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Confgﬁ‘i‘s of Today's Talk

En}bryology of the ophthalmic artery
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artery and ECA brancheﬁ
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Embr;yééfogy of the ophthalmic artery
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Ventral ophthalmic a

Optic canal

Dorsal ophthalmic a ~

Superior orbital fissure

ICA



caudal migratiori primitive ophthalmic artery




DOA

Lasjaunias P: 1977

ACA (Al) origin ophthalmic a is a remnant of ventral ophthalmic a
while ILT origin ophthalmic a is a remnant of dorsal ophthalmic a.



Gregg L, 2016 (Johns Hopkins Group)

ACA origin Oph a — recurrent branch of primitive olfactory artery

ILT origin Oph a  — lateral branch of primitive maxillary artery



Lasjaunias P

Padget DH



Cranial br

Dorcas Hager Pad;gef (1906-1973)

VOA: venfrals\oph’rhalmlc artery

DOA: dorg&cf ophthalmic artery
Padget DH, 1948 s



Cranial br
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VOA: ventrakophthalmic artery
DOA: dorg&cf ophthalmic artery

Ko?hlyama M: letter. Interventional Neuroradiol 2009

Padget DH, 1948
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Inferolateral trunk (ILT) is not the dorsal ophthalmic artery.
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Ko?‘niyama M: letter. Interventional Neuroradiol 2009
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No animal embryological data on ventral/dorsal oép‘l‘ﬁhalmic arteries
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©

with these limited data SO



Embryology oF@&Iood Supply to the Eye
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At the beginning of development, all vertebrates

have primitive Oph a of ICA origin. >
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Primitive Oph a runs through the optic cagsl.
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Then, regression of some segments fokows.

S

&

This induces (coincides with) colidteral formation.
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Basic arterial su@p?y to the eye



Embryology oF &Iood Supply to the Eye
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— ventral oph’rgéﬂmlc artery

— dorsal Qph’rhalmlc artery
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Embryology oF &Iood Supply to the Eye
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— ventral oph’rgéﬂmlc artery

— dorsal Qph’rhalmlc artery
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Embryology of &Iood Supply to the Eye
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Embryology of Blood Supply fo the Eye

all have p. ophthalmic a.

optic canal




Embryology of Blood Supply to the Eye
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all have p. ophthalmic a.
optic canal

regression (some parts)
collateral formation N
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Regression Vv\\.
N . -
Pr. maxillary (pre-mandibular) a Collaterals a\g\g%oﬂl of stapedial artery origin.
Pr. ventral ophthalmic a Probablyé@f of the p. maxillary artery origin.
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The Cephalic Arterial System in
Insectivores, Primates, R@ﬁents and
Lagomorphs, with Spe@ial Reference

to the Systemaﬂcg@lasmﬁcahon
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Bugge J: 1974



Stapedial arterial system &
from aortic arch I and II ®

P ICA <

ECA

Bugge J: 1974



Stapedial arterial system &
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Stapedial arterial system &
from aortic arch I and II ®

supraorbital branch
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maxillo-mandibgiar branch
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Bugge J: 1974



ethmoid artery

frontal artery

lacrimal artery

supraorbital branch

,‘QO

O
non-budbar structures
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ventral ophthalmic a K optic canal

dorsal ophthalmic a

bulbar s’rru%‘\(&res

Bugge J: 1974
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Hatched arteries indicate possible anastomoses between ICA, ECA and stapedial artery.
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.. anastomotic artery F. rotundum
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anastomoti¢c branch

lacrimal artery
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anastomotic branch .
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ventral ophthalmic artery
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ILT - anastomotic artery - &
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supraorbital branch & o0
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Misunderstood “ventral ophthalmicsartery”
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ACA (A1) origin primitive ophthalmic agfery



ophthalmic artery of Al origin = primitive ophthalmic artery
-> runs through optic canal




Misunderstood “ventral ophfhalmi.%bar’rery”
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23/M 93 stereoscopic view
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Ophthalmic artery runs through the optic canal.




