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Abstract
Purpose The purpose of the study is to describe a case of ophthalmic artery (OA) arising from the presumed meningohy-
pophyseal trunk (MHT) of the cavernous internal carotid artery (ICA).
Case report A 63-year-old woman suspected of having cerebral infarctions underwent cranial magnetic resonance (MR) 
imaging and MR angiography. MR angiography showed a right OA that was found to arise from the superolateral aspect of 
the proximal cavernous ICA. This OA entered the orbit via the superior orbital fissure (SOF).
Discussion Rarely, an OA arises from the inferior aspect of the middle cavernous ICA at the level of the inferolateral trunk 
(ILT) and enters the orbit via the SOF. This OA variation was traditionally regarded as a persistent primitive dorsal OA but is 
now believed to be due to the persistence of the lateral branch of the primitive maxillary artery. The present case had an OA 
arising from the superolateral aspect of the more proximal cavernous ICA than the origin of the ILT, which was suggested 
to be the origin of the MHT. Persistence of the proximal segment of the trigeminal artery may play an important role in the 
formation of this extremely rare variation.
Conclusion To identify this extremely rare OA variation, careful observation of source images and the creation of volume-
rendering MR angiography images are important.
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Introduction

The ophthalmic artery (OA) is usually the first branch of 
the intradural internal carotid artery (ICA). The OA rarely 
arises from the cavernous ICA, with a reported magnetic 
resonance (MR) angiographic prevalence of 0.42% per OA 
[10]. The origin of this anomalous OA is usually located at 
the inferior aspect of the middle segment, suggestive of the 
inferolateral trunk (ILT).

We herein report a case of OA arising from the supe-
rolateral aspect of the proximal cavernous segment of the 

ICA, suggestive of the meningohypophyseal trunk (MHT). 
A similar case reported many years ago was diagnosed by 
catheter angiography [11].

Case report

A 63-year-old woman suspected of having cerebral infarc-
tions underwent cranial MR imaging and MR angiography 
using a 3.0 Tesla scanner (Skyra; Siemens Healthineers, 
Erlangen, Germany). MR angiography findings were 
obtained using a standard three-dimensional time-of-flight 
technique. The imaging parameters were as follows: repeti-
tion time, 21.0 s; echo time, 3.7 s; flip angle, 18°; and slice 
thickness, 0.6 mm.

Cranial MR imaging revealed no abnormality except for 
non-specific small white-matter lesions (not shown). MR 
angiography showed a right OA arising from the superolat-
eral aspect of the proximal cavernous segment of the ICA 
(Fig. 1). This finding was obvious on the volume-rendering 
(VR) images (Fig. 2). The source images of MR angiography 
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revealed that the anomalous right OA passed through the 
superior orbital fissure (SOF), not the optic canal (OC) 
(Fig. 3).

No further examinations (e.g. computed tomography [CT] 
angiography or catheter angiography) were performed. The 
patient was treated conservatively and showed a good clini-
cal course.

Discussion

The OA usually arises from the anteromedial or supero-
medial aspect of the intradural ICA just distal to the dural 
ring. Rarely, it can arise from the superolateral aspect of 
the intradural ICA [3]. Based on microsurgical anatomic 
dissection findings, the prevalence of the cavernous ori-
gin of the OA was reported to range from 3.3% to 8% [1]. 
Because most of these cavernous origin OAs arise just 
proximal to the dural ring and enter the orbit via the optic 
canal [2], they may not be easily diagnosed by medical 
imaging as having a cavernous ICA origin [7]. In addition, 
due to the low spatial resolution of MR angiography, the 
reported prevalence of OA with cavernous ICA origin is 
only 0.42% per OA [10]. The cavernous ICA origin of an 
OA that enters the orbit via the SOF instead of the OC usu-
ally arises from the inferior aspect of the middle segment, 
suggestive of ILT. However, our patient had an OA arising 
from the superolateral aspect of the proximal segment, 
which was suggestive of MHT (Fig. 4). A similar case 
was reported previously based on catheter angiography 
findings [11].

