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Dangerous anag&bmoms of the anterior skull base
06060
Anatomical derwew
An’rerlorgl%ull base (ASB)
a
“Endocranial side
&
=
$\é Anterior border: posterior wall of the

frontal sinus;

Posterior border: lesser wing of the
sphenoid bone and anterior clinoid
processes;

Floor: ethmoid and frontal bones (2/3);
planum sphenoidale (1/3)

Seminar %




Dangerous anastomosis of the anterior skull base -

Anatomical overview
Anterior skull base (ASB)

m Exocranial side

posterior border = transverse line through the:
= pterygomaxillary fissure,
m pterygopalatine fossae,

= vomer attachment to the sphenoid




Nasopharynx

Eustachian tube arterial anastomotic system

ICA:

Mandibular artery

ECA:

Ascending Pharyngeal artery (superior pharyngeal
branches)
Internal Maxillary artery

m  Accessory meningeal artery (foramen ovale)

m  Pterigovaginal artery

® Vidian artery

Y
Dangerous anastomosis of the anterior skull base -



Dangerous anastomosis of the anterior skull base

Eustachian tube AccM art €= Asc Phar art (superior pharingeal
Exocrqniql br) €=» IMAX art (vidian and pterigovaginal art)
anastomotic area €= ICA (mandibular art)

Anastomosis Anastomosis Anastomosis
ICA Mandibular artery EEEIG/RRTITSWIITRCTINY ICA Mandibular art  Pterigovaginal artery
(JAF case) Asc Ph art (superior phar br)  Asc Ph art (sup phar br) A / AscPH A




Dangerous anastomosis of the anterior skull base -

Anatomical overview
Major anastomotic areas

(collateral circulation — hemodynamic balance)

phthalmic artery

® Nasal fossa (paranasal sinuses)

~
~ o dartery
~

Facial &

® Orbital e

m Anterior skull base




Dangerous anag&bmoms of the anterior skull base
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Anatomical ﬁverwew
M0||or gﬁqs’romohc areas
“ (collateral circulation)
\\‘\

&5
&

« ® Nasal fossa (paranasal sinuses)
m Orbital

m Anterior skull base
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Dangerous anastomosis of the anterior skull base -
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Nasal fossg@‘”

Oph’rholm{i&bbr’rery (Ethmoidal arts) — Internal maxillary artery (Sphenopalatine art) ,5@6
= ' &

Ethmoidal art (ICA) \eQ

Cc
. .Q
Sphenopalatine art (ECA) Ethmoidal a. — Med. nasal br. \\0(\\

<

Lat. nasal br.

Sgﬁ(e\nopalatine a.
00

_~ Internal maxill

Sphenopalatine art (ECA) Septal br._L

Greater palatine 2
descending palatine

(ECA) Incisive canal br\
Superior labial and nasal ~
branch 2> facial art (ECA) ~_/ \ &

Wiop, Voo

From: Demo MM in Current Therapy in Oral and Maxillofacial Surgery From: Byrne J in Tufor@k in Endovascular Neurosurgery and Interventional
(2012) %0 Neuroradiology (2017)
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Dangerous anastomosis of the anterior skull base ...
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Nasal fossgf

I Oph’rhalrgiabbr’rery (Ethmoidal arts) — Internal maxillary artery (Sphenopalatine art)
)

@
Septal anastaifiosis
p \\{gl‘n
Ant/Poz(,’r\\(E?ﬁmoidcl art (OA)
)
S | br Sphenopalatine art
O(qux)

Superior labial art (FA)

Greater palatine art (Imax) -
posterior anastomosis with post
ethmoidal artery
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Nasal fossgﬁ“”
Ophthdlmgebbrtery (Ethmoidal arts) — Internal maxillary artery (Sphenopalatine art)
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Dangerous anastomosis of the anterior skull base ...
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Anq’rommakﬁverwew

Maijor agfiastomotic areas
(%)

)

< ° °
& (collateral circulation)
?\\Q\q
&
« ®Nasal fossa (paranasal sinuses)
N
i
?ib ° °
o0 Orbital (Distal )