Ophthalmic artery runs through the optic canal.



Phylogenetic changes of the ophthalmic artery origin

MCA _ ACA (AL)
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many sub-primates
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Misunderstood “"dorsal ophthalmic artery”
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Rodent subfamily Rhizomyinae O
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16/M: double ophthalmic a + AVM

9 stereoscopic view



99 stereoscopic view



A central retinal artery
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Misunderstood “ventral and dorsal ophthalmic arteries”
- double (duplicgfed) ophthalmic arteries -

© primitive Oph a




What is the origin of the ILT?

O{\@
primitive max1llg?y artery
(lateral brcm%ﬁw of PMA)
\\o(\ ILT
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PMA: primitive maxillary artery oS
-> pre-mandibular artery



V1: deep ophthalmic nerve
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Orbital structures



Three segments of infraorbital ophthalmic artery

IIT portion: supero-medial course

I portion: infero-lateral course

in the case of cross-cver course (83%)

Hayreh SS: Eye 20:1130-1144, 2006



Cross-over and cross-under of the ophthalmic artery

cross-over cross-under

Hayreh SS: Eye 20:1130-1144, 2006



Hayreh SS: Eye 20:1130-1144, 2006



Crossing-over ophthalmic artery

Cross-over

proximal: CRA + MPCA
distai: LPCA

regression

Hayreh SS: Eye 20:1130-1144, 2006



Crossing-under ophthalmic artery

cross-under

proximal: LPCA
then: CRA
distal: MPCA

regression

Hayreh SS: Eye 20:1130-1144, 2006
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Stapedo-ophthalmic collaterals
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Superficial and deep recurrent meningeal (ophthalmic) arteries

through lateral SOF or Hyrtl canal
Gailloud P, et al: Neuroimag Clin N Am 19:169-179, 2009



Ophthalmic artery of the MMA origin (stapedial supply)
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& regressed primitive ophthalmic artery

through medial SOF
-> deep recurrent meningeal a
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through lateral SOF or lacrimal Forargoen
-> superficial recurrent menlngeqk‘\
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Lacrimal foramen (Hyrtl foramen) and ophthalmic artery of MMA origin

29/F: meningioma




Lacrimal foramen and ophthalmic artery of MMA origin

/

short and straight course

29/F: meningioma 9 stereoscopic view



carotid stenosis 99 stereoscopic view long and tortuous course
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Infraopti¢ course of ACA
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o5 Moffat DB 1961
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probably related fo either chiasma#it branches of primitive olfactory

and/or primitive maxillary (pre-mandibular)artery in origin



Ophthalmic artery of the basilar artery origin
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Ophthalmic artery of the basilar artery origin
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Ophthalmic artery of the p-com origin
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Ophthalmic artery of the p=comorign-

ICA segment (p-com a to IC top) 3 Naeini RM: AJR 2005
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superficial recurrent meningeal a. - MMA anterior br.




superficial recurrent meningeal a. - MMA anterior br.

rec. meningeal a.

MMA antérior br.




superficial recurrent meningeal a. - MMA anterior br.

rec. meningeal a.

MMA antérior br.




superficial recurrent meningeal a. - MMA anterior br.

rec. meningeal a.

MMA antérior br.

cone beam CT

axial




superficial recurrent meningeal a. - MMA anterior br.
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cone beam CT
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superficial recurrent meningeal a. - MMA anterior br.

rec. meningeal a.

MMA antérior br.

cone beam CT

axial




superficial recurrent meningeal a. - MMA anterior br.

rec. meningeal a.

MMA antérior br.

cone beam CT

axial




superficial recurrent meningeal a. - MMA anterior br.
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deep recurrent ophthalmic a. - artery of SOF
- ILT anteromedial br.
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deep recurrent ophthalmic a. - artery of SOF
- ILT anteromedial br.

ILT anteromedial
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eep recurrent ophthalmic a. - artery of SOF
- ILT anteromedial br.

