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Introduction

The palatovaginal artery (PVA) [or more correctly known 
as the pharyngeal artery (PhA)] is a minute branch that 
arises from the internal maxillary artery (IMA) in the ptery-
gopalatine fossa (PPF) [1]. The PVA and canal of the same 
name are rarely mentioned and even omitted in the medi-
cal literature describing the anatomy of the PPF. The PVA 
exits through the posterior bound of the PPF, entering in 
the palatovaginal canal (PVC). This canal is a bone tunnel 
formed by the upper edge of the sphenoid process of the 
palatine bone and the anteroinferior wall of the sphenoid 
sinus (Fig. 1), located infero-medially to the vidian canal. 
The PVC courses medially from the edge of the medial 
pterygoid plate to the posterior part of the roof of the naso-
pharynx [2]. Since the palatine bone does not articulate 
with the vaginal process of the sphenoid bone, Pinheiro-
Neto et al. [2] in their anatomical study, suggested that 
the term “palatovaginal” is a misnomer and the canal con-
taining the PhA should be named palatosphenoidal canal 
(PSC). Once in the canal, the artery courses posteriorly 
and emerges from the PSC in the nasopharynx (Fig. 2) to 
enter in an area of rich anastomoses in the region of the 
Eustachian tube [3].

The aim of this article is to report a case of spontane-
ous epistaxis from the PhA treated surgically and present 
the difficulties in the diagnosis and management of this rare 
condition. The importance and role of the PhA in advanced 
endoscopic skull base procedures are also discussed.

Case report

A 66-year-old male was referred to our department for a 
right side epistaxis. The patient was hemodynamically stable, 
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with a blood pressure of 130/80 mmHg, normal blood count, 
coagulation screening and biochemistry exams. A right nasal 
packing was performed with temporary control of the bleed-
ing. After 2 days, the packing was removed but persistent 
bleeding was noticed from the right sphenopalatine region in 

the endoscopic examination. The patient was packed again 
and subsequently underwent bipolar coagulation of the right 
sphenopalatine artery (SPA) and its branches under general 
anesthesia, with apparent control of the bleeding.

After 15 days, the patient presented again to our depart-
ment with a new episode of severe right epistaxis associated 
to anemia due to the persistent bleeding (Hb 8.0 g/dl). He 
underwent a selective angiography of the epiaortic ves-
sels with evidence of bleeding from the area of the distal 
branches of the right IMA with tardive postcontrast mucosal 
spreading at the level of the basisphenoid (Fig. 3). At the 
same time, distal embolization of the right IMA was per-
formed with embospheres (300–500 µm). However, after 
the procedure, no resolution of the bleeding was obtained.

The patient was then submitted to a second endoscopic 
procedure. Once a wide medial antrostomy associated to 
spheno-ethmoidectomy was performed, the orbital process 
of the palatine bone and the medial portion of the poste-
rior wall of the maxillary sinus were removed to expose the 
PPF. An accurate dissection of the branches of the pterygo-
palatine portion of IMA was performed. Removing of the 
sphenoid process of the palatine bone exposed the bleed-
ing point coming from the PhA, which was then coagulated 
(Fig. 4) and sectioned. At the end of the procedure, three 
units of red blood cells were transfused and the patient was 
discharged after 3 days with stable Hb levels (11.5 g/dl). 
At 3 years of follow-up, no new episodes of epistaxis were 
observed.

Fig. 1  Endoscopic view of the osteology of the palatosphenoidal 
canal (PSC) in a dry skull. The PSC is formed by the upper edge of 
the sphenoid process of the palatine bone and the anteroinferior wall 
of the sphenoid sinus. A black thread is passing through the right 
PSC. Red sphenopalatine foramen, green sphenoid process of the pal-
atine bone, yellow basisphenoid, orange vomer

Fig. 2  Endoscopic dissection of the left pterygopalatine fossa (PPF) 
in a cadaveric specimen. The sphenoid process of the palatine bone 
has been removed to expose the pharyngeal artery (PhA), originat-
ing from the PPF and reaching the mucosa of the nasopharynx (NPh), 
through the palatosphenoidal canal. nb-SPA nasal branches of the 
sphenopalatine artery, sb-SPA septal branches of the sphenopalatine 
artery, S septum, SS sphenoid sinus, VC vidian canal