Anterior skull base
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Dangerous anastomosis of the anterior skull base -
&
N
O
Orbit: Ophthgimic artery Supraorbial _| _ Supratrochiar
v artery
b/ BT S R et ‘ eé.
GQ B. .\o‘\\'
" \ E @‘
RN e)
Supgﬁicml |/ Distal OA anastomosis > —nD;’SrZTLnery o0
s{‘@%rlmml / Dorsal Nasal / SupraOrbital / T KM
O}
Q@* SupraTrochlear / Palpebral arteries infracisial Ex;;cg%l nasal
(Q\ artery | br ‘h of the '
c? Shterior ethmoidal
\e _ }'artery
,$ Internal maxillary artery
O Lateral
Q nasal artery
@?“
(19'9 Facial artery Angular
artery Columellar
branch artery
Superficial temporal arter e S ‘
P P 4 artery \\guperior labial Septal branch
"?” artery
&
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Dangerous anastomosis of the anterior skull base -
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Orbit: Ophﬂ;&ﬂQmiC arfery Distal OA anastomosis
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Dangerous anastomosis of the anterior skull base -
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Orbit: Ophﬂ;&fﬁ%ic arfery Distal OA anastomosis
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Dangerous anastomosis of the anterior skull base -

Orbit: Ophthalmic artery Distal OA anastomosis
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Dangerous anastomosis of the anterior skull base -

Orbit: Ophthalmic artery Distal OA anastomosis
erles

oral artery (STA) =
(STA) !




Dangerous anastomosis of the anterior skull base -

Orbit: Ophthalmic artery Distal OA anastomosis

OA - Lacrimal artery (distal segment)

- Anterior deep temporal artery (IMaxA)
= Orbital branch - infra-orbital artery (IMaxA)

- Zygomatico-orbital artery (STA)
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Dangerous anastomosis of the anterior skull base -

Anatomical overview
Major anastomotic areas
(collateral circulation)

® Nasal fossa (paranasal sinuses)
® Orbit (Distal / Proximal)

m Anterior skull base
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Dangerous anastomosis of the anterior skull base -

]
Orbit: Ophthalmic artery (origin variants)

= OA originates from Middle Meningeal artery

® Variation of the stapedial system

From: Lasjaunias P, Berenstein A, terBrugge K Surgical Neuro-angiography 2001



Dangerous anastomosis of the anterior skull base .-

Orbit: Ophthalmic artery (origin variants)

OA originates from Middle Meningeal artery

Variation of the stapedial system

Other OA origins

ICA Cavernous segment (persistence of the primitive
maxillary artery PMA)

ICA supraclinoid segment (persistence of the primitive
dorsal ophthalmic artery pDOphA or primitive ventral
ophthalmic artery pVOphA)

ACA (persistence of the primitive olfactory artery
POIfA)

Padget DH (1948) Contrib Embryol

7 »
®

Adapted from Padget DH (1948)



Dangerous anastomosis of the anterior skull base -

Orbit: Ophthalmic artery

gummm—

Embryological development variants —a  variants of origin

potential anastomosis




Dangerous anastomosis of the anterior skull base -

Orbit: Ophthalmic artery: Stapedial artery (StA) system
OA - MMA anastomosis originate during the embryonic development of the stapedial artery

Stapedial artery branches:
Supraorbital division 2 intracranial MMA + extraocular OA

Maxilomandibular division = Imax A and extracranial MMA

Supraorbital branch Medial: ethm-nasal br lfactory artery

Stapedial Art L) Orbital

Q Lateral: lacrimal br

Maxillo-mandibular branch




Dangerous anastomosis of the anterior skull base .-

Orbit: Ophthalmic artery: Stapedial artery (StA) system

Stapedial artery (StA): intra-orbital division of the supra-orbital artery (~70% of cases)

“lacrimal variant”

