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(FUBIC] 1-5
KINHEERDETE > 7288k & U T superficial(pial) vein & deep(subependymal) vein B Z(FS5N2HY, KK
DRENZSEHZDBEZPOE UVLBEHEOMERZSF UL ANSND I &AL, SHEFRECEENS
pial vein 4 subependymal vein \® drainage Z1T> medullary vein [CDWT review Z17 3,
Deep white matter ME2ARICEI L TDEEEH (K 1874 D Duret(Recherches anatomiques sur la
circulation de I'encéphale T” Veine médullaire” & RIF) X TH#D, ZD% Testut(1889). Poirier(1921:
anastomoses centriperipheral). Pfeifer(1930: “Markvenen”). Schlesinger(1939: intracerebral
anastomotic vein). Kaplan(1959: trans-cerebral vein). Goetzen(1964: centroperipheral venous
anastomosis: supracommissural, infracommissural, transcommissural, cortical, and ependymal
anastomoses DH¥E%ERL). Saunders(1965: medullary vein @ miroangiographic study) & #50U V7,
A4 DIBIZTUL\OK S medullary vein H&I5 T DD (E. Padget(1957)IC KD & 40mm embryo DR TH
0. "passing directly from the ependymal layer to the surface of the cortex: these vessels are
collected by pial affluents of the middle cerebral vein, and to a lesser degree by those draining into
the primitive superior longitudinal and transverse sinuses"& & %,
ERD &K S deep white matter DERARICEI U TIIEBZERGEH SHEIN BRI NTULED, 1999 FD
Okudera SIS (AR 12) NN —DDEXKTHDEEZS5ND,

(REOBEOBHARREE] 1,2,3-14
FRECHE 7,11
Intraparenchymal vessel D¥&ER#]. neural tube (& primordial vascular plexus [CBHONTE D, ZEY
(& ventricular fluid THEEIES NS, BIARMICE LU TS ventral aspect HSEESNDHDD, BRRIESERID
superficial parenchymal vein Z#@%., 428D venous drainage (& centrifugal T&H 3,
telencephalon, diencephalon. ventricular system. choroid plexus DF:EIC XD centripetal D deep
drainage system A" L T< %,
6M DOERIT(E. superficial parenchymal vein (&< #L\MI—R2HDTH D, frontoparietal,
occipitotempoal, temporal area TR UR=. K&, E1T. 2% CThS(Transcerebral vein D Fig 6
HZR).
Hemispheric wall DEAICBIL T, F:ZE U7 frontoparietal & occipitotemporal [F&REE L) temporal
D. ZNZEN 4B, 2ETHDO. hemispheric wall HSEWF E. 1BXI6Y% superficial parenchymal vein @
REER<E%,
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Telencephalon MFZE(ICHELY, superficial parenchymal vein (F& DREBICEHET DL S [CRDH. ZFNIC
DN T small venous plexus %Z subependymal region [C/ED (FFICKRIBE), INIZZDHFE
subependymal vein [CA %,

Cerebral veins [C(Z valve Y3 L\D THRAREI(OHERN) DS DIEA TIERERD TTRE T H o

Okudera 5 (@il IJV h5 5% gelatin solution mixed with barium sulfate ZFA L. EIC
frontal/parietal lobe &R U7z,

Table1 (CAxEEARICRI T D Okudera SDNEEZRT, FI pial vein H L < (& parenchymal veins ([CDhH
Nn. BF(EESI(T superficial ¥7z(3 deep parenchymal vein [C2h\113D, Superficial parenchymal vein
(FA¥ZFRIC@D > T drainage 3 $8f. deep parenchymal vein (& deep venous system [T drainage 9 8%
THd. F=FHHIE LT pial vein & subependymal vein ZB#2 < transcerebral vein ¥
superficial/deep medullary vein E+%Z% < anastomotic medullary vein 5% %,

Superficial parenchymal vein (XRS5 1-2 cm 2 DRI Z pial vein [HESDY, Eo>7=BEDRID (&

deep parenchymal vein A' subependymal vein NiE R

Table 1: KAMEERDESAR(deep venous system (EBR< . XEK 11 &K D)

Table1 Veins of the cerebral hemisphere

Pial veins

A) Ascending (or superior) cortical (or cerebral) veins
Descending (or inferior) cortical (or cerebral) veins
Basal cortical (or cerebral) veins

B) Veins of the lateral convexity side
Veins of the medial convexity side
Veins of the basal or inferior side

