Niche Neuro-Angiology Conference 2024

Meningeal artery

RBREZNE TR
BAREIR

Key words: microanatomy of the dura mater, dural arterial venous fistula, dural vasculature of the
periosteal layer, arterial network in the walls of sinuses

[FU®IC]
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BEZRE T " meningeal artery ”(&, MERBEDODEH TIE, WKIEZEOREMEPIEREIEARED
feeder, FIOEFETHIEMPRTMECRRMEEL UT, BECEADLZZEAZLMED—DTHD. &>
T’meningeal artery” DIBRZRODZ & (F, TRAEDIBRRVPISED strategy ZIZTD ETHIRICEETH
%. S[@E"meningeal artery”%z, FEEHNS, &, EfT, anastomosis [CDVWTHKEDZDTRSET 3.

[#8f2, meningeal artery MOF4]

CRL 12-20mm DEHAIC, RIBBEE (meninx primitiva) (&, BERE, BE, <R, BEREICHEULBED
3. Streeter [CX D ERBMEWRWOREFHAC, BEN, BIR, WD IEBCHLLIBOHDH, 5MELTLE]
DEEFET(E, D3 DDBORIC(F anastomotic channel MEEL TWD. " RBHSKEBETTDID
anastomosis ([FRFBICRMEL, MEABOME CBEDOME (FRIX [CHHMNTWLL, =52, ZOBEOME
iBh\ziRd B, primary anastomosis artery, secondary anastomosis artery, penetrating vessel [C5
ATV, " (Fig.1)

[microanatomy of the cranial dural vessels]

BEE 3 BICAINTVD EEINTWVD, KERMDSIEIC, Dperiosteal layer(PL), @meningeal
layer(ML), ®border zone layer(BCL)D\5K 2 EEHN, ZNZENICHHN LIEMERAHS. 2¥* (Fig.1 2
3)

BEETVVHEER, ASFMREEHEBOBTICHET DR periosteal layer ZRDDEAY, IREZE, KA
), TV, /JB#ERTIE meningeal layer N DICH D z/TcER N, 2ED meningeal layer h'5/5. 573
PHTKALLANRILTIEZD XX periosteal layer [FHTDRL, BEBRBDOBENEITTD. BEEATIE
periosteal layer & (& L7AR\L\/z, meningeal layer H SBT3,

72d, dural sinus (& periosteal layer & meningeal layer DE(ICHEET B.
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meningeal layer (ML), and border cell layer (BCL). (A, B) Main middle meningeal artery (MMA)
branches such as frontal (~400-800 wm). (C) Arterial network in the walls of sinuses (variable
size). (D)Meningeal branch supplying the skull. (E) Cutaneous branch supplying the skull. (F)
Cutaneous branch supplying the skull and meninges. (G)Primary anastomotic network of the outer
layer, connecting larger dural branches (100-300 wm). (H) Secondary anastomotic network of the
outer layer (20-40 um). () Penetrating vessels in the relatively avascular ML. (J) Normal inner
capillary network in the BCL layer. (K) Proliferating border zone/inner network vessels in a
subdural hematoma—the vessels are located within membranes (L) and on the inner surface of the
hematoma (M), which is also frequently covered by a membrane.

(N) Areas of leakage/extravasation. (O) Dural venous drainage into the diploic vein.

* Quter arterial dural network in the periosteal layer
A B: MMA (CfF&E 15 major /& dural artery (principal artery)
C: Arterial networks in the wall of sinus
(sinus fHAEZEST sinus NOHMEE BEREEIMECES L TWNDEINDB)

D: Artery to supply of the skull (BEBEXRET D)

G: Primary anastomosis arteries (100-300um 2%, major 7& dural artery &3&#&)
DSA THERTED
Straight / corkscrew A% 2  (FBEB(Fh o TLVERW)

H: Secondary anastomosis arteries (20-40um 2%, primary anastomosis @1 %Z&48)
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DSA TlIEREINDZ £ (FRK, DYNACT RETHRIATEDZIENHD
NS0 arteries (&, FATIC vein BMEEL TWS. (Fig.3,5)
HIB0972 AV shunt  (50-90um 2E, WEIRENFFIMEDHKREEET % & N3 (Fig.d)
*|: penetrating vessels (outer periosteal network H'5 meningeal layer Z&3@ L, border

zone layer @ capillary network (Z@h\ > THiEICE < ME)
*J: inner capillary network (10um #2E border zone layer (CiI& U, 14FEHE T NS
DRECESELTVWDEEND)

Fig.2 XAk 3 & 0O 3IF

~ periosteal layer

~ meningeal layer

dural border
cell layer

Microangiogram of the dura mater of the vault.
1. principal superficial arteries.