ILT anteromedial

0y
O
&

3DRA slab MIP
Selellufe]




deep recurrent ophthalmic a. - artery of SOF

- ILT anteromedial br.

R
O
()
£
(e)
S
()
=
=
O

ILT

3DRA slab MIP

ittal

NGO



oomm

mic a. - artery of SOF
- ILT anteromedial br.

deep recurrent ophtha

" &
l‘,:',q,'_'g. ‘
,.,{)-‘;

ot

ILT anteromedial
br.

3DRA slab MIP
Selellufe]




[ S
<)
]
F.w =
O ¢ 8
so o
4 = £
oY ?
c 5
> S
L=
e
aI
__
o
O
=

acre

ittal

3DRA slab MIP
NGO

deep recurrent ophtha



@
\O
. . .@Q
ethmoid sinus &
2
Q
: ; RN : s
anterior ethmoidal 9\.\ posterior ethmoidal a.
004
O
oc}\
S
\O
X

supraorbital a. &
x9
. K Q
medial frogt‘é? q.
0&.
S

<
dog@?nosol a.
$\

@v
<3'\chcrimal gland

4

lacrimal a.

infraorbital a.

sphenopalatine a.

SOF (lateral)

. | )
middle meningeal a.

anterior br. N
( ) &

. Q
- recurrent menlngegﬁ‘o.
0.

®\\
O

J

,‘\»U

@Q

,ﬁ‘erolcﬂerol trunk

é«bb (anteromedial br.)
(2)

N — artery of the

superior orbital fissure

- deepoeé%urren’r ophthalmic a.
N

.

SOF (medial), CS




@
\O
. . .@Q
ethmoid sinus N
RS
Q
: ; RN : s
anterior ethmoidal 8“'\ posterior ethmoidal a.
004
O
o‘}\
S
©
X

&
supraorbital a. &
‘0\6
medial froptl a.
&
((‘\\(\
dog@?nosol a.
$\
?@O
©
¥
W
lacrimal a. /
infraorbital a.
(orbital br.) /

anterior deep temporal o.)

lacrimal gland

sphenopalatine a.

SOF (lateral)

. Q
- recurrent menlngegﬁ‘o.
ol

. | N\
middle meningeal a. o

anterior br. N
( ) &

J

®\\
O

,‘\»U

@Q

,ﬁ‘erola’rerol trunk
é«bb (anteromedial br.)
6®

— artery of the
superior orbital fissure

- deepoeé%urren’r ophthalmic a.
N

.

SOF (medial), CS




ethmoid sinus (\\%
Q@

anterior e’rhmoidolggé‘o posterior ethmoidal a.

A4

N
&
&0
D
?~
5 SOF (lateral) @@
o r N
supraorbital a. & » middle meningeal a. Qﬁéo
N (anterior br.) @"’
medial frongd! a. . il
v recurrent meningegaéaq.
.(\Q}’ ( \\o.o )
& K
dog@?nosol Q. N ,
N - deepoaécurren’r ophthalmic a.
’ \
?@O @
o0 Mterolateral frunk
(19; Q&b (anteromedial br.)
lacrimal a. &
: . ¥ - artery of the
infraorbital a. superior orbital fissure
(orbital br.) / )
anterior deep temporal o.) SOF (medial), CS

lacrimal gland

/
sphenopalatine a. )




lacrimal a. - ant. deep temporal a.




lacrimal a. - ant. deep temporal a.




lacrimal a. - ant. deep temporal a.




lacrimal a. - ant. deep temporal a.

lacrimal a.




lacrimal a. - ant. deep temporal a.

lacrimal a.

.»(&.\ .J"

N AN
0& ! zZygomatico-tempotal
N —y ¢ E-R "
i ~foramen =

- B : \
-~ * £
y ' o X
: \".“"‘ )
| . o O“' \
A 25 o~ J
! vy LS




lacrimal a. - ant. deep temporal a.

