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Letter to the Editor: Ascending Pharyngeal Collaterals Between the External
Carotid Artery and the Occluded Internal Carotid Artery
To the editor:
I have read with a great interest the article written
by Takeuchi et al.7) They described a vidian artery
as an important collateral between the external
carotid artery and the occluded internal carotid
artery (ICA). Understanding of the collateral
pathways in the case of an occlusion or a stenosis
of the cervical ICA is clinically of utmost importance because of the expanding therapeutic options
today, including medication, bypass surgery, carotid
endarterectomy, and carotid stenting. Neuroradiological examination in such cases is crucial and an
embryological knowledge of the cerebral vessels is
required for its proper interpretation.2)
The vidian artery is a remnant of the first aortic
arch (mandibular arch) which passes through the
pterygoid canal (also known as the vidian canal)
from the pterygopalatine fossa posteriorly to the
extracranial portion of the foramen lacerum, where
it anastomoses with a mandibular artery of the
ICA.5) On the lateral angiogram, this vidian artery
runs at the skull base horizontally. Although
Takeuchi et al. described a vidian artery as a
collateral to the distal ICA, judging from the three
lateral angiograms provided in their paper, no
vidian artery was demonstrated. Instead, a large
ascending pharyngeal artery (APA) was shown,
which was apparently the main collateral from the
external carotid artery to the distal ICA without a
vidian collateral. They explained that the
anastomosis was between the APA and vidian artery
through the nasopharyngeal arterial network, but
the location of the APA anastomosis was not in the
nasopharynx, but in the petrous bone. I believe that
there are two possibilities for the angio-architecture
in their case. One is that the inferior tympanic
branch of the APA directly supplies the distal ICA.
The tympanic branch penetrates Jacobson's canal at
the skull base between the carotid and jugular
foramina, enters the tympanic cavity, and
anastomoses with the carotico-tympanic artery (a
remnant of the second aortic arch: hyoid artery)
through the tympanic arterial plexus.4) The second
possibility is a collateral of the APA to the
mandibular artery using dural branches through the
foramina ovale, Vesalius (sphenoidal emissary
foramen), or lacerum.6) The straight course of the
APA branch (possibly the inferior tympanic branch)
in addition to the anteriorly located pharyngeal
branch in their Fig. 2 and a low-set anastomotic
point in the petrous bone suggest the former
explanation is most likely.

Fig. 1

Possible collaterals of the internal carotid
artery. A: anteroposterior view, B: lateral
view. The numbers indicate the possible
anastomotic points of the collaterals: 1,
hypoglossal artery; 2, otic artery; 3,
carotico-tympanic artery; 4, mandibular
artery; 5, trigeminal artery; 6, maxillary
artery; and 7, inferolateral trunk.

Embryologically, there are several possible points
of collaterals on the ICA between the cervical
carotid bifurcation and the ophthalmic artery,
i.e., hypoglossal artery, otic artery, hyoid artery
(carotico-tympanic artery), mandibular artery,
trigeminal artery, maxillary artery, and dorsal
ophthalmic artery (inferolateral trunk) in caudocranial order (Fig. 1).3) If the collateral is in the
petrous bone, it must be either the caroticotympanic artery or mandibular artery because the
otic artery is a theoretical artery that may not exist.1)
To differentiate the former two, the anteroposterior
view of the angiogram is useful since the mandibular
artery is located near the medial turn of the petrous
ICA whereas the carotico-tympanic artery is located
near the apical turn at the carotid genu.
In summary, the collateral in Takeuchi's report
seems not to use the remnant of the first aortic arch
(vidian artery), but uses the remnants of the third
aortic arch (APA) and the second aortic arch
(carotico-tympanic artery).
Masaki KOMIYAMA, M.D.
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Abstract
A 68-year-old man presented with occlusion of the internal carotid artery (ICA) manifesting as a 6-month history of
progressive sensory and motor disturbance of the left lower limb. Angiography clearly demonstrated a collateral
arterial network between the ICA and external carotid artery (ECA) through the vidian artery, a small branch of both
the ICA and ECA. The vidian artery may form an unusual but important ECA-ICA collateral pathway in patients with
occlusive lesion of the ICA.
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