2.  Meningeal arterial trunk

3. Avulsed osseous branch

4.  Anastomotic network of secondary superficial arteries.

5. Deep artery

6. Precapillary arteries.

7. Satellite veins of arteries trunk

Arteriovenous anastomosis in the mid-
parietal human dura.

Here the arteries have been injected with red
gelatin and the veins with blue gelatin, showing a
primary anastomosis artery flanked by its
associated veins. The short arm exiting from the
right connects directly with venous “U” shaped
tributary and has allowed the red gelatin to enter
the proximal venous limb. The arrow points to the

direct communication.
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Fig.5 58mBEM AVM
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Fig.7
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Magic 1.5FM Z#&AL . MMA M5B IRIEEZ 1T o 1=,
(mEE)

MMA M5 AVF &73Y | (£3EF % MMV(tram—tracking
appearance) DNE RSN TLVS,

Dura sections stained with the Van Gieson’ s stain

MD: meningeal dura PD:periosteal dura

SV: satellite vein
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(1) A: Axial MIP image ENSBEATIRES B: hAN

MMA m5 Artery to supply of the skull "% USEEBERELTWS (KEND)
DRI TIEFEDHRIRBKENH 2728, ETOERIDOBREEH/BHIEICHREEREZZRBETH
D, ZOEHEMELETEENICIHRLTVWDRZENS, TOLSBRERMERS, CHEICIIBRT
ERVOELEREINDEEZ D,

(2) ENARIMRS LEEK
MMA H\5 Artery to supply of the skull BB (@A > TERIRICEITLTWVS (BIROMA) SSS
@ Arterial network in the walls of sinuses (&%8) Hi#52=MN, emissary foramen Z&@U T
MMA & STA DN LTWVS (KED)

(3) Sagittal MIP image =N EBNARIRSS

EEFZEBLBRONBEEEELTND

Fig.8 55 TS-SS dAVF

S

Isolated sinus TS-SS dAVF DJEHI,

sinus & NBCA L \/= TAE TERLI-E
#ODE MMA EiRiRZ

(fBImE&)

Arterial networks in the wall of sinus D&

AL THEEINTLVD, (KE)
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Fig.9 1EMMEETMmAE k7 KO3IFA
' : > Inner capillary network (L8 % DSA Tl
BING,

CSDH WEET HIHE . R BIEEDER
D pooling KRSNBZENH B, (KH)

[overview of dural supply]
Fig.10 X#t8 XD 3IA

Post. Eth. A.
Men. Lac. A.

3=t~ Ophth. A. Rec. Br.
i ——————Caps. Al

‘Men. A. Pet. Div. |
Men. A. Post. Div. \ TR Ant.Men.A
%~ Subarc. A.

r
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Table 5.12. Possible origins of the artery of the free margin of the tentorium

Vertical portion of the carotid siphon
Horizontal portion of the carotid siphon (ILT)
Accessory meningeal artery

Infraorbital ophthalmic artery

Intraorbital lacrimal artery

Middle meningeal artery (frontal branch)

ILT, Inferolateral trunk.

The basal tentorium arterial arcade
FYROMNMAI 2/3 [ETED 2 DD arcade [CE > THIEENTWLS ?
- petrosal arcade Lateral tentorial artery, lateral clival artery
MMA petrous branch and petrosquamous branch
- occipital arcade  MMA petrosquamosal trunk and posterior meningeal artery
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M8l 1/3 (& medial tentorial artery H S4tHE
Shapiro [FZ M %Z& Marginal tentorial arcade & U CTL\%.