MMA | ¢

StA

SOF

[ [

——

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

orbit

~~~~~~~~ Lateral:"Tacrimal br

Superficial recurrentf meningeal

(lacrimal /ophthalmic) artery

S
-~
-~
~
-~
-~
~
-~
~
~
-~
~
-~
L
~a



Dangerous anastomosis of the anterior skull base -

Ophthalmic artery

Superficial recurrent meningeal
(lacrimal/ophthalmic) artery

OA - Lacrimal artery (superficial recurrent meningeal
branch)

—> SOF

- anastomose

- MMA orbital branches and

—> ILT (superior /tentorial branch)

(Arterial ring)

oC \"
‘ ,{%).
a/

(PVOPphA)
AChoA

(PDOphA)

PComA

)
OphA

MTA

ILT 4
(PPMA)

: AFR
AT MA AMA

.
.
"

~ SROphA
DROphA

ASOF

From: Toma N Neurol Med Chir (Tokyo 2016)
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Dangerous anastomosis of the anterior skull base .-

Orbit: Ophthalmic artery: Stapedial artery (StA) system

Stapedial artery (StA): intra-cranial division of the supra-orbital artery (~30% of cases).---

Meningo-ophthalmic |¢

SOF .
A

-

-
-
-
-
-
-
-
-
-
-
-
-

StA 4/&

MMA

Meningo-lacrimal
Variant
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Dangerous anastomosis of the anterior skull base -

Dorsalnasal Medial palpebnl
/,',’ " Frontal Supra-orbital

Anterior Ethmoidal Artery

Cribriform Plate

) Zygomatic branches

ﬂ Central artery of retinae
/ Lacrimal branches
Optic Nerve

Posterior Ethmoidal Artery

Ophthalmic Artery







Dangerous anastomosis







Dangerous anastomosis of the anterior skull base -

Ophthalmic artery: Deep recurrent meningeal artery

Remnant of the PMA (primitive maxillary artery)
OA > SOF > anastomose—> ILT (AM anteromedial br)




Dangerous anastomosis of the anterior skull base

Ophthalmic artery: Deep recurrent meningeal artery

Remnant of the PMA (primitive maxillary artery)
OA > SOF 2> anastomose—> ILT (AM anteromedial br)
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Dangerous anastomosis of the anterior skull base

Ophthalmic artery: Deep recurrent meningeal artery

Remnant of the PMA (primitive maxillary artery)
OA > SOF 2> anastomose—> ILT (AM anteromedial br)

——— ; TR EPNY. nR OA
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Dangerous dnqst@?n05|s of the anterior skull base
ob\)dé
. o
Oph’rhqlmlcvg?’rery
@6, (Arterial ring) MPCA .s\@d
s . . o o
Deep recu?rent meningeal (ophthalmic) artery §Vopha) ocC \ ¢
2 AChoA *. X
&\Q’ 0/
\\ (PDOphA) o i,/ B o
&emnqnt of the PMA (primitive maxillary artery) PComA \>" o2
66\\ e o
) OphA

Q
,\$\ OA > SOF 2> anastomose—> ILT (anteromedial br)

O
¢ o el
© _I(PPMA) } -4

N Artery of the SOF (superior orbital fissure):

Q
V Small ascending Internal Maxillary artery branch
that anastomosis at the level of the SOF with

ILT (anteromedial branch) and secondarily is in connection with the
deep recurrent meningeal artery

From: Toma N%{eurol Med Chir (Tokyo 2016)
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Dangerous cl“"'%"6"‘0&7!8 of the anterior skull base ..

Anatomical ﬁverwew
m M0||or gﬁqs’romohc areas

@"’@

{b&.

®)
&"c}\

“ (collateral circulation)
?}\\q

® Nasal fossa (paranasal sinuses)
= Orbit (Distal / Proximal)

»m Anterior skull base
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Dangerous anastemosis of the anterior skull base
6\}

6\)
O
Ophthalmic qr’rg@: collaterals
?5\

7’

O
<
Poste rngefthmoidql artery

Pq’k%es through the posterior ethmoidal
\\%qnql at the junction of the planum
» sphenoidale and the cribriform plate

N
6(0\ Anastomosis: Posterior ethmoidal
© arteries — Middle meningeal artery

N Anterior Ethmoidal artery

Passes through the anterior ethmoidal
canal at the posterior aspect of the
frontal recess

® Anastomosis: anterior falcine artery 2>
Middle Meningeal artery

and Maxillofacial Surgery (2012)
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Dangerous anasteémosis of the anterior skull base
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Ophthalmic qr’r@: collaterals
?9

7’

>
<
Poste ri%ef’rhmoidol artery

u Pq’%%es through the posterior ethmoidal
\\‘Eqnql at the junction of the planum
» sphenoidale and the cribriform plate

& . . .
Q@\ ®  Anastomosis: Posterior ethmoidal
© arteries — Middle meningeal artery

N Anterior Ethmoidal artery

m Passes through the anterior ethmoidal
canal at the posterior aspect of the
frontal recess

® Anastomosis: anterior falcine artery =
Middle Meningeal artery

and Maxillofacial Surgery (2012)
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Dangerous anasteémosis of the anterior skull base