! " Sy
y mqtmgmporal

@ zygomahco ’re ¢ oral
’ foramen K-

3DRA slab MIP
axial




ant. & post. ethmoidal a. - sphenopalatine a.

J ;
LY

|
© ' sphenopalatinefa. :' W, §
¢ A :
TR W

vk y
)

b f
% g

1 |

S

'.7.

“2 . ” e Lbs ¢ .
sarinvan ¢ 4.,
. >

N TS
* RN ST

T

VL RSN 7 4 o
N S ‘\‘_ PR AN o 4 1 RSPV Y
LN SO0 3 LSS ER SO S SN P G B R 2 MG IRIRRG N SR S

3DRA slab MIP
corondl




ant. & post. ethmoidal a. - sphenopalatine a.

q©

Lak e
>

0 v ool L A
P % 'w = _“.;x:}._*ru B -.“.-.;‘_' ')
¢ K > Vr b St WO Ron Iy
RS ot | S
P o : . A P Y
’ £ } -5 o

B3 T g QN A R A Ny A AT - " f "
N (AN i SO B LS ER SO B RN L SR B TP T T S R TR R S

3DRA slab MIP
corondl




ant. & post. ethmoidal a. - sphenopalatine a.

q©

Lak e
>

0 v ool L A
P % 'w = _“.;x:}._*ru B -.“.-.;‘_' ')
¢ K > Vr b St WO Ron Iy
RS ot | S
P o : . A P Y
’ £ } -5 o

B3 T g QN A R A Ny A AT - " f "
N (AN i SO B LS ER SO B RN L SR B TP T T S R TR R S

3DRA slab MIP
corondl




ant. & post. ethmoidal a. - sphenopalatine a.

- } . » 2 ..i_ F4 y :. . ; ; ) g e T ° ‘. WGt ." {,‘f‘: 30 g
" AN INY ¢ DB o e R
o ALY 8 W , ndlli | | }y . ' sphenopadlatine a. -

\} .
W ite b’ VS
(LY |
iy

\ T4
AL~ Py ) o8
B SR ;
.\'_- . ) M - ‘ - A
95 TR N AN N .
Aty »
Ly ",, .0 ) : e L &
e . » . 3 - b : - %
: =25 -,t\'; » v 4 e TN td - RS BN '
W ' ¥ ‘ ' » ~ s . - \ L Axra¥ 5 -
4 RN L R Mt & AT . S A o oy b A
ARG | ~-~.,W;--r‘,-,' y L NS MR BB . 5 kg 1T

: " Lot e S \ ° ; N > N po 4 y ~ 5 4 e 7
3 | RS A: 0 QA S S NG L AN - LW s { o %A AT . Gt -4 %
WO N SN 5 3O x)’.a"“ ‘4‘:?!.-"\3 IS DR G B AR P ST RSt e\ AR R RS

3DRA slab MIP
corondl




ant. & post. ethmoidal a. - sphenopalatine a.

©'s

&
N
S

'Y » N
aa‘}‘ e S

3DRA slab MIP
corondl




©'s

&
N
S

ant. & post. ethmoidal

a. - sphenopalatine a.

Sy
—ﬂ«'*—
e

'3 i 4. >
3 - - ¥
Sy P oA
f_ ..'.c -._‘;.4 s 5.
YWk oo ¥

A R e
P A L 7
.\‘ - -
7-9 oy J ; o
CRES IR W ’
| < 'S | e . e
§ ¢ ¥1
e AENE s Fhals
B W Ye St
- AT “\ .
[N AR . ° »
! e ’
4 1 "
t - 4
B .

