
J Int Adv Otol 2020; 16(2): 274-7 • DOI: 10.5152/iao.2019.4002

Case Report

An atypical stapedial artery
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INTRODUCTION
The stapedial artery is normally present during the development of the human embryo, and gives its stirrup shape to the stapes. 
The stapedial artery should normally regress at the seventh week of life, but its persistence after birth can occur. Hyrtl first described 
it in 1836. The estimated prevalence of this rare anomaly ranged from 0.02% to 0.48%. Four different anatomical forms of persistent 
stapedial artery have been identified, and their preoperative diagnostic is essential.

We report the case of an incidental discovery of pharyngo-hyo-stapedian artery, the most exceptional form of persistent stapedial 
artery.

CASE PRESENTATITON
A 24-year-old woman came to consultation for a long-standing pulsatile tinnitus, probably evolving since birth. Audiometry mea-
surements showed conductive hearing loss on the right side (air-bone gap of 15 dB), and a normal left side. The otoscopic exam-
ination was normal.

A CT scan was performed to explore this unilateral pulsatile tinnitus. The temporal bone was normal on the left, but a vascular 
anomaly was detected on the right. The scanner showed a widening of the nerve of Jacobson foramen, ascending through a bony 
canal over the cochlear promontory (Figure 1) and joining an artery arising from a junction between the vertical and horizontal 
segments of the intra-petrous internal carotid artery (Figure 2). This artery continued upward, running through the stapes (Figure 3) 
and along the second part of the facial nerve, to exit in the middle skull base at the level of the geniculate ganglion (Figure 4). The 
foramen spinosum was absent on the right.

DISCUSSION
During the third week of gestation[1-2], the branchial arches arteries are formed, arising upward from the ventral aorta and 
ending backward on the dorsal aorta. During fetal development, six different arteries will be formed one after the other, from 
top to bottom. The ventral aorta will become the external carotid artery, and the dorsal aorta will become the internal carotid 
artery.

The persistence of the stapedial artery is a rare vascular anomaly. It is mostly asymptomatic but sometimes cause conductive hearing loss, pulsa-
tile tinnitus, or vertigo. The estimated prevalence of this rare postembryonic persistence ranged from 0.02% to 0.48%. Four different anatomical 
forms have been identified, and their preoperative diagnostic is essential. We report the case of an incidental discovery of pharyngo-hyo-sta-
pedial artery, the most uncommon form of persistent stapedial artery. Its per-operative finding has become rare because tomodensitometry is 
performed in case of conductive hearing loss. The continuous improvement of imagery resolution will probably help to revise the incidence of 
this malformation.
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At six weeks, the stapedial artery arises from the hyoid artery (second 
arch) coming from the internal carotid artery and then divides into 
two branches: a superior one becoming the middle meningeal artery 
and an inferior one, toward the external carotid artery, running along 
the Jacobson nerve.

At seven weeks (Figure 5 A), the inferior branch of the stapedial artery 
has anastomosed with the external carotid artery. This anastomosis or 
pharyngeal artery will persist in its inferior part to create the inferior 
tympanic artery, which is a branch of the ascending pharyngeal artery.

After seven weeks, the hyo-stapedial artery normally regresses, iso-
lating the internal carotid artery from the middle meningeal artery 
arising then from the external carotid artery (Figure 5B). The hyo-sta-
pedial artery will remain in the protympanum as the caroticotym-
panic artery.

The incidence of the stapedial artery persistence varies according to 
the series. It is described as 0.01%-0.02% of surgeries for otosclero-
sis[3] and as 0.48% of dissections reported by Moreano et al.[4]. To our 
knowledge, no radiological series have been published in the litera-
ture.

The so-called persistent stapedial artery has four different variants 
(Figure 5. C-F)[2-5]. The absence of foramen spinosum is common in all 
variants, the stapedial artery becoming then the middle meninge-
al artery arising in the middle skull base at the level of the geniculate 
ganglion. On the other hand, the absence of foramen spinosum is 
not necessarily correlated with a persistent stapedial artery because 

Figure 1. Sagittal CT scan of right temporal bone showing an enlarged canal of 
the Jacobson’s nerve, ascending through a bony canal over the cochlear prom-
ontory (white arrow).

