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Tl - FHED ME WA OWFZE DR 1X 19 AL
BRI E o7z, BF, FHOMERZICN T
5 MAEPEFRRCHMBHIIERROMS & & b 12, Fil
DIMEREA OBV F L TEEL o C
& 7. CT angiography %> MR angiography 7% & @
technology DR S HEE L\WWb DA H 5705, &
TH 77— 7 IVIERED, FHMOMEREZZ
® gold standard Td» % Z L IZITE NI RV, I T
— T IVIESRE O RATR T LM HE TII R b o
O, FHOMEREZO S OIFHLEEM TS 5
728, FEA T G 7z AR AR O BEfEAS, HRE
MAETRZE ORI, L) RERBHRICHEET
H5b.

. FH - BHLEZFOMEROFRE

IRl - THERE DS T L~V TOMIHIZHEA T
WA, ZOMERIIETANIEIXIZEA LS
WL & B 1) B L B 2 A A A D R

No Shinkei Geka 41(6) : 481 - 492, 2013

F body plan T S 4720, HFRIOMER D
FERITHMABEEL L WD, RE3IEICRLE
M (neural tube) 2STERL S, Z OBFEIZ M
FLEREN D, HHOIEICB T, FifkHc
Bo 7B LITEE 2 70 ATH ) EEOE
ARET L DB ST S N, EDBTTNS
BRI S A, HANIEER TIEHER O
LR UHEHSE (myelomere) 2SR S LA, H§D)
W RET (somite) (5357 (metamere)) I, b B
D K 4L O & 53 B A IR 3E (presomitic meso-
derm) DMLY, BITIHTTW» < LFEFFZ, H]
R/l i Rl MR QRO AR5 % (Sl MU G |7
W ND., ORI RERIERE, E5ETFO
FEBIIRE) (oscillation) ASBAMRL TH Y, FrHEIREET
(segmentation clock) & L5, JgAH 2
&, RRHEE, B, R L FRRIS, IMER D S
HIZIER SIS, 2D X9 7 body plan 1%, FflZ
LMV EITRR L 00, TOERNE T T
Y ZTHFHEB W CLE L T 5,
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Fig. 1 Embryology of the vertebral body. Embryologically, hemi-vertebral body is formed by the fusion of the lower half of the
given sclerotome and the upper half of the sclerotome immediately caudal to the former one (A). Fusion of bilateral hemi-
vertebral bodies results in the formation of the vertebral body (B). With regression of the notochord, its remnant becomes the
nucleus pulposus. Segmental arteries are located at the levels of intervertebral foramina. Initially, each segmental artery enters
the intervertebral foramen and feeds the spinal cord metamerically. Numbers indicate the numbers of the somites.

. SHOHRE

fia e 5~6 HIZ &R L XL THE (noto-
chord) DLEATIZHIRIE N SHEE L, TR SN A
Hi (sclerotome) 2SHEARDIFEIE L 720 5. WHIZH 5
WL, €OLTOMIPIZTNrI, HDHLNLO
WEIO T 5555, EDRD LNV O 1257 O R
A L CEAIZES OREIE (hemivertebra) % T
L, &L CTEHD hemivertebra A& L T, £
DL RNV OMERDERT 5. T oOMEoME
WET, 5 OMEKOMIETETH S, FHRIE
RS CaEAE L% (nucleus pulposus) & L THER
WNICHFET 4. O, fiEs - Bz - hed
e E N5, HERIENEKE S (endochondral
ossification) TIERL S, HES - WiZEIZ M E1L
(intramembranous ossification) T S 5. 5
FIBIIR (segmental artery) & AAHMREE, FEAEFMY
WIE E T oA MOMERFL (intervertebral fora-
men) DL VIZEET S (Fig. 1).

