%H' CS. 39%H' paracavernous sinus, 22%7h" laterocavernous
sinus [CHRALTH DO, LCS (F. 27%H" pterygoid plexus. 18%h' petrosal sinus. 32%H* CS &M@ I
Toma N 8
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FA L. 23%H TN 5D combination TH o7z . BERHIT LCS #R Y (Fig.6).

Padget [C& 2 & paracavernous sinus (& primitive tentorial sinus DJREEEDIEFR TH D | primitive
tentorial sinus & CS &M secondary anastomosis ([C& D SMCV A¥ CS (&R 2K 523 % LCS
(& SMCV DL EEDEZRDPEVRMIEICH D, San Millan Ruiz 513, RBADEELIBDERAREEHY. 181
BEBY(C 2 DDFATH DHERERVICIRIZ L=k, T 78105 superior ophthalmic vein H 52 S 113 medial
system & EEEOVWITNHAD/Y—> D SMCV Hh SR E NS lateral system DN SR SND &5k L
W3 %,

Fig.6 Laterocavernous sinus

A, E ETIRSESAMER EEER; B, £ LITIRESAERAIEE; C,D,EFG, £ LITIREERN SERL
7z cone beam CT @ slab MIP & (RSI-2&18))

SMCV H'5 LCS ICRA L (A,B W#R). tentorial sinus (A,B £XKEl) & petrosal vein (B BKEN)
[CRELTWVS, LCS & CS tn#EHmHROHS5ND (D,E BKEN)

CS, cavernous sinus; IPS, inferior petrosal sinus; LCS, laterocavernous sinus; PetV, petrosal

vein; PPBV, prepontine bridging vein; SMCV, superficial middle cerebral vein; SP, shunted pouch;
SPS, superior petrosal sinus; TentS, tentorial sinus
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Mitsuhashi 5[, CS R® 3 DO longitudinal venous axis DEESEIRIBL7 (Fig.7) *. CS (.
parasellar mesenchymal space THEET DRAEZNICERDEFZE DEMBEDOEBEHRTHD., BF
ARES (K. RAEBRTHEENZLLIETH, BBIEL venous drainage DIEEEEZE LTS, IN5D
longitudinal venous axis (&, ICA ERXtBIRICK > THOWTESNTL\D, ICA ORAIICH DERAMES (FERE &
9BE & TEA. MR ONMAIC H D EFARES (SAXERARD S D drainage ICRHELIZHDTH D ICA &kt
ROPEEE., D 2 WH S DFSZR (T DD RECREBEEN S DEFEREEE UTHEL TV,
COBERE. CS DEMIREAARII DR ZRDDDICEATH D,

Sinus of the lesser sphenoid wing

SMCV

Sinus of the
dorsum sellae

Basilar plexus X
Paracavernous sinus

MMV
Abducens nerve
Foramen ovale

Bridging vein
from brain stem

Superficial petrosal vein

SPS

IPS ? ;
Superior petrosal vein

Trigeminal nerve

Fig.7 Cavernous sinus ® 3 DDEaATE (St 25 & O 3IA)
ICA, internal carotid artery; IPS, inferior petrosal sinus; MMV, middle meningeal vein; SMCV,
superficial middle cerebral vein; SOV, superior ophthalmic vein; SPS, superior petrosal sinus

2022 F(CIRE =Nz SPS & foramen ovale M emissary vein Z#&fi9d D petrobasal vein (&,
primitive tentorial sinus @ midportion MEZRTH D EERINTWD ¥, 2023 F(CRE=N/
anterior petroclinoid sinus (&. SMCV & Q#EEICDWTIFIRR SN TLVERLAY, KER embryological
sinus DBEREEZ DI EHTEDEERINTHED., LCS LBRAITHZD EBOLND 7,

FED

CS DEMmEEIE. BEHBCEEINTTARBOHIN S5, FONHRKETIE. BRE(E primitive
capillary plexus &A&K7MED mesenchymal tissue T&%H 2 primary meninx TEBHON TS, ZDE.
DK E mesenchyme OMEIC KD, BNEEIRRICKEZRZEILNEL S, CS (I, ¥, 1RESE. BEIR.
B (RBMUEE - RHEE) OFKECHL. ELRDIEROEMELGEMBINEDLET > THET D, CSEHA
EEPARDOI AL (IBBIRHBIC BT E . SRR variation HdH B,
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