Fig. 3  Right-sided transfemoral selective angiography of the exter-
nal carotid artery (ECA), in local anesthesia, targeted to investi-
gate bleeding points in the sinonasal cavity. Slight evidence of tar-
dive postcontrast mucosal spreading (black arrow) from the distal 
branches of internal maxillary artery (IMA), in the anterior region of 
the basisphenoid, is evident after contrast injection of the ECA
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Discussion

Intractable posterior epistaxis predominantly arises from the 
SPA; however, other branches of the pterygopalatine portion 
of IMA, such as the descending palatine artery (DPA) and 
PhA, may also be the origin of posterior nasal bleeding [3].

Otolaryngologist not familiar with the PhA may misdi-
agnose this rare but possible point of origin of epistaxis. 
Only one case of significant intractable epistaxis from 
the PhA developing after traumatic injury of the PSC 
and treated with embolization of the distal IMA has been 
described in the medical literature [3]. In our case, initial 
coagulation of the SPA and subsequent embolization of 
the distal IMA were not able to stop the bleeding. Only 
after endoscopic dissection of the pterygopalatine fossa 
and direct visualization of the PSC permitted to identify 
the origin of bleeding, and the coagulation of the PhA 
solved the epistaxis. To the best of our knowledge, this 
is the first case of spontaneous epistaxis from the PhA 
treated surgically.

Although rare, the PhA may be an anastomotic artery 
between the distal IMA and the ascending pharyngeal 
artery (APhA) [or even rarer with the accessory meningeal 
artery (AMA), or the ascending palatine artery] [4–7]. This 
anastomosis takes place in the region of the Eustachian 
tube, where both the PhA and APhA supply, and the blood 
is carried in a retrograde fashion from the APhA to the IMA 

through the PhA [6, 7]. Hacein-Bey et al. [4] described this 
condition in a case treated initially with ipsilateral IMA 
clipping for a recurrent posterior epistaxis. This procedure 
failed and a secondary angiography recognized a pseudoa-
neurism of the SPA immediately distal to the surgical clips 
which had remained patent mainly through an anastomotic 
flow from the ipsilateral APhA via the PhA. This was the 
source of the recanalization of the clipped IMA with a 
reconstituted blood flow. The epistaxis was finally resolved 
by superselective embolization of the involved branches.

The PSC can be identified on routine coronal CT and 
MR images and this may play a role in evaluating patients 
with intractable epistaxis. Rumboldt et al. [7] in their radi-
ological study proposed that a wide PSC seen on CT, in 
patients with recurrent epistaxis, could raise suspicion for 

Fig. 4  Intraoperative endoscopic view with 0° endoscope during 
bipolar coagulation of the right pharyngeal artery (PhA) at the time of 
the second surgical procedure. The sphenoid process of the palatine 
bone has been removed and the PhA has been exposed. The previous 
coagulation of the sphenopalatine artery (SPA) can be observed. NPh 
nasopharynx, S septum, SS sphenoid sinus

Fig. 5  Coronal CT scan showing the relationship between palato-
sphenoidal canal (PSC), vidian canal (VC) and foramen rotundum 
(FR). The PSC is the most medial one, sited at the level of the basi-
sphenoid. The FR is at the most lateral position and communicates 
with the middle cranial fossa. Between these two foramens, the VC 
can be identified at the base of the pterygoid
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the site of origin. Knowing the macroscopic and radiologic 
anatomy of the PSC is important for all otolaryngologists, 
interventional radiologists and neuroradiologists, in the 
preoperative assessment of the patients, to avoid consid-
ering the PSC, as an unreal variation of the vidian canal 
(“vidian canal duplication”) [7] (Fig. 5).