IV. FRDENHR

1. IRt EMZENIR (ventral longitudinal neu-
ral artery)
31%F, 62 fHOEEIHSHEM A S RANZ A2 T
BE, —xtOFMRENROA D 5 53 Ei B R A
SPIEL, RET S o—BIoRfR, HES - BiZE,

M, W, MEEIR, BEiERET LY. 0%
BOBOOGEENRD? S, b & RET HER

DEARMGIBN 2 V23T 5. HefR & T A 5 s
3 % retrocorporeal artery, HE - BEZSHE % 532 T 5
prelaminar artery, /A% %4329 % muscular branch,
WG % 489 2 AR BB IR (radiculomenin-
geal artery), MARIR % 54 2 MAEMREIR (rad-
icular artery), F % 4¢3 9 5 i #F AR 5 H B) Ik
(radiculomedullary artery) <> fHFRIRIKIEENIR (rad-
iculopial artery) Td5b. D &) REIIRD 53/
& — %, WEHEL <L TRETW 578, i
LAV TIRSSEBIET I O/8 8 — Vi, i
B IR ASHE ST 10 T HRAEEE & N LATSHENIR, HE B
IR, GRFEBINRZS, B TTENINEICIE DY, bRiAsE
WxHRETLH L1285, S, L LT
b, EIEIIRAYYMA - RS BRI PR S
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Fig. 2 Embryology of the anterior spinal artery. Each segmental artery gives rise to the ventral radicular artery, which bifurcates
into the upper and lower branches (A). On the ventral surface of the spinal cord, paired ventral longitudinal neural arteries
(VLNA) are formed by the anastomoses of the upper and lower branches of the radicular arteries (B). Paired VLNAs fuse in the
midline to become the anterior spinal artery. Many radicular arteries supplying the spinal cord regress subsequently, and the
remaining ones, radiculomedullary arteries (RMA), continue to supply the spinal cord (C).

5.

BRINOKEL, SREE L OV TR )
MRS FATE & TATRAS i, ZNH A3 EF T
AL, T 5 2 KOEMKHEEMZEIR (ventral
longitudinal neural artery) 23T S 5. RWVTE
1 OMEEMZEIRATER THE L, 1| KOHTHHE
Bk (anterior spinal artery) 2SEK S 5. HHEO
BRKESEZ, (3 U ORET AL OB % FR 2T
SNBDS, FEOMITE &S ITHE B D8 Y
— &b 5T < (desegmentation). HijH HliE)
RO EA 412 X D duplication X fenestration 7%
R S5 2%, 24513 anomaly TldZe <, JEMI
e AAEENIR @ maturation failure Td % (Fig. 2).

FOEEIRIC & D, HefE, HES, #HA, BER,
MRERII LT RIESNL DS, BHEA~OR (R
ERIRB S B) O% BT 5720 (FFIZE
PR L VT, FRAF S B MR R B IR R
FRMIEENIR DB KRBT 52 L1 b. Mg
FRERIEED R 1 plexiform 72 TERE DRI ENIRTE (pial
arterial network, vasacorona) Z%FE L, HHEOY
Mz 9 AR KB BN IR 13 — k) D R B HB)IR %

;;—ié%j— Z) 5-7,9, 14, ]6).

2. HEEAR (segmental artery)
DETBIIR D FEARS 3 5 — 1%, KBRS 5 5
e f5, MERORIN - M5 2 K28 2 i (g
% : vertebral body branch) % i L, HADFKIIZIH
o TREAMEMRIZE T ICH v, T 2G50 Ek
EHEMER TS . R TOEEIIRIE, MR
¢ 3 812579 4. (1) ventral branch 1, KIH
R (intercostal artery) & JEEIIR (lumbar artery)
127 %, (2) dorsal branch I, #iRR° R~ A S
%, (3) spinal branch 1%, HERIFL% 8 0 HEEPI~A
D, EHIZVLOPDORIITIET 5. (2) & (3)
OFL, EEZIENT S L b B Y dorsospinal
branch &  I#:iX41 5. Spinal branch (%, HEfK - #
5 (F - BATRCS), MR, BRI, HREA AT
BLEIRICT NS, (3a) FATH - MR & 28
T AL, BESMETH Y, HeRZ R 5 odeaE
3% retrocorporeal artery & HEF « BliZSHE & S FE T
% prelaminar artery (2537224, —HRAAMEE & S FE S
%. (3b) MHAREHE - AR - HHEZ KT LEIRD 55
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Fig. 3 Segmental artery and its branches. Segmental
artery gives rise to small arteries supplying the vertebral
body in its proximal portion, and is divided into three
branches : ventral (VB), dorsal (DB), and spinal branches
(SB). Spinal branch is further divided into epidural branch
(retrocorporeal and prelaminar arteries), dural branch (not
shown), radicular branch (not shown) and spinal cord
branches (radiculomedullary, and radiculopial arteries).
(Abbreviations] ASA: anterior spinal artery, PLA: prelami-
nar artery, RCA: retrocorporeal artery, RMA: radiculomedul-
lary artery, RPA: radiculopial artery