Parenchymal veins
A) Superficial parenchymal veins
Intracortical veins
Subcortical veins (including arcuate veins)
Superficial medullary veins
B) Deep parenchymal veins
Deep medullary veins
First (or outer) zone of convergence
Bamboo-branch and hat-tree union
Second (or candelabra) zone of convergence
Third (or palmate) zone of convergence
Subependymal veins (including the longitudinal caudate
vein of Schlesinger)
Fourth (or subependymal) zone of convergence
Modes of union of subependymal veins
Subependymal (or intraventricular) union
Subarachnoid (or extraventricular) union
C) Transcerebral and anastomotic cerebral veins

Superficial parenchymal vein (Fig1,2,4 Table1) 11,23

Superficial parenchymal vein [C(X intracortical veins, subcortical veins and superficial medullary
veins H'% 3,

1) Intracortical vein : 2<E->BL T, EICI-VIENSH D, FRzUIEUIF corticomedullary junction
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DL AJLT arcuate fiber BZZNIC/8> TETTI B arcuate vein G T D, Arcuate vein (T35
2),3)CABZEHHD,

2) Subcortical vein: superficial medullary segment, arcuate segment, intracortical segment H& X
N. arcuate fiber Z&®9 DRICIZ zig-zag (T2 D,

3) Superficial medullary vein (& white matter > centrum semiovale DF&REH S pial vein [TEL,
Arcuate vein ¥ lateral intercortical twigs "ASZ & HH D, arcuate fiber ZEiB T DERICIX zig-

zag [C78%. Superficial medullary vein (& centrum semiovale N 522 %

Fig 1: RIBXZERTAFHETO coronal plane(3Z#k 11 &£ D)

AM, Anastomotic medullary veins; arc, arcuate veins (or veins of arcuate fibers); BBU, bamboo-
branch union; CC, corpus callosum; Ch, choroid plexus; CG, cingulate gyrus; cist s, cisternal
segment of subependymal vein; CorR, corona radiata; CRU, coat-rack union; DM, deep medullary
vein; EVU, extraventricular union of subependymal vein; F, fornix; Fsubca (cross-hatched area),
fasciculus subcallosus, which is situated immediately lateral to the substantia glialis
subependymalis; ICV, internal cerebral vein; ic, intracortical veins; LC, longitudinal caudate vein of
Schlesinger; LV, lateral ventricle; P, pial veins; PC, pericallosal cistern; PesCorR, base of the corona
radiata; PS, posterior septal vein; sbep s, subependymal segment of subependymal vein; Sc,
subcortical vein; SGS, substantia glialis subependymalis; SAU, subarachnoid union of

subependymal vein; SEU, subependymal union of subependymal vein; SM, superficial medullary
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vein; SMC, substantia medullaris cerebri; FOFS (hatched area), fasciculus occipitofrontalis

superior; TC, transcerebral veins; (1, 2, 3, 4), first, second, third and fourth zones of convergence;

unlabeled arrow, upside-down candle and bamboo-branch veins.

Fig 2 Cranial venous system(3Z#k 23 &)

Deep medullary v. Longitudinal caudate v.

Meningeal v. Ependymal vv.

Superficial medullary v. Internal sup. striate vv,
Superior choroidal v,
Temporal tip v.

Inf. ventricular v.

Diploic v.

. . 4 \
Sup. sagittal sinus ’ .
\
. \\ N\
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AY
medullary v. . \
Ay A
’ / . .
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gray matter

External sup. | ]
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~——
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sylvian v. )
‘ Uncal v.

Sphenoidal foramen

Sphenoidal emissary v.
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Deep parenchymal vein (Fig 1,2,3,4, Table 1) 11,24

Deep medullary vein (&R &H D H'. four zones Z#E T subependymal vein [CFN D,

D

2)

3)

1st zone : gyri M white matter H centrum semiovale DRBICH D . HBHLEERRDSKVEERMNAER
[CER T B (acute angle TEIR : bamboo-branch union/right angle T&J : coat-rack or hat-rack
union).

