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Image of the Issue

Persistent primitive dorsal ophthalmic artery
associated with paraclinoid internal carotid artery
aneurysm
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Embryogenesis of the OA is highly complex, and atypical
origin of the OA has been considered rare**'>'”. The author
illustrates a case of a persistent primitive dorsal ophthalmic
artery (DOA) associated with a paraclinoid internal carotid

artery (ICA) aneurysm and discusses the embryology of the
OA.

Case lllustration

Case: A 55-year-old woman presented with a coincidental
unruptured asymptomatic aneurysm originating from the left

supero-lateral wall of the supraclinoid segment of the ICA
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(Fig. 1). This aneurysm was located on the anterior clinoid
process. Left internal carotid angiography showed that the
ophthalmic artery (OA) arose from the intracavernous
portion of the ICA and entered the orbital cavity via the
superior orbital fissure (SOF). This was also confirmed with
high resolution multi detector CT and could be recognized as

a persistent of the ILT (infero lateral trunk).

Discussion

According to Padget'?, a branch of the ICA, called the

primitive DOA, emerges in the sequential development of the

Fig. 1 Digital subtraction angiography (lateral view, left) and 3D rotation angiography (oblique view, right) showing that the

ophthalmic artery comes from the intracavernous portion of the ICA and runs through the SOF. Note the atypical origin

and course of the ophthalmic artery.
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Optic Canal

DOA(ILT in adult)

DOA(ILT in adult)

illustrated case

Fig. 2 Schematic representation of regression of the VOA and persistent DOA
A @ The proximal part of the VOA disappears rapidly at the 8-mm stage of the embryo, and the vessel then arises from the ICA,

as in the adult configuration.

B : This is the normal development and configuration of the DOA and the adult type of the OA.The DOA regresses (dotted

line) and becomes the infero lateral trunk (ILT).

C ! Schematic representation of the illustrated case.

cerebral arterial vasculature of an embryo/fetus at 4-mm
crown-rump length. The orbit consists of three components:
first is the retina (peripheral nervous system), second is the
optic nerve (central nervous system), and third are the
muscles and glands (periorbital structures). The blood
supplies to these components reflect their different
natures">%%1

Vascularization of the optic cup is derived from two
branches of the primitive ICA, called the primitive ventral
ophthalmic arteries (VOA) and the DOA. The VOA arises
from the future anterior cerebral artery (ACA), and the

L0 T ater, these arteries

DOA arises from the carotid siphon
anastomose near the optic nerve. The VOA makes an
additional anastomosis with the supracavernous portion of the
[CA5101315)

At the 4-8 mm stage, these two arteries supply the orbit.
The VOA from the ACA through the optic canal gives off the
central retinal artery and the nasal ciliary artery, and the
other DOA from the ICA (carotid siphon) via the SOF gives
off the temporociliary artery (Fig. 2).

This final configuration gives rise to the primitive
ophthalmic artery (POA)''”. When the embryo reaches 18
mm, the stapedial artery, which arises from the primitive
hyoidal branch of the petrous ICA, gives rise to the maxillo-
facial and supraorbital branches®®®. When the embryo
reaches 20 mm, the supraorbital branch of the stapedial
artery forms an anastomosis with the primitive (future

permanent) OA.

40 JNET Vol.3 No.1 May 2009

At the 40-mm stage of the embryo, the anastomosis is
completed, and the adult configuration of the OA becomes
identifiable. Until this stage, the primitive OA starts to
assimilate the supraorbital branch of the stapedial artery.
This branch not only supplies the intraorbital extraocular
contents, but also plays a role in the formation of the middle
meningeal artery (MMA) 4512),

The origin of the OA from the ACA®**®, the ICA
bifurcation”, or double OAs originating from the same ICA'®
can be explained with relative ease by the stages before the
formation of the primitive OA (Fig. 2B). Similarly, the OA
arising from the MMA, which is the most frequently reported
variation”, the MMA arising from the OA'®, the OA arising
from the basilar artery'” and the persistent loop of the ICA,
MMA, and OA"™ can be explained by the role of the stapedial
artery and the primitive trigeminal artery>*®.

In normal development, the proximal part of the VOA
disappears rapidly, and the vessel then arises from the ICA,
as in the adult configuration. Finally, the DOA regresses and
become ILT at the SOF. Although the embryology of the OA
is complex, it provides an insight into understanding the

variations of the OA.
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