I L, PR 2 58289 2 MEAREIIR, AhAEAR & hif
B % 39 5 MRS BN IR, S 5 ICHIARER X
IR - TRIBEHEEIRC R BBl IR - s
Bk F CHELET 2EIRIE, ENTIAEIREEY
BhIR, FRARAREREEENAR & 11 X415 (Fig. 3).
IO EEIIR IZRER T 25:8HE L, TR 72850
AR AN AT LC,  FATEEENIR, HEEEDOR, %
FHEIR 2 T3 5. Hem BhIR 1L, ZEMHE D221l
(transverse foramen) % 5. ZNHOENRIL, %
GEILNVTOYENH L. 2089 BYEE,
BRORZE - AZEREFIRS ¥ >~ F 23D 5612
SHTEALS 5. B LUT ORI IR,
TEIIR (subcostal artery), FEEHIRE 20, FATK
BRA S50k 3 5. IIMEIRO &R 7L, S8 T
IR OMFEEIIR (costocervical trunk) 72> 5 5%
% i LB EDIR (supreme intercostal artery) T 2 4%
Wi, 1B L0 2 SRS 2 5.

3. tFmEEREROME

SETEIRIE, BHIMICHEREZRRC, 20H—1
NIVOEEIZET 5T X TOME KFET 505,
MKV RGO E TR L, F72 LT O5H
R DEHFMOYEEXTERT LY. Zo8E
ZHEIRE D729, | ROFEENRAE DL X)L D
ATHZEL TOERIZIEIZ v, 1 205 EiEhR
BRI L72GAIS, ZOLETRENSD
POSHEIRAHE SN D DX 0 X 5 MBI
ENLTCEEINLIEIZLS.

B L MERDO B EREDED SHEERL NV EF
BEL ~NOVIZEDSHTL 5. BENC R A1FEZ0%E
BREL Y, FRLNLVDIT) D, HEEL L
IV LWYENZL B, Z0EIZL Db STELL
7o AR B IR O [ 72 1 ATHE B 5L & AR S
BT T A HREORTTH 5.

SEEIIR D FEARERE X, W - BEHE IR ED IR
O X OMEEIIR E 1 /OB TEIR) & 4 xF O EH)
fRe LCheh, 3 MhmBIIR. S 6 4 BEBIIR £ ©
D14 X OFRA TAT KBRS 553 5. 51 -
2 gt o 53 BB < d % fx E ) B EDAR 13 D FEBD R
MO, 55 BEEIRIEIEHALEEIR (medial
sacral artery) CBIEBIIR (iliolumbar artery) 2> 5 73
9%, ArENBIIRIEKENIR O BHC T L 72 BE A 5
kS B 7c o, TATKENIR & BN E B AR 2
O, FATEEINRIE, MR L NV TIERBIROE
2> 55509 255, FEghiRiE, BA7HoHE L
VI REIRO A A S, T L~V Tldk
BIROBTM A 55059 4. F 72 BN L LT
(&, SEIEIIRIE, KEVIRO UL 58 2 HER s
T L CEOZEESICEET DA%, T ALHER
R AIERE L VT, SRR O T N o LAy
OKRBRA S50 5. MEHREEEOERRD L~
WV ORERRL, H M OHERF5 O %1% (hemi-
vertebral blush) 7SIk DIEFETH 5.

HEARAL DY EIHMET TAESETH Y, Nkl - BE
L OV TIIMEIR O F 72132 O RIER A7 17
5. R - LEKEE S AR L NV TOZ O A
I ESIFEL, FEBL LTI HATIHEEBIIR <
BEHBIRDANC, HEEBIIR, FATHEBIR, RIS
BROSHET O & &R L, B s cldn B
BIBIIRAS, ANEE L~V TIEAE - ZREL-E BIIR &
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Fig.4 Blood supply of the spinal cord.
Cervical spinal cord is supplied by vertebral,

U
\

CB

ascending cervical, deep cervical arteries as
well as occipital and ascending pharyngeal
arteries. Thoracic spinal cord is supplied by
supreme intercostal arteries (branch of costo-
cervical trunk), intercostal arteries, and sub-
costal arteries. Lumbar spinal cord is supplied
by lumbar arteries, and sacral cord is supplied
by median and lateral sacral arteries. Radiculo-
medullary artery to the lumbar enlargement is
called Adamkiewicz artery.