2nd(candelabra) zone : posterior frontal ¥ anterior parietal 7813 C#8&(centrum semiovale M3
/8 1/4-1/3). Candelabrum vein FERD 5, Superolateral corner of lateral ventricle (Z54 3rd
zone [CEHN'3,

3rd(palmate) zone : candelabra D& H U L [FA LRV E Z BN S DR candelabra @ stem A&
LT, centrum semiovale ®AEI 1/3 T palmate vein ZF 9 %, Candelabra & palmate DD
fine vein N&RE(C@IFEITLU. candelabra [CEJiT % Z & T up-side-down branching candle
tributaries [CT23 2 &ENH Do
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4) 4th(subependymal) zone : 3rd A5 inferomedially [CX subependymal vein ([C722HDLIAC 2
N5 =3B, 1) the longitudinal caudate vein or vein of Schlesinger [CA o 7c L T(superolateral
corner). medial/lateral group of the subependymal vein £7%%, 2) the longitudinal caudate vein
or vein of Schlesinger Z /& 9" B# medial/lateral group [CA %,

4 DD converging zone T—&HBIL/Z/RUL\D(E 1st convergence zone. —&BIZ DD 2nd zone TH

Do

%59 % four zone DAICHFETDHDELUTDOXSC7D,

1) arcuate vein & 1st zone of convergence(gyral white mater A5 centrum semiovale) D :
substantia medullaris cerebri

2) 1st & 2nd M : corona radiata

3) 2nd & 3rd DfE : the base of the corona radiata

4) 3rd & 4th DfE : occipitofrontal-subcallosal fasciculi(or the stratum reticularis of the corona
radiata of Riley). Superomedially T(d radiation of the corpus callosum

Frontoparietal zone T(& 2nd zone (& superior longitudinal fasciculus Z &% association fiber &

corona radiata @ projection fiber(occipitofrontal fasciculus)DfE(C# B (Fig3).

F 7z corona radiata DEZRE superior-occipitofrontal-subcallosal fascicular complex (& 3rd(palmate)

zone (£ D, —7 subependymal glial substance (£33 superior occipitofrontal-subcallosal

fascicular complex (& 4th converging zone (1823 %, The longitudinal caudate vein of Schlesinger

(£ Z D 4th converging zone RIC#H %,

4 DM converging zone N TEDIBHIFASH THRLA, Okudera & Huang [FRRICAKKRT B nerve
fiber tract (&% converging medullary vein D232 ET. FRE. BMOZELICELDEHRILTWS,

B H(Z trigone BE®D medullary vein (& anterior horn fHEE R0, HEEECEDVKFEA@ICALTIC
£, 3 DD venous converging zone ZF 9 3H'. AEIHS

1)lateral sagittal stratum D 7MAlE

2)medial border of medial sagittal stratum

3)medullary vein A" lateral atrium vein [C A% subependymal zone

&%

Malignant glioma EBI T(3fREYVICHEIR U 7c deep medullary vein H'&Y) > TWBFIEMNESRIND Z &EH'H
%, ULHU lymphoma, abscess, low grade glioma, TIXZZ DK SRR,
Z D1tk deep medullary vein HAMi3R 9 B9wAE & L T sinus thrombosis. Sturge-Weber syndrome. AVM,

periventricular venous collagenosis. DVA. trigeminal angiomatosis. multifocal leukoencephalopathy
BRELEFSND,
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Fig 3: Medullary vein & fiber tract(3X# 4 & D)

a: SWI T converging zone (Fhh 5
70

b: DTI

c: b DK, KENA 2nd converging
point. &K88A' 4th converging point

Fig 4: thickness 10mm @ coronal plane(3Zfk
11 &D) Callosal arterial twigs (K&END
). O3 : anterior limb of the internal
capsule. A, anterior horn of the lateral
ventricle. CC, genu of the corpus callosum,
CN, head of the caudate nucleus. LS,
lenticulostriate arteries. M, medullary arteries;
(1), their bamboo or hat-tree branching; (2),
candelabra-like branchings. Pu, the putamen.
SLF, presumptive location of the superior
longitudinal fasciculus. arrowheads, arcuate
arteries. Ventriculo-fugal twigs of
lenticulostriate arteries at the highest corner

of head of caudate nucleus (small arrows).
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Subependymal veins (Fig 5) 13,14