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Ophthalmic qr’rgﬂ?: collaterals
?5\

7’

>
<
Poste rngefthmoidal artery

u Pq’k%es through the posterior ethmoidal
\\‘<\:qnq| at the junction of the planum
& sphenoidale and the cribriform plate

O . . .
e((\\ ®  Anastomosis: Posterior ethmoidal
© arteries — Middle meningeal artery

N Anterior Ethmoidal artery

m Passes through the anterior ethmoidal
canal at the posterior aspect of the
frontal recess

® Anastomosis: anterior falcine artery =
Middle Meningeal artery

and Maxillofacial Surgery (2012)
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Dangerous dnds’refmosw of the anterior skull base
c&}\
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Anatomical oyérwew: dural arterial supply

/

Oph’rhdlrga‘é artery
Amterlor and posterior ethmoidal arteries
@Jperflcml recurrent meningeal artery

«% Lacrimal branches
S
%Q’@
\$\é Anterior cerebral artery

Olfactory branches (fronto-orbital art)
Branches to the falx (pericallosal art)

Middle meningeal artery

)

medial

lateral

' '-1—'—A at. cer. a. off. br ———Mid. men. a. ant. div
f ]

;’Az’.c pharyng. a. car. br.

A= 3 B '-' Ar eSS,

4 ‘?‘ or. lacer . B, )

K 98 >\ Mgd n‘v ~ ‘,“. v
.__JJ-.| f. lat. tr =
o \_—v—Dov

Mid. men. a. post. div.

Fgom Seker A Meningeal anatomy in Meningiomas a

comprehensive text (2010)
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Lateral epidural AVF
(osteo-cartilaginous-epidural)

Related with pial venous drainage
(CVRH)
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Dangerous anastemosis of the anterior skull base
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Ophthalmic q\{sﬁéry: Ethmoidal arteries
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Dangerous clnqs’refmosw of the anterior skull base
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Anterior Cerébrql Artery (ACA)

Dural plqjgz“corhcql anastomosis

u A,g‘ferlor ethmoidal artery (anterior

@\alcme artery)

v
= Frontopolar artery

m Caloso marginal art.
= Anteromedial art.
W m Posterior ethmoidal artery

m Fronto-orbital art.

® MMA / Lacrimal Artery (superficial recurrent S

N From: Robert T AJNR 2018
meningeal artery) — ACA - MCA branches v
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Dangerous dnds’refmosw of the anterior skull base b
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Anterior Cerqural Artery (ACA)

Dural plqjgé‘cor’rlcql anastomosis

AgﬁFerlor ethmoidal artery (anterior
@‘\alcme artery)

Q
?~
‘(@V = Frontopolar artery
\\
%ef(\ m Caloso marginal art.
N
& = Anteromedial art.
O . .

@\7?? Posterior ethmoidal artery

N2 m Fronto-orbital art.

MMA / Lacrimal Artery (superficial recurrent

meningeal artery) — ACA - MCA branches
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Dangerous anastemosis of the anterior skull base b
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Anterior CeVI;eQ!Qoral Artery (ACA)

Dural piqle/“corticql anastomosis
<

o, . .
A\gﬁerlor ethmoidal artery (anterior

?§<\§0IC|ne artery)

\(@V = Frontopolar artery
g‘b@ m Caloso marginal art. e
& : S
{D = Anteromedial art. -

< , , ’°
% Posterior ethmoidal artery 3 2
0 3
N

m Fronto-orbital art.

D | e
3
MMA / Lacrimal Artery (superficial recurrer‘ {\@0@ »
meningeal artery) — ACA - MCA branches % N
{».
%Q}Q\
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Dangerous dnds’refmosw of the anterior skull base b
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Anterior Ce?roe?gral Artery (ACA)

Dural piqle/“cortical anastomosis
®

AgﬁFerlor ethmoidal artery (anterior
&\Cﬁulcme artery)

\(@V = Frontopolar artery
%ef(\ m Caloso marginal art.
,$\é = Anteromedial art.
\{3?0 Posterior ethmoidal artery
'9© m Fronto-orbital art.

MMA / Lacrimal Artery (superficial recurrent
meningeal artery) — ACA - MCA branches
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Exocranial
L
3
2 A
@ S
N ,(‘\@I f N | IMAX art (sphenopalatine art) €= (x@
¢ 2
g@ﬂ Oossd asal septum OA (ethmoidal arts) .QQ
/o ‘Qf‘\\
.\\\ . o~ .
. . 4 OA (L | /D | Nasal / S bital
N . Superflcml / Distal (Lacrimal / Dorsal Nasal / U!or@@r ital /
Orb”- ) SupraTrochlear / palpebral arts) £ Internal
anastomosis maxillary art/ Facial art/ Supeg[dgiql temporal art
O>
Proximal OA 6-).MMA art (SUI?erf@§| ref:urren'r m-eningeol
art, Menlngo-ophthqlml%&r’r, Meningo-lacrimal art)
anastomosis

OA €= ILT (Deg@Arecurren’r meningeal art)
%)

Endocranial

Dural / dural-pial
anastomosis

x9
OA (ethmoidqitirts) €=» MMA (frontal branch)
€ ACA (fronto-orbital art)

®.
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