(Abbreviations) ACA: ascending cervical ar-
tery, AKA: Adamkiewicz artery, CB: conus
basket, DCA: deep cervical artery, ICA: inter-
costal artery, SIA: supreme intercostal artery,
VA: vertebral artery

W IEBIIRASHE T M OV & % TR 5. IIEENR &
AL B IR (XN B B BIIR 2 & 433 % (Fig.
4). HEEW - MES OV &L, BHRPESTH
D, MRS % £ % retrocorporeal artery R2HE = Hi
[l % 7E % prelaminar artery % /- L C/EA5 O 53 i)
PRIEWAT S, 2D OBIRIZATBAIEE % 47
L, Mtk - e 2B T2EREEZEZONS. —

E
¥
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Fig. 5 Retrocorporeal anastomoses in the ventral
epidural space. Each retrocorporeal artery gives rise to
upper and lower branches. These branches show the
characteristic hexagonal appearance. These anastomo-
ses are located in the ventral epidural spaces from the
clivus to the sacrum. These longitudinal anastomoses
are connected to the segmental arteries at each
metameric level, contributing to the right and left
anastomoses. Vertebral body branches of the retrocor-
poreal arteries at the mid-vertebral levels supply
vertebral bodies.

(Abbreviations) IVF: intervertebral foramen, RCA: ret-
rocorporeal artery, VBB: vertebral body branch

il @ retrocorporeal artery | A% & T4 L,

FNENEL D AL TS arch ZTER T 5 72
®, retrocorporeal artery \&, ZfANER S i,
WP 72 N (hexagon) DI E 29 5. HEE
W - TERAY % #4572 SAIHE £ T2 DR AT ESE
L CHIET 5. C2/3 LV OHEFBIIRA & 431
9 % anterior meningeal artery (X, PHZSHE DRI %
FATL, o E CER & odontoid arch % 2R S
L. ZAUE, &1 -2 3HME L LT O retrocorpor-
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Fig. 6 Angiographic blush of the vertebral body. Angiographic vertebral blush is differently demonstrated at
the different vertebral levels. In the lower thoracic level where the aorta is located in the midline, hemivertebral
blush is demonstrated in AP view (A). However, in the upper thoracic level where the aorta is located laterally,
the right segmental artery injection demonstrates the entire vertebral blush in AP view (B).

eal anastomosis C& V), meningeal artery D % FE75°
DA, WENOBIRTH S (Fig. 5).

4. HEBBIR

HEB IR D% 6 SHMEDOEZZILICAL £ TR VI
segment, MEZSEEAN DL % V2 segment (transver-
sary segment & b IFIIN5), 5 1 FEHEOHZELH
5 72O O % V3 segment, AHEN %
V4 segment % -5, HEFBINRDO A 2 #2ELo L
NV, Co b < 93% THY, €3, C4, C5,
C7 Tl&, TNZ102%, 1.0%, 5.0%, 0.8% TH
b, L72iio> T, MEEBIRIEETR, 6 EOHEED
22U CIE K & 1 5 transversary canal % 18 1% 9
. MeEBBIRIE, &HER L~V CREBIR, 17
MHBHEDAR, LATIHBENIR, PRI & OY)E O HE
23S 0, HIRIATENC 22 V155, MEEEIRAY D
I3 2 $HE TEIIRIE, ZEEFRYICIEEE 7 SHRED )
HEiRCTH Y, HIEHBIIRIZ, 251 -2 SO EIH)
Ik & BIfRASE. & SR O ETBIIRO &
FEEIIRIE, SEHSPHAEH TIIHEMOBIRTH D),

LATHHEAEDR @ hypoglossal branch & #i[FT&H 5.