Subependymal veins (& medial group & lateral group (43 (3

P reinta
S pols Frenial
5Nn3(Table 2), pole
Subependymal vein AD&ESE (Fig 5) 11,14,20 SEPTAL V, I/
BE medullary vein (X wedge-shaped or fanlike pattern T LONGITUDINAL ]
CAUDATE V. o L. () “"I Post
£1%59 %o SCHLESINGER "'L L Erontal
fryand
SRS LTI, THALAMO.
- anterolateral corner of the frontal horn (the vein of the STRIATE V. \msm’?
INTERNAL J-’J rietal
septum pellucidum) CEREBRAL V. ‘
. Post
- the head and body of the caudate nucleus or mid-bod MEDIAL & Y =~ .
Y Y LATERAL 7 \!"'v Paristal
of the lateral ventricle (longitudinal caudate vein of ATRIAL VV. \
1 o= P‘E)@"iu.
Schlesinger) EEIEE?: Paratal
- the temporal horn(the lateral atrial and inferior \Blsiﬁ“c;fAn
ventricular subependymal vein) ROSENTHAL Ceeiniml

- the trigone(medial and lateral atrial subependymal veins)
- the occipital horn(medial and lateral atrial subependymal veins)h'd% %,

Fig 5: deep medullary vein & subependymal vein DBEFR(3ZEK 14 & D)

Table2: Subependymal vein &RIBNZEDRIBRIFR(IER 13 & D)

Location Medial group Lateral group

anterior horn septal vein anterior caudate vein

thalamostriate vein,

bod, osterior septal vein . .
Y P P direct lateral vein
. . medial atrial vein, inferior ventricular vein,
atrium, posterior horn, . .
. . transverse hippocampal temporal tip subependymal
inferior horn . .
subependymal vein vein

TPIRARHE & DESE 3,9

Deep medullary vein & fiber system QOBRICDVWTIFEEDEENH S, Duret (& fiber system (Z762
EMEETEEER LU, ULH ULZD# Pfeifer (& fiber system & MEEITIFBARRVNEIRE Uz,
Schlesinger (&84 (C venules(medium-sized veins > anastomotic veins)(&BARIC LR S & fiber
system [CRESHBEANH D EEZ o, FIFMIHRAMD the angle of the lateral ventricle S81%(C$H D
anastomotic vein(callosal body &B%)¥ superior lenticular vein(internal capsule EBX)&EHRSE L TL)
%o FIZEAMIC postcapillary (& fiber system EEBRBRETZLTVWDEDBRS LTS,

Hassler DR TIE. BRARETT (I fiber system (CHESHD D, KEA superficial venous trunk 3TfET
FHERDOAELBNESNTLD,
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Transcerebral vein & anastomotic medullary vein (Fig 1,2,6,7 Table 1) 5,11,22

Pial vein & deep venous system DEZBEZEZE < D (& transcerebral vein T 0. anastomotic
medullary vein (& superficial medullary vein & deep medullary vein Z%<,

Medullary vein (& 20um LT TEBED angiography TEEZRWVL(HER 23 TIE 150um < S5LWAHSRX
2&EHD)e FNICXH LT transcerebral vein (& 50-350um THNDRBZABZ EHH B,

F7z. %< D transcerebral vein (& venous converging zone 1-3 ¥7z(& 1-4 ZR <,

Transcerebral vein [CE8& L T. medullary vein DEAE(CDWTDHEKRT 250 H D,

1) Surface origin theory: Transcerebral vein HZ&kEhH 5REBIC@H L\ subependymal vein CAD . Ak
DFZEICK D3| EBEIND, RIKOITTREBAD draining K FEET DL, ZDEIHNERBISANZ &
%\ THBE N superficial/deep parenchymal veins ZF2%9 %o

2) Deep origin theory : IXZE %L germinal matrix(cortex DFEICEGS I B)(C. longitudinal
caudate vein of Schlesinger @ precursor &7%:% venous plexus NMESN D, ZIZH'S shrub-like
venous tree HNETEREIC@H S Z & T deep medullary vein BMES N3,

Okudera 5(&. deep origin theory (& fronto-parietal #8135 deep parenchymal vein DFEE %588 L P

I LD, fhERfZ(occipitotemporal) X TEREAL S D ExE XS &, surface origin theory DK DIFE L LY

S5 THDERRMDIITTND,

White matter @ venous capillary [CFBEHIEBEVNHDD myosin DERAH D zero/slightly negative
pressure THER LR\, Cerebral blood volume M 70-80%I(& vein [C$% D EREDHOITHRZE{LH ICP
PRYMAS (CRET D78, I5H D autoregulation ZRFDEEZ S5 XS, K/ endothelial cell DEFI(C
KDOBLSIT DT ETBBBEZA L THED. venule TIIEEBEIENTTON TS,

Fig 6: 6M fetus(3Z@k 11 & D)

1, Superficial draining parenchymal veins; 2, transcerebral veins barely reaching subependymal
area in the occipital lobe; 3, transcerebral veins reaching the ventricle and beginning spreading
subependymally; 4, deep medullary veins draining into the corresponding subependymal veins at
the supero-lateral corner of the lateral ventricle (precursor of the longitudinal caudate veins of
Schlesinger); 5, candelabra tributaries of deep medullary veins; 6, deep medullary veins; 7,

subependymal veins; 8, pial (or superficial cortical)
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Fig 7: Transcerebral route
(XBL5 &D)

1 Internal cerebral v.
2 septal v.
3 thalamostriate v.

4 medial subependymal v.