Despite an increased volume of literature describing 
endoscopic skull base anatomy, the PSC, its anatomic rela-
tionships, and its importance in endoscopic endonasal 
transpterygoid approaches have not been studied in depth. 
The importance of the vidian canal as a landmark for the 

identification of the internal carotid artery (ICA) has been 
discussed exhaustively in the literature in the last few years 
[8]. However, during the identification of the vidian canal, 
the PSC can be confused by surgeons as to be the vidian 
canal in the beginning of their experience. Understanding 
of the topography and trajectory of these canals is of out-
most importance to identify safely the vidian canal and pre-
serve the vidian artery and nerve when necessary [2]. During 
endoscopic endonasal dissection of the PPF, it is important 
to understand the topographical relationship of the distal 
branches of the IMA. Approaching the PPF, the first artery to 
be identified in a coronal plane is the SPA and its branches 
(for the turbinates and septum). Vertically to the SPA, the 
DPA entering the greater palatine foramen is found. Going 
posteriorly to the SPA and sphenopalatine foramen, the sec-
ond branch to be identified is the PhA, which has an oblique 
or horizontal direction in the coronal plane, going from the 
PPF to the nasopharynx with an anticlockwise direction on 
the left side and a clockwise one on the right side. The third 
artery identified laterally and slightly superiorly to the PhA is 
the vidian artery which has an orthogonal direction in relation 
to the SPA (Fig. 6). As for vidian artery and nerve preserva-
tion, the same concept of PhA and PSC identification is to be 
applied when it is necessary to sacrifice the vidian nerve, as in 
the case of vidian neurectomy for tumors arising or spreading 
along the nerve [9].

The PSC and PhA have an important role also in cases 
of nasopharyngeal tumors. During the radiological assess-
ment of these patients, identification of these two anatom-
ical structures may play a role in detecting the spread of 
the tumor from the nasopharynx to the PPF [7]. In addi-
tion, when an endoscopic nasopharyngectomy is indicated, 
mostly in selected recurrent and in some selected primary 
nasopharyngeal carcinomas, initial identification of the 
SPA, DPA, vidian artery and PhA permits lateral mobiliza-
tion of the soft tissues in the PPF [10]. Moreover, the coag-
ulation of the PhA reduces significant bleeding in the surgi-
cal field, specially when the Eustachian tube is dissected, as 
these branches supply the region of the tube.

Furthermore, in endoscopic skull base reconstructive 
procedures using the nasoseptal flap, the PhA has to be 
identified and sectioned together with the vidian artery and 
DPA, to release laterally the pedicle of the flap [11]. This 
step offers more length and mobility to the flap, which oth-
erwise may result short and not be able to reach adequately 
the area of reconstruction [12].

Conclusion

In case of posterior epistaxis, the SPA is not to be consid-
ered always the point of bleeding. When coagulation of this 
artery does not solve the bleeding, the PhA although rare 

Fig. 6  Schematic illustration of the topographical relationship of 
the distal branches of the left internal maxillary artery (IMA) in a 
frontal view through the nose. The sphenopalatine artery (SPA) and 
its branches are placed horizontally in a coronal plane. Vertically, 
the descending palatine artery (DPA) is entering the greater palatine 
foramen. Going posteriorly to the SPA and sphenopalatine fora-
men, the pharyngeal artery (PhA) has an anticlockwise oblique 45° 
direction in the coronal plane, going from the pterygopalatine fossa 
to the nasopharynx. Laterally and slightly superiorly to the PhA, the 
vidian artery (VA) has an orthogonal direction in relation to the SPA 
and is directed towards the internal carotid artery (ICA) and foramen 
lacerum. ET eustachian tube, ION infraorbital nerve, nb-SPA nasal 
branches of the sphenopalatine artery, sb-SPA septal branches of the 
sphenopalatine artery, SS sphenoid sinus
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may be the site of origin of epistaxis. In these means, a CT 
scan may be helpful in recognizing a wide PSC. Moreover, 
knowing the anatomy of the PhA and PSC is of outmost 
importance in endoscopic transpterygoid and nasopharyn-
geal procedures, to identify the vidian canal, evaluate naso-
pharyngeal cancer spread in the PPF, reduce bleeding dur-
ing surgery of the nasopharynx and harvest adequately the 
pedicle of the nasoseptal flap.
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