EfEERE (C1~4) LNVIZB T 2 A REEIIR
I, lateral spinal artery & & I3 4L, BHMICTIZHZT
ININENIR L EAN OMEFEIR A 5. /20
AEAREOMARIRENR & WA L, BFRER &Ik
Bl O M % Bl Mg O BRI o TEITT
AV, ZLTCZOEMTO, HEFHIRD duplica-
tion M EAN EATICEE G- 5.

5. HAOMERE

HefRlE, 20 BN - B2 H 5 4 57Hi#ERIC &
S THRESNS, KEWRA S50 L 725 EBhIR 1%
HEBI L XVIZd b, HERICTERE A 2 HEMREL (ven-
tral branch, ventrolateral branch) % ¥ ¢/l 9 5.
WA THEB AL S HEE NN A O MR 2 1T 5
% retrocorporeal artery 252189 5 N ATLO LT O
23875 b HEMRHEE (dorsal branch) AHEIRIZ/R AT
B9 IS OMEBRBIIHEEN TBEVIYA LT
BY, FHO LS LG OIMAEREEE O WHHE 2 45
E 7.
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L& i 52 D MU R THEM T vertebral blush & L
TROLN L, #E, 1 DOFHEEINRO &R T,
TEADFHEAED Y% (hemivertebral blush) 7272
HHNL. MR E REIRDSEIZICIED, ZEHEON
BRI RR IS HER & SR T A1, 2he
o Bk O 1& 52 T [ ] O hemivertebral blush
VRO LMD DS, AL v T, KREIRIE
Mtk Mzd v, GIIHBIRITAR 1/4 & 45 1/
2 OREIRZ SRET A 720, MEFEOHIRIE Tl
Hefh 2R blush & L TR 515 (Fig.6).
R BRI TR 1/4 DA OHER % 8T 5 72
9, WG TIIE 1/2 OHEED blush & L T2
bN5.

6. MIEIRENMR, *HIZIRBEIRENAR, #HZIRWED

B, FRAEAR B AR ED A

E T EEIIR I S IR B IR S AE S 5. 1K
BOEFUT, A3, 562 RO
Bk 5. BHENG & @3 5 e 13/ B IR
DREDHKET B O LIRS, Bl OV TOMRE
RO IR BIRATT D . BB L ORRD
JERNZIG > THEITT S B REARENIR & SR E)
WR2sdp %, R % 55283 HEIRIE, HMCHEiS)
WR72> 5 539 B 6%, AFEAREIAR, AR EEE
EIRCREARIEEN IR > & 573 256 7% 3D
. PEAREINRZDS, TR D KT G, MR
PEREEIIR & WX 5. B2 KA 2 s kD
% IBMET 2705, HASEBEIRICIE 2 HED
D, BBHORHEMBIIRICO 22 25E1E, MR
PR BIR &IN5 . BRIEENIRFEC DR D 5556
1, MEARIEEIIR & I 5. R AR E &R
FRIRIZIE Y, BT < 0 2 KOBERIENR % 4
9 5 B MHERKIEENR (dorsal radiculopial ar-
tery) [ EBBIH > THEICET 5. AIRIZIHE-
THEBZIM D) 25, BIAEMBRICIZ SRS T,
FHRIM ORIFEBINRFE 72T DO %285 B 6 13 NEH
AR BN IR (ventral radiculopial artery) & (L
% (Fig.7).

MR B R BIIR & FAR 120 O PR R B IR A%
[ CREZEILO L XU PSS 5 2 e 3d D, i
IR CIEE A T A 2 & b iU, SEIEIR
PORAIZFIET D b5, JEME I

Fig. 7 Radiculomedullary and radiculopial arteries. Radicu-
lomedullary artery (RMA) supplies the anterior spinal
artery, and contributes the blood supply to the ventral 2/3
of the spinal cord. RMA supplies the long segment of the
spinal cord longitudinally. Radiculopial artery (RPA) sup-
plies the vasa corona (VC) on the surface of the spinal
cord, and contributes the blood supply to the dorsal 1/3 of
the spinal cord. RPA contributes the limited length of the
spinal cord longitudinally.