- viz (& X v SN g : [\ al 5 : y
§ > il N Yo 8 ’ ’ |
! - =S TRt . IR Ay THY R
L . 'y . ol : v 8 ~ :
3 . A il \ .\,' - (4 R 1S - ' ' :
Ny SN ! ¥4 £ 5 ) R LT, | 5 J ! 8% 4 $ )
| 5 .’ & g o g Pu Tt S o L1 5 W B Y i -
> AN . Ly . J a3 AR
[Foan o 4 “. 5 A " pepl 3 < " : ' o st N 5
! Ao T . _ . e n . : ' g .
Pl B S e \.-‘,.-.‘V’.n., - v : A {0¢ y
: < ] =y ea AR MRS : B3 i 4 X ' .
. iy . 0y r : . . '
T ety 8 P . Py . - J : . )
B T e e ! A * v 4 MO Y e ' 3
et ] aeel Sy e - W s = DRt e : \ . d . o e
S Tl VAU S bl A M e 5 N SR DN SN ' i 2 L R

3DRA slab MIP
corondl




ant. & post. ethmoidal a. - sphenopalatine a.

'

©'s

&
N
S

Y
3DRA slab MIP
corondl




ethmoid sinus
06

&
supraorbital a. &
‘0\6
medial fropt a.
&
&\\(\
dog@?nosol a.
$\
?@O
©
¥
W
lacrimal a. /
infraorbital a.
(orbital br.) /

anterior deep temporal o.)

lacrimal gland

/
sphenopalatine a.

SOF (lateral)

: Q
- recurrent menlngegﬁ‘o.
ol

. | N\
middle meningeal a. o

anterior br. N
( ) &

J

®\\
O

,‘\»U

@Q

,ﬁ‘erolcﬂerol trunk
é«bb (anteromedial br.)
%Q

— artery of the
superior orbital fissure

- deepoaé%urren’r ophthalmic a.
N

.

SOF (medial), CS




©
N

ethmoid sinus

peripalpebral

v

canfraorbital a.
X

superficial temporal a.

3
&

LN
O
>

O
4 ) QQ\

A4

\\\
(frontal br.) e
R O N

supraorbital a. &
medial front®f a.
N

do\rgﬁ?nosol a, — |

s

lacrimal a. /
infraorbital a.
(orbital br.) /

anterior deep temporal a.

_J

lacrimal gland

y
sphenopalatine a. )

SOF (lateral) d

C

. | N\ S
middle meningeal a. Q<<§\

anterior br. N
( ) &

: Q
recurrent meningegaéaq.
S

®\\
O

,‘\»U

@Q

,ﬁ‘erolo’rerol trunk

é«bb (anteromedial br.)
(2)

— artery of the
superior orbital fissure

(deepoeé%urren’r ophthalmic a.
N

.

SOF (medial), CS




supraorbital a. - STA frontal br.
medial frontai a. - STA frontal br.

c,;QO
STA g@}ﬂal br.

Ji




supraorbital a. - STA frontal br.
medial frontai a. - STA frontal br.

c,;QO
STA g@}ﬂal br.

4 .

4:;‘\__’.-) . - 3
»l *. Y, \ : N S

&
\\ A

supragrbitala.




dp

supraorbital a. - STA frontal br.

medial frontai a. - STA frontal br.
dorsal nasal a. - angular a., infraorbital a.

c,;QO
STA g@}ﬂal br.

J S
A L 1_' 3 . ‘ | A - = Jf o " .‘ &O
suprdorpital a.)/’ ) g A e & —medial frontqé.
i -. J Z 4 5 £ ! . ! 5‘( Gy o . ' *
LAl /L0 LRSI AN T ) i)
21 [infraorbital o, J oA |/ \GRI5a sl a.
- 2 : v‘:“.u o . ot o -' .\ . Mo '&@
Y 4 J ! NG = K AT A \'6

f %
O

| &
angular a. MY U,
~_infraorbital a. /
o "._‘ ’—:' \l‘,;‘a 4 4



supraorbital a. - STA frontal br.

medial frontai a. - STA frontal br.
dorsal nasal a. - angular a., infraorbital a.