5 transverse caudate v.

6 longitudinal caudate v.

7 subarachnoid cortical v.
8 basal v.

a, subpial cortical v.

b, intracortical v.

¢, intra- and subcortieal v.

d, paraventricular v.

e, venular anastomosis

f; trans-cerebral (veno-venous) v.
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Trans-striatal route (Fig 8) 5,6

INFE TR trans-cerebral vein [FEARBIIC deep venous system &, SMCV 72 EMREERD
superficial(pial) vein Z#XHDZEIB L TWED, HS5—DE X THIARE white matter HhSD
drainage & U T. trans-striatal route '&% %,

- Trans-striatal route (& interstriate anastomosis & U T Testut(1911)IC& > TEEESN/Z, ICV ARA
9 % superior striatal vein &, DMCV ¥ BVR N\ji A9 % inferior striatal vein D¥Y)&Td D deep venous
system HFEE X N7=PED collateral route E UTHEBTH D,

Fig 8: Superficial vein & deep venous system OfIBIEE(CLER 4 &£ D)

10

6,7 & 8,9 =53 DA trans-striatal route

1: Great vein of Galen; 2: small veins of Galen (internal cerebral veins); 3: transverse caudate vein;
4: longitudinal caudate vein; 5: trans-cortical vein; 6 and 7: superior striatal veins; 8 and 9: inferior
striatal veins; 10: superficial middle cerebral vein; 11: deep middle cerebral vein or basal vein of

Rosenthal; 12: superior sagittal sinus.

[DVA & DRSE] (Fig 9,10) 2,11,14,18
€3k venous angioma EFENTWLEHEETH D, 1984 FI(C Huang 5 A medullary venous
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malformation(MVM) & W5 &z 1RI8 L7z,

HEEFEE U TREFERS UK BERCE ULBEMAENORERELZE T, MVM (& medusalike,
mushroom-shaped, umbrella-shaped lesions [CR X%, F7z 3 segments TSN, segment 1 (%
< D3R U7z medullary vein Z&8%, Segment 2 (& convergence THhak U722 < D deep medullary vein
HEDHD. Ik UEB—X (38D central medullary vein h57%2%, Segment 3 (& superficial cortical
© subependymal vein Z&d+. dural sinus ¥ Galenic system [CA D,

1986 £F(C(F Lasjaunias 5" developmental venous anomaly(DVA) E1RIB LTz, 5 (SMEIBIEPTR D4R
LY angioma EWSIFEAZPH DK SIRIBLTZ, 5 (d venous channel FERD R PEERLAKIC K> T
BIMOEBENR DD TEHEER LU,

Valavanis 5 (& DVA OAIBZUTD 3 DICH$E LT,

Juxtacortical(or superficial : f¥F&RA\7113), subcortical(i¥ZE X TELWHEL DWM HED, EE5I1CH
mNd). deep(deep/subependymal [CHiL D)o

Fig 9 : Drainage AD£7%5%5 DVA
(X#k 4 &£D)

a- c (& superficial drainage type @ DVA/MVM,
Central deep medullary vein & subependymal
vein BOEEEEZ 5N, d-f (& central
medullary vein & subependymal vein D
route fE=Z T, subependymal vein Z:F@ L T
deep CADTWBDEES D,

3dto 4th zone

[

o TR
W M W
e T %
K,
&
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Fig 10: DVA OF4EME(XER 11 &£ D)

Bfl7Z & pial vein H'H DA, BRAICIERL. 207
BBZE7% medullary vein B"F&E. &7 L TARL
inferior septal vein [CAD, LTch > T
DVA/medullary venous malformation (C (&
aplasia, hypoplasia, thrombosis 7 & ([C K3 early
life(A8'26 U < (FHBEFHA) D mild/intermittent
obstruction KB5S I D EEZ 5N D,