PO MBS RO Z EAF 2, WERLDIZ)
7, FREREL L Y EMTHIET 2 2 A%
A, EH XD S FMOIT) AFEL T
W, ZOBEMOTEREEIRIE, HHSHET S
AVEHR AT IR BBl S S i, AR
REEEBIIRIE 4~8 &, *FIg 6 K, FfEREKARENIK
F1I~16 KD B, 2% D, MEARBEEBIRDIZ
I A, MREARBIEEIIR L D bRMET 2Bk S
Wy,
HIFBIEIIROFMANE, KEFHAL L~V THH O
HEHBIIRD V4 EA 5 1% O FATE A I 1
K27 B 2 ETREKENED, TNHELDTT
KOBIZECDH D Z EHL . FREOHTIEHR
O EHEGES AT REEIIR L, BEE2 S TN i
% T ventral longitudinal vascular axis % JZH, 3
4. BEHEIRIZ, posterolateral sulcus (ZiF - C,
HHROBREOFIETIZ 1 JAFTET 228, #IZ2 K
DERA D B DT <, FHEE B IRED S
BLEEZIIIDVL V. COREMBIRIZERD
BROTFELEE SMITRTH Ly, RIEOEHM
ZHEATT H I DL, MEARBEE IR & AR
HIEEIIRIE, MRSl 5 A ) AR IR - T EAT
L, hairpinbend & &£ L 2455, RIEMEEIR £ 7213
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Fig. 8 Radiculomedullary artery (RMA), radiculopial artery (RPA) and dorsal muscular branch (MB).
Differentiation of the RMA, RPA and MB is important in the angiographic AP view since all of them descend
near the midline (A). Knowledge of their characteristic courses and configurations allows their differentiation.
Although both RMA and RPA have hairpin bend configuration, their angles at the tips are different. RPA has
sharper angle than does RMA due to their different distance from the midline. MB does not show a hairpin bend
configuration. Their courses in the lateral view help us to understand the vascular anatomy in AP view (B). RMA
and RPA have physiological stenoses where they cross the dura mater (arrows).

BEMBEIRICZ D, S5 BB E TATEIZ 43Ik
TEHH, TIAEDIT) BKREZETH 5. Hair-
pin bend * 29 % DI, THliL HH L OREDE
D72HT, TNHEIRDMELZ A 2 FAL TR
B R IRAEDAFAET B RIFBEEDIR O P 28 (35 REAE
IR B DBV, BREMBIRIE, PZELT
D IRIEBI IR AV BIS 2 b o ER2 R LIS
<. HIEREBYIRIZBEE 710 o I s 12 BT
H DN, BEMBINRIE, EARIIIIHET R~
S TH Y, FHOWMZRET 27, HEN
FHZIEZDOEENTRE < v, IS & 2 Uff
EHT AW &5 EE) IR @ dorsal muscular
branch IZFREEIN L. NS OMAKL, HEJim
WCWE L, MERE O HGETIRIER % TAT
5. AR E BIR A REAR BB R & 13572 D
hairpin bend % i3, 1ZITKFF 72139 FH &
TIEHIZEL, SHICTATT 20 THRHITEETS
% (Fig. 8).

Adamkiewicz artery (artery of the lumbar enlarge-
ment) (&, HFREO T L5 ORI HHEIRE &S

438

HLEMRT, ThO & LI OO L~N)LT (FfiZ, L2-3
N5, R SIET S 2 L%, K Thio 20
5 DIEA RS 2%, Bl 5 OTIEIE 17~30%
Thb., FHTORHERBEEEIRIE, artery
of the cervical enlargement & I3 4L, HEFBIIR X D
b FATHHBIIRRGIEER 2 5 55 5 Z L A%
72, COBERETRMLT S 720120%, FIRFEE IR
(thyrocervical trunk) CHIFHENIRDEFE S MLHTH
5. HIETEENIR & A BRI, &b R OER
HEETBHEVYE L, W %29 5 conus arcade
IR H. T O arterial basket & V) JBH D%
Bk (artery of the filum terminale) DZERAMTIL, %
FET A HH - RS WO TEEIZITH 2 &
T%2% (Fig.9).

7. BEANDEIAR

BIEREIIRIE, &0 L LT, MmENS O
ER (sulcal artery, sulcocommissural artery) & HJ
BRFENOYMA 2 55 L, BFREONEM D 2/3 D

FANIIKEAE %m0 (centrifugal) 12538 T 5. 5
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Fig. 9 Arterial basket of the conus
medullaris. At the conus medullaris,
anterior spinal artery (ASA) and two
posterior spinal arteries (PSA) con-
figurate the conus arcade (arterial
basket). In AP view, they show a W-
shaped configuration.