,QO
STA g@?ﬂal br.

i, .

medl\é@ontqla \ wasdiigl
“sbprdorbital /! e ) &) N sy medialf on’rQb%

741 /% J 4 |.‘ b,
@j%rsal nasal a. /L/’% ) , S m eSOl Ny & L ) : &

4

\ ’ , s X o > 4
o v > L» \ e / N | 1 - \ ‘.
- v ) o’ J
- (0 : § : e sy | < Ly 1 (¢
te N 4 e £ x < / \ \ e e IS s o | - "
3 P « : - . = - \
LR < : 2 ' o S, » A ¥ ' \
| ; - » - 3 4  / %% .
' - 9 L — s Vet QR "

angular a.




deep recurrent ophthalmic a.

artery of the
superior orbital fissure

6.
¥
(\\
QO
A
N
smferolateral frunk

¥ (superior br.)

inferolateral trunk
(anteromedial br.) &

; 2
inferolateral trun N

(on’rerolofera@ﬁ)

artery of th@"

forome@rg&%fundum
&

inferolateral frunk
(posteromedial br.)

accessory meningeal a.
(posterior br.)

tentorial a.

middle meningeal a.
(tentorial br.)

medial clival a.

lateral clival a. S

)
O
- N
ascending pharyngeal ¢
(hypoglossal br. (GS%%%“’]Q br.))

&
oscendi®qphoryngeol a.
(ilugul@or. (medial br.))

)

O
\\‘\?’ecurren’r artery of

accessory meningeal a.
(anterior br.)

inferolateral trunk
(posterolateral br.)

middle meningeal a.
(cavernous br.)

P
vidian a.

©

N

4

W

.(\Z
\

%e,@ ascending pharyngeal a.
(carotid br.)

ascending pharyngeal a.
(superior pharyngeal br.)



6.
N
&
O
o]
smferolateral frunk  tentorial a.

¥ (superior br.)
Q(\
S
deep recurrent ophthalmic a. C}\Oo
60 . .
M medial clival a.
&
& ey
Ag lateral clival . 5
inferolateral trunk * = = @
(anteromedial br.) & N
% QO
\9& G \foQ
inferolateral frun RS
(on’reroloiero@ﬁ) o N
& N
& 2
egg 3;\\00
N &
& W&
o® A
(19\ inferolateral frunk ée;e>
(posteromedial br.) B
@
s(s\{'o
\\‘\?’ecurren’r artery of
. the foramen lacerum
(A
(i\\(\
inferolateral trunk e%e’
(posterolateral br.) N
Q
©?“



6.
N
&
O
o]
smferolateral frunk  tentorial a.

¥ (superior br.)
Q(\
S
deep recurrent ophthalmic a. C}\OQ
= medial clival a.
&
S ey
As lateral clival a. 5
inferolateral trunk o = = @
(anteromedial br.) & P
% QO
\9& S \foQ
inferolateral trun {b{\
(on’rerolotero@ﬁ) o N
& N
& 2
ege 3;\\00
N &
?@O' A@Q
®© '?9
(19\ inferolateral frunk ée;e>
(posteromedial br.) 2
@
s(s\{'o
\\‘\?’ecurren’r artery of
. the foramen lacerum
(A
(i\\(\
inferolateral trunk e%e’
(posterolateral br.) N
Q
©?“



7

\.

~\

deep recurrent ophthalmic a. |

artery of the

superior orbital fissure —  T——

6.
N
(\\
QO
A
AS
smferolateral frunk
¥ (superior br.)
)

&\00
00
6

& \

inferolateral trunk
(anteromedial br.)

%6

O
2

N

J

N
P

6\
inferolateral trun N

(on’reroloiero@ﬁ)
&.

&
%0

inferolateral frunk
(posteromedial br.)