Figure 2. Axial CT of the right temporal bone showing an artery (white arrow) 
arising from the junction between the vertical and horizontal segments of the 
intra-petrous internal carotid artery.

Figure 3. Axial CT of the right temporal bone at the level of the stapes showing a 
persistent stapedial artery (white arrow).

Figure 4. Axial CT scan of the right temporal bone at the level of the geniculate 
ganglion showing the exit of the persistent stapedial artery in the middle skull 
base (white arrow).
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the middle meningeal artery can sometimes arise from the ophthal-
mic artery.

The four anatomical variants of the persistent stapedial artery are re-
spectively (Figure 5. C-F):

- The hyoïdo-stapedial artery (Figure 5C)

The persistent stapedial artery directly arises from the intra-petrous 
internal carotid artery, enters into the tympanic cavity by the floor, 
and then runs along the promontory until passing between the two 
branches of the stapes. The artery then joins the fallopian canal in 
its second portion and then runs in the middle skull base at the 
level of geniculate ganglion to constitute the middle meningeal 
artery. Its persistence in this case is because the absence of devel-
opment of the inferior branch of the stapedial artery at six weeks. 
In this case, the middle meningeal artery is a branch of the internal 
carotid artery.

- The pharyngo-stapedial artery (Figure 5D)

In this case, the pharyngeal artery may originate from the internal 
carotid artery or more frequently from the external carotid artery. 
It enters the tympanic cavity through the nerve of Jacobson, runs 
along the promontory, passes between the branches of the stapes, 
and then, as before, joins the fallopian canal to exit in the middle skull 
base at the level of the geniculate ganglion to constitute the mid-
dle meningeal artery. In this case, the middle meningeal artery is a 
branch of the ascending pharyngeal artery.

- The pharyngo-hyo-stapedial artery (Figure 5E).

This case, here presented, is a combination of the two previous forms: 
the stapedial artery comes from both the ascending pharyngeal ar-
tery and the hyoid artery (a direct branch of the internal carotid). 
There was no resorption, neither of the hyoid artery nor of the stape-
dial. This vascularization form is thus the closest form to the seventh 
week embryological.

This form is exceptional because until now, only one case had been 
described[6].

Figure 5. a-f. Schematic representation of the embryology of the stapedial artery at seven weeks (a), its normal evolution (b), and the four anatomic variations (c, d, e, f).
1: Common carotid artery
2: Internal carotid artery
3: External carotid artery
4: Stapes
5: Hyoid artery
6: Pharyngeal artery
7: Middle meningeal artery
8: 2° portion of the fallopian canal
9: Foramen spinosum
10: Tympanic canaliculus

276

J Int Adv Otol 2020; 16(2): 274-7



- The persistent stapedial artery associated with an aberrant internal 
carotid artery (Figure 5F).

In this case, the hyoid artery persists and replaces the vertical portion 
of the internal carotid artery.

From a clinical point of view, the persistence of the stapedial artery is 
usually asymptomatic, but it can sometimes cause conductive hearing 
loss because of stapes footplate blocking, pulsatile tinnitus, or vertigo.

Thus, imaging must be systematically performed in case of pulsatile 
tinnitus or conductive hearing loss with normal otoscopy. The scan-
ner is the reference imaging exam.

In case of incidental per-operative finding, in particular for otoscle-
rosis surgery, the usual attitude depends on the size of the vessel: if 
small and foot plate visible platinotomy can be done. In others cases, 
abstention is the rule, to avoid the occurrence of accidental hemor-
rhage during the platinotomy. In addition, cases of paralysis or facial 
paresis are described after intentional coagulation of the stapedial 
artery. Other authors have reported four cases of uncomplicated co-
agulation[3]. This surgical treatment could thus be proposed in the 
case of pulsatile tinnitus. The preoperative assessment should be 
supplemented by an arteriography or angio-MRI that will define the 
direction of circulation or confirm the diagnosis.

CONCLUSION
The persistence of the stapedial artery is a rare vascular anomaly 
mostly asymptomatic. Its per-operative finding has become rare be-
cause tomodensitometry is performed in case of conductive hearing 
loss testing with normal tympanic membrane. The continuous im-
provement of imagery resolution will probably make it possible to 
revise the incidence of this malformation.
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