AN —xF O IERIREE MR ENR I 2 2
OHLEBRYE S 5720, —fllOi% T
%, ZOREARKEEDS, longitudinal artery A% IE HHE
ECEALBIERINS. FUEBBIROER S
MOBEEL, A TR ETHT—ETH DD,
ZDBHOMFIAOEAL L ) KET 5720, Fuls
BEIROBEZIIEL 2D, OO MEEA Mm%
YIZin s Ens (Fig. 10).

IEEIIR L OEBIR O A % 543 5 DTl
7 <, WEHR# b pial branch %5349 5. Al
BHEIIRIE, ERR EORIERZANT, TS
HY, 340~1,122 um DK EH D L. HOHENIR
1, HREETC 6~7 K, B 200 KB, oK
S, 60~72um T, E5|EOLEEELIL 24~60
pm OKETH DY, fuEEIIRIZ, BREHEIC
ADHNZ FATH & TATR & 3 L, Fflo LT o

Fig. 10 Sulcal artery (SA) and peripheral perforating
artery. SA strictly supplies unilateral spinal cord centrifu-
gally. Hatched area (ventral 2/3 of the hemi-spinal cord) is
supplied by the unilateral sulcal arteries. There are no
anastomoses between the sulcal arteries in the cord.
Perforating arteries of the vasa corona supply the remaining
dorsal 1/3 of the cord centripetally (arrows).

FEBIREM AT 5., LFTLIRUELNLRS
EUERRS 22, 2 Ao LB ENIR 2T H BB R
POEEGEL, ELOTRERET L. miE
RS 1 K@ sl L, AiEFREANOK
RAT, D 2 ROFEEIIRIZHET 25546
bdHs'". —F, BIEHEIIRE GEBBIRZ &5 0
BREO 2 % HL0) RO REE IR E 2 5 5k % %
BoozEmb 10~50um) 75, HE Z RK.LOM%
(centripetal) |2 B X2 HFHEOTMD 1/3 £ KA#ET 5.
FUCTEBIIR & BEIFRE 5 OE B OMIZITYE
Wb,

V. ¥ it & Ik

1. BEEERAR, MIZIRBEERRR, #HIZIRERIR

JRHE 3 EICHIREED S HF R S, FRIE
MERDENR - FIROIEIZ S BRT 5H. S
HIAE 4 EARIIEER L, BFREOE IR S K
ENb, BFHMEMICAHEHEEIK (anterior spinal
vein) & EEFREEIR (posterior spinal vein) 23HHf
OHifR, EHPIZ 1 ART OB S NL. 2 ORI
iR & B RERRIR X FHED & R T 1 A9
FAET 5705, ML~ Tld 1 RTlER <, 2~3
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Fig. 11 Spinal cord veins. Venous blood in the spinal cord
is collected centrifugally by the coronal veins (CV) on the
surface of the spinal cord. Then, it is further collected by
both anterior spinal vein (ASV) and posterior spinal vein
(PSV) in the midline. In addition, sulcal veins collect central
venous blood centripetally, and they are connected either to
ASV or PSV. Transmedullary vein (TMV) is located
between ASV and PSV.

ROKMEIT O FHEEIRANEM F 72 1 EF RN AT
I ENBHDH. ERTIEIOL ) ICHETT M OEIR
DI ENLH, FHOMTTTIEII O X9 2k
R S v, B S OFFIRINIE, FZEHZEE
ANOEWZBRE, FrE IR £ ISR E IR
D% NS5 EHEIR (emissary bridging vein) % 4L
TOREN SN, WFEREIR (radicular vein) (X4
L7, o B EIRIE, AR B IR
(radiculomedullary vein) < fHFAREREHIR (radi-
culospinal vein) & dIFIEN S, FFEARERIR L4245
30~70 A&, FH 50 AR ED Y, EEEERIICE
DEDET R CFgEnEn 23 E), EhiEd
AGA LTV A, MEEAREIIR X 0 ARk
DFUTZL . ARERARIR L, AR O 6 O R
TR & EBIR L CEET 556 (40%) LA
FEARIZHEAT L CHEfR 2 Bl T 256 (60%) &8
HDH. OF D EBEIR GRS E IR (X
metameric pattern & & 5 72\, & O AR i E
PRI IESEFERS I 13 72 s, TR E @S A BRRY
g L WATRH Y, TN E X/ L Tw
29, Gl MREREEEEIRIE, o~10 KBy, E
EOFNRA R S ARV, MR E IR L, AEAR
PR EIIR & [F U &L 9 12 hairpin bend % i < 729,

BEIROFEAE DD 551203, BIR & RO H 5
MNEETH S (Fig. 11).