&

inferolateral trunk
(posterolateral br.)

tentorial a.

medial clival a.

lateral clival a. S

\ O
\\‘\?’ecurren’r artery of
the foramen lacerum



B

‘ @6*
(\\

©

Q

&

q}(‘f?\ferolo’rerol trunk

¥ (superior br.)
Q(\

&\00
00
é

~\

4 ™
deep recurrent ophthalmic a. |
artery of the
superior orbital fissure —  T—— A

Ag
inferolateral trunk *
(anteromedial br.) &

\ 22—

{ 61
inferolateral trun \,
(on’rerolofero@ﬁ)
artery of ’rl@ ' _
foramengdtundum

\ [e2) J

&
?@O
©
&)
S inferolateral trunk

(posteromedial br.)

inferolateral trunk
(posterolateral br.)

tentorial a.

x9

medial clival a.

lateral clival a. S

\ O
\\‘\?’ecurren’r artery of
the foramen lacerum



7

artery of the

~\

deep recurrent ophthalmic a. |

superior orbital fissure —  T——

‘ @6*
(\\

©

Q

&

q}(‘f?\ferolo’rerol trunk

¥ (superior br.)

inferolateral trunk
L (anteromedial br.)

N

%6

O
2

J

r 4
e N

] 2)
inferolateral trun N

(on’rerolofero@ﬁ) N

artery of th@" |

foromer;gi%’rundum
\ [e2)

J

N

S
(19 inferolateral frunk
(posteromedial br.)

(posterior br.)
L

accessory meningeal a.

J

inferolateral trunk
(posterolateral br.)

tentorial a.

x9

medial clival a.

lateral clival a. S

\ O
\\‘\?’ecurren’r artery of
the foramen lacerum



7

artery of the

~\

deep recurrent ophthalmic a. |

superior orbital fissure —  T——

‘ @6*
(\\

©

Q

&

q}(‘f?\ferolo’rerol trunk

¥ (superior br.)

inferolateral trunk
L (anteromedial br.)

N

%6

b'
<

J

r 4
e N

] 2)
inferolateral trun N

(on’rerolofero@ﬁ) N

artery of th@" |

foromer;gi%’rundum
\ [e2)

.

N

S
inferolateral frunk
(posteromedial br.)

(posterior br.)
L

J

accessory meningeal a.

J

4 ’ N\
inferolateral trunk
(posterolateral br.)

middle meningeal a.
(cavernous br.)

tentorial a.

medial clival a.

= lateral clival a. S
@
o
"\
QO
A
N\
,b(\
Q
%
(\Qﬁ
,‘QO
00
'S
O
N
X
<
&
@e’b’
@é”

x9

\ O
\\‘\?’ecurren’r artery of
the foramen lacerum



ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

ERECAG

. g
a. of foramen rotu%r@m .

~Q\\$ '
o

" ’

AMA posterior pr)\ 4 : '




ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

ERECAG

W |
- X -

Q

LY ©
ILT afterotateralibor. e
| Ja N\

HSP posteromedial br.

foramen rotundum A‘
e )

LN
o3 §7L wan,
o N &,

. 8
a. of foramen rotu%r@m

L
G N

" ’

AMA posterior pr)\ 4 : '




ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

1

C Vs )

ILT af€rataterafior. o
S ; P
b tf tISP posteromedial br.
’ v s‘
D
! a

Cod
| Q-
.~

¥
foramen rotundum ﬁ ‘ e
o5y woforamen ovale
o ’. - - ‘¢ \I\ 2 -
v, ¥
5 & Q"o

}

.

) “‘&03_ )
a. of foramen roiu%qgfbm

{

e - 3 £
A =L 5w b - . f -
\ T1€ M :
=y 2N ih 1 - o0
) g Nyl o~
2 SN / 4 TP A { 5 :
.- . ~ rY P : .
.\ s 4 AR 1 .
g "y 4 . - ~g N -
. . ) - NS o~
~ - ol R L) Yy .
f - . g , s A
4 ; “ul Pty 9 8
: . \
N " Vel o Al gL,
Lo ) ' .,"
\
oA .‘
|
i -

cone beam CT O
Selellife]

AL W
B il ",2'\ {
AMA posterior Pr. A ;

)
PSR ‘ \




ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

‘i.