There are two different concepts concerning embryo-
logical development of the OA arising from the cavernous 
ICA: Padget’s and Lasjaunias’ concepts [2]. Arteries aris-
ing from the ILT and entering the orbit via the SOF were 
traditionally regarded as indicative of the persistence of 
the primitive dorsal OA. However, this variation is now 

Fig. 1  Infero-superior projection of maximum-intensity-projection 
image of cranial magnetic resonance (MR) angiography shows an 
artery arising from the proximal cavernous segment of the internal 
carotid artery (ICA) (long arrow) and running toward the orbit (short 
arrow), suggestive of an ophthalmic artery (OA). There is no other 
artery supplying the right orbit

Fig. 2  Infero-superior (a) and right lateral (b) projections of volume-
rendering images of cranial MR angiography show an artery arising 
from the superolateral aspect of the proximal cavernous segment of 

the ICA (long arrows) and running toward the orbit (short arrows), 
suggestive of an OA. The normally originating left OA can be identi-
fied (dotted arrow), but the right OA is absent at the normal position
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believed to involve the persistence of the lateral branch of 
the primitive maxillary artery (PMA) [1]. The anomalous 
OA in our patient arose from the presumed MHT. At the 
origin of the persistent trigeminal artery (PTA), both the 
MHT and the artery of the inferior cavernous sinus arise 
[4]. Therefore, the MHT can be regarded as a remnant 
of the origin of the trigeminal artery, and the origin and 
extreme proximal segment of the anomalous OA in our 

patient might have been formed by the PTA, while the 
remaining distal segment might have been formed by the 
lateral branch of the PMA.

There are many types of OA origin variations in extra 
regions of the ICA. The most frequent type is middle menin-
geal artery (MMA) origin, which has a reported MR angio-
graphic prevalence of 1.45% per OA [10]. Extremely rarely, 
OAs arise from the basilar artery [6], anterior cerebral artery 
[8] and middle cerebral artery (MCA) [2]. There are two 
types of double OAs: (1) both OAs arise from the ICA [9] 
and (2) one OA arises from the ICA and another from the 
MMA [10]. While the reason is unclear, there is a tendency 
toward right-side predominance in OA origin variations 
[10]. Indeed, our patient also had right-side OA variation.

Parlato et al. [5] reported a case of OA arising from the 
choroidal segment of the ICA; however, we believe that this 
patient had a duplicated MCA, and superimposition of this 
MCA and a normally originating OA was misdiagnosed as 
anomalous origin of the OA in the lateral projection of two-
dimensional catheter angiography. To ensure the correct 
diagnosis of rare arterial variations, three-dimensional (3D) 
data acquisition, such as MR angiography, CT angiography, 
and 3D-rotational subtraction catheter angiography, are 
important and necessary. Using MR angiography, to identify 
a small artery running beside a large artery, VR images are 
superior to the maximum-intensity-projection images due to 
superimposition of two arteries (Fig. 1). Source images of 
MR angiography are crucial for identifying the entrance of 
the OA into the orbit (Fig. 2).

Fig. 3   Source images of MR 
angiography (a–d) show that 
the origin of the right OA is 
the superolateral aspect of the 
proximal cavernous ICA (long 
arrows), at the level of the 
presumed meningohypophyseal 
trunk. This artery enters the 
orbit via the superior orbital 
fissure (short arrow)

Fig. 4  A schematic illustration of the right carotid system in the right 
lateral projection. 1: normal OA arising from the supraclinoid ICA. 
2: usually arising OA from the cavernous ICA. 3: OA of our patient 
arising from the proximal cavernous ICA. ICA internal carotid artery, 
OC optic canal, SOF superior orbital fissure
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Conclusion

We reported a case of right OA arising from the superolat-
eral aspect of the proximal cavernous ICA, presumed to lie 
at the level of the MHT, as diagnosed by MR angiography. 
VR images were useful for visualizing the proximal seg-
ment of this variation, and careful observation of the source 
images was important for the detection of the OA in the 
SOF.
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