2. BB DB

HHEN OFIRIMIZ, % < {3\ radial perforat-
ing vein & 41 LC, ZEARFR - HaRIC, B B
DOBPFEIRIER SN2 25, M - HHIEER
I2& % sulcal vein bIKHE DL DI E D 5.
BT EDITHIZOIEREHFRICED S
%, F 72K E 300~700 um @ transmedullary
anastomosis (LA & 7% AN JEHI 2> 5 F - BHA
I RHOIEIT L, HiEsaER & SRE Rk 2
ATV SDY, HEFEED S OFHIRILOZ T
E7 o TWngn,

3. HEES LI DBRIR

HIFSIERIRIE, FIFSEIIRO CHH QKK T
& (subpial space) CHITEFZNIZH 5. HEHE)
PR - BFARIZ, B TR TV 228, < OB
(subarachnoid space) (222 L T\ 5., B H i
Wk & A phiiRIE, BHEE R CIMEIRIA & i L,
JRB TR RERIR 2SR EHIR (vein of the filum
terminale) |Z3##td 56 EAIBEARER 2G> T
g EIRE S S G0 5. itk DHREE)
PR A 50 C arterial basket & 2K L T2 HME %
DD X )1, #IRA D FEET venous basket % JEHL
5.

FHEE N, RSO FIREE X, BE&RIC ven-
tral, lateral, dorsal space @ 3 2@ compartment (43"
T2 ZENTE, TR (BFFR L BED S
<, WIKEMHEIL TR I NS), B (PR
F), HES LRzEE (REELTREINS) 225
OFIROEN %5217 %Y. Ventral epidural space
TR #E 1L, retrocorporeal artery %3E % 7~ f
J& (epidural hexagon) & [AEEIC, ZOEIRE D B,
LD HEARENIZIZN UK & S DOFIRD hexagon %
[ ULV 4. AEREEDEIRE (dural ar-
teriovenous fistula) (& lateral epidural space % 4~ L
T leptomeningeal reflux 422§ 2 & A%H 5. HE
RN TR S 2 WAL B BRI (epidural ar-
teriovenous fistula) (%, ventral epidural space O Iflfs
LR BIZEDME S ¥4 121, lateral epidural space %
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41 L C leptomeningeal reflux %2 Z 5.

Tl - THED O OFFIROTEHIE, HEEFN - TR
NOFNRFE D HHEENOFIRE, &SI HIE
PRAZALC, FBEL ~OVCIXEEATIRIC, MEEL
ANV TIIAEITIR AR (azygos vein, &5 3 Mk
LAV TIREIANA O EREIRICSHA S %) 12, 72
BCIZ P35Ik (hemiazygos vein, %5 9 itk L X
VCHEH O ICHEAR R 2 AT D, HEIRICIRAT
%) \ZD%n3 5, FEAITREAEIR & Y S Ok
IEEIES IR (accessory hemiazygos vein) & If-iE
N5, FEAEFRNII AR AFEIRIE, S
DFEHIR (cardinal vein) (ZXFI59 5 FHIR CTLATRS
WCHh 2705, ZTOROET, FAFIRCE R
R, FEIROE 2T Z e TE 5. i
##IR (intercostal vein) < #x &R (supreme
intercostal vein) (&, Fifll TIE TN THEIRIZHA
T 525 I TIIRERESEIRIS, (20T
FAHFFIRICHAT 2. EEBOSEEIRIE, FATHE
#R (ascending lumbar vein) % 4L C, LREOE
R, PAEIRICO %25, FHED D OFIRFEIT
0 & ORERR, M (5 E TR, O
(DU & BEnR), ARAL 70 & SBECBIfR L T
% (Fig. 12).
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