- """"“\3
. S

ILT o ' rofaterafior.
" ;

e |

-"lh

.
’

- N ncram—
!

Cod

)
| - .
.~ \

)
foramen rotundum ﬁ - ?S\
oS3 N wgféramen ovale
- ’. T ) ‘¢ \,‘ A -~
4 7’
< &’

}

1 e

) “‘&03_ )
a. of foramen roiu%qgfbm

. ﬂ@\‘.—i...‘, ¢ i ( g 5
L _ 4 5 "
cone beam CT © AMA posterior P'rzy\ ";
Neleliife] /o AN

fo T R
VAR g' \



ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

¥ . @
'y 4. Q
‘4 TN .ltmt;" .\Q

ILT af€rataterafior. 2
7 :

B ?/ tf g posteromedial br.

.
’

a. of focamen
rotundum _

- N ncram—
!

Cod

)
| - .
.~ \

)
foramen rotundum ﬁ - ?S\
oS3 N wgféramen ovale
- ’. T ) ‘¢ \,‘ A -~
4 7’
< &’

}

1 e

0237, a. of foramen roiu%r@m
—..’\\ . \e’ ’ £z " J 4 {
L 7 A
2 - 7’ 5 "
cone beam CT © AMA posterior P'rzy\ ";
Neleliife] /o AN

fo T R
VAR g' \



ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

ILT anterolateral bi.

ILT posteromedial br.

Q
— == Re
T “

a. of foramen

?rotun..um

; O
a. of foramen roiuq‘gﬁ;m

._ ~§‘

cone beam CT

. g 19
L (" '
AMA posterior P'rzy\ 4 ;

Selellife]

/



ILT anterolateral br. - artery of foramen rotundum
ILT posteromedial br. - AMA posterior br.

ILT anterolateral bx.

1
A ] { hv\lx @o
3 & : _)
ILT af€rataterafior. e

Qo
B ?/ tf g posteromedial br.

ILT posteromedial br.

<
D
'I >

Cod
i Q-
.~

¥
foramen rotundum ﬁ ‘ e
o537 N ¥gféramen ovale
o ’. - - ‘¢ \I\ 2 -
v, ¥
5 & Q"o

}

1 e

) “‘&03_ )
a. of foramen roiu%qgfbm

{

o‘ T id - . 5 e TS . . ﬂ@" J 'I - _"V \ ,‘ ‘.
P T Ly /L , A -O' ('2,\ ('}
cone beam CT AMA posterior Pr. ";
sagittal £ PR

fo T R
VAR g' \



ILT posterolateral br. - MMA cavernous br.

o T s i =

3DRA slab MIP

£
=]
n
(o)
S

.

1

Sforamen sp

*)

O

r.

ILT posterolateraf:

b



ILT posterolateral br. - MMA cavernous br.

o T s i =

3DRA slab MIP

£
=]
n
(o)
S

.

1

Sforamen sp

*)

O

r.

ILT posterolateraf:

b



ILT posterolateral br. - MMA cavernous br.

\

cavernous br o - .
R Y -‘ MMA peirosal
Y br- |

br.

3DRA slab MIP
corondl




ILT posterolateral br. - MMA cavernous br.

cqvernous br : '
RISy g ;: : MMA peirosql
e br v iE

ILT pos’rerolaieral
br. ; TL’\_J,,

3DRA slab Iv\IP
corondl




Q)
N
S

CQenclusmns

(\\9
\
&

° < ° ° °
1. Eye is composed of the tissues for vision, eye movement

and gland. &
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2. Prlml’rlwé ophthalmic artery is composed of ventral aﬁﬁ
dorsal @ph’rhalmlc arteries solely for vision. o

V Q
o"’ 2

%@%uperior branch of stapedial artery works qu eye
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_gmovement and lacrimal gland. &
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4. Anatomical variations are results of CQfﬁplex
embryological processes. S
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5. Embryological knowledge helps@ro understand the
anatomical variations and contpl’%ufes to safer intervention.
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