[The pio-dural arterial supply]
BEZREITDEZELMEF MMA ZD0IS, KRRBMEHBED > TLD.
BEER TE% ¥ anastomosis AR 5N, FITFENRERDE, EPICESND I EDZLRNIBEEAT®
ACA, PCA, SCA, #BENDE DIXME(C anastomosis ZF DM THD. 2" INEZOMTaIZES
P, BREBEBAMBEDEEDIED TAERET, INSZBELTLWRWLWEEEYENIKNMENKAT DR
NH 37, Z D anastomosis DILIE, BTEBY/R anastomosis DFFEL S DEPMIIC DV TIE K K EBfEZE L
THINRETH.
FKEDED T, ADRULEED, HEHERBEEERE (meninx primitiva) H'SiEIRE, <HE, BREAEDME
LU, ZORICRBMEREZNZNOBBANEDNSHNTNLY, COFIERETERFICRIZODGSELIC
anastomotic channel B’% 37, £5FZX23 &, <BETRECHEET S pial artery N IBEOMEZ L U
TWTH, anastomotic channel KM% > HDEZEZINIEZSARBRRBRIE TR, HIFT LD shuntidE
DIREYIREE TDH secondary [CRAET D E VWS Z ETEARLK, cadaver B E THHERINDZEHHDD
5, aRHVL,
% ACA-olfactory branches and pericallosal branches
* ACA-anterior falcine artery
* PCA-the artery of Davidoff and Schechter
* SCA-the medial dural tentorial branch
% AICA-the subarcuate artery
* PICA-posterior meningeal artery

Fig.11 /T > k EPER0 iEREEhEsATE
HEBARIBESZD 30 BiF (RFLA)
B PCARERNM(A L VYY), B SCAEAL(FER), £ PCAMNM (EVD) &b, the artery of Davidoff
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(ERARBVER]
ghRdM”meningeal artery”DEEICEB L, MERSEICIGAT . fl& UT, BESHNERITEDIES

T, BRHZERRT D.
—B&, diffuse 7 shunt ZFE L TWB K S(CB X3 TS-SS dAVF TH 3N, EXNLGESELTE, ER
THE SN S sinus wall @ arterial network H¥ shunt DFERLICBID o 7e 2 & THRRL, B> TRZATWDS
HDZRBTVBIERELHD. TSV HETIE, ZD arterial network A common collector & L TUX
RUTHSREREIC T BPIRVU FEAFRIC fistula ZFER L TWBD 2 EDHD. ZDHE, BwLEZD
common collector ZRBHIICEET DT E TREZFDIENTED.

Fig.12 753 SLMAAE isolated sinus TS-SS dAVF

ESNEBIARER
(RIE&)

£ AR

L ARl 3D
Common arterial
collector (%K E)

T

GE WEDIGAL
TOURAI UNIVE

XA TS &Y approach L. common arterial collector
DRBHIE TVE THEEEELT -,

K EN®D common collector [TH=aL— 3 %A,

( ! microwire DIEA X TE-NTA0hT—TILILER
N I AEN try LTLDERAELTLEL., $EREMIC
A shunt [(ESEREEE BT,

S
FRAME = 307 55
MASK= 1

Arterial common collector % coil 32D #HD target embolization TIR;E &R/ EH.
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Dural arteriovenous fistula D/ T—<

A: normal dAVF

B:#E# D shunt H'$H 5

C:common venous pouch & Y&
o M E VUL

D:single fistula

E: common arterial collector K5

(#558]

EEZ#E I % “meningeal artery”%, microanatomy Z P 0\(CZEFNZNMERE (T LS ERN SR
S¥U7z. “meningeal artery“(FEL\CHEIFEA overlap L7=D, MELED LTETLTWD. 5[, pial
artery EOPEHEBEoNZ DS, RVDICETMERDBETH D, ERICMENERPRETIA
D OBERICHRIBTERWSZETH, ZTOBORHFRET 'BRICKWET) THRZEHHDH, BE
NICYPEZFESDEZ > TEKRELNDHSD. T, BEDBREE, TETHRNLCHDOAMIEE
ZIDCIXRBERIRTHD.
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