2% | Infratentorial medullary vein (Fig 11) 14
7Y kT ® medullary vein (C% superficial & deep
M EET D,

1)anterior superficial draining vein (/J\iX=3RkD
hemispheric vein Z##E8 LU T petrosal sinuses (C[a)

H>S. Posterior superficial draining vein (&
vermian vein 55 TS *° torcula N@H >,
2)/\iX®D deep medullary vein (& dentate nucleus 4> middle cerebellar peduncle @ (% % 4th
ventricle @ corner ([CEFET D, I H'5 4th ventricle D subependymal vein Z38> T the vein of the
lateral recess of 4th ventricle ¥ &175/\ pons Z&i®9 % anterior/lateral transpontine vein [C@HN S5,
RIH(Z transpontine vein (& pontomesencepharic vein H5 Galen [Z7RN 3,

The vein of lateral recess of 4th ventricle (&(4th ventricle M&2ARINH S & T)petrosal sinuses (C@H
So

ZDMOERE U T, aqueduct [CHFET B TIREMIAM@ICES longitudinal intrategmental vein 3% %
(midbrain & pons @ tegmentum H'5), CDMEI(E AVM ¥ DVA @ drainer & UTEIK ZEAH D pineal
vein Z#& T Galen [CA %,

Fig 11: Infratentorial medullary vein(3Z#k 14 & D)

PONTOMESENCEFPHALIC Vein
©

ANTERIOR
TRANSPONTINE
Vein

LATERAL
TRANSPONTINE

Vein of the
LATERAL
RECESS of IVth

SUBEPENDYMAL Veins
of IVth Ventricle
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[SHOBL) (Fig 12-14) 11,15-17
Cadaver PEMZEAWVIZERC KD, #l7% medullary vein DIFHRHIEHERSNTE, BERKDDP
T medullary vein OIE#RZINE T B (C(F MRI EXMERE(3DRA ¥ CBCT Z&8OH V)N PILCRDES
S, Fig 3 @ fiber tract DX S (C. MRI [FMEBELUADBHREFHHL S 2DHFRTHBDEEZX D,

Fig 12: MICRO MRI [£& % medullary vein SHEi(3ZER 15 £ 0)

FIGURE 1 | Examples of MICRO imaging: (A) whole brain; (B,C) locally in the basal ganglia (image B is the SWI and image C image is the susceptibility map) and
(D,E) the medullary veins. For part (D) the Frangi vesselness mask (78) was used to separate the veins (image E, shown in blue) from the background tissue from
which one can calculate a medullary vein density (MVD).

Ferumoxytol (CKD [Cf#5 IDA JBEE, #kDF /HFT. MRI DEFHE UTHERINS ) EEFH & L
TfEMA Y % Microvascular in-vivo Contrast Revealed Origins (MICRO) imaging (high-resolution SWI)
TR, Deep parenchymal vein @35 medullary vein (3K < £88RT=. superficial medullary vein @5

5. superficial medullary vein 622 %, UM U superficial 8 T% intracortical vein ¥ subcortical vein
(FERRHE L <. deep DPTH deep medullary vein NE zone TERI B branch HE XL,

Fig 13: 7T MRI dual-echo gradient echo T medullary vein Z&ER (S 16 & D)
Deep medullary vein(F L) subependymal vein TH & % longitudinal caudate vein of Schlesinger(
LY IRED)SHERBTE DD, TN LEEFELL,

Fig 14: 3T SWI(thickness 10mmd T&E#&E D white matter hyperintensities(WMH) & deep
medullary veins(DMVs)DESfRZIRET(CLIR 17 &£ D)
Deep medullary vein ¥ longitudinal caudate vein of Schlesinger X TDERR(C12D,
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Fig 15: CBCT(BEH!)(C#R 11 & LLE)

P(ED Deep parenchymal vein 35 medullary vein (3&K <ERTE. superficial medullary vein @5
5. superficial medullary vein 58X %, UH\U superficial B TH cortex iifE. deep medullary vein
ANBMYT D branch (FRZ &L\,

7N
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(EZA)
RO EDERE ZELNETESOHBN LTz,
DVA B ENR FNISEE DKM ERE TII+2CHRTEI. MRI P CBCT TH cadaver ZRWVERE
BEDBBRHIRZESNBVDNIRIRTH B,
INHSDESZICHFLDD. RABVLWHDDZZICHD I EICRVEIMEDDRLMALZL,
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