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Abstract 
The posterior meningeal artery (PMA) usually originates from the third segment of 
the vertebral artery. Many variations in its origin and course have been observed; 
however, as far as we know, the association of true aneurysm of the PMA and its 
anomalous origin from the internal carotid artery has not been reported previously. 
We reported the case of a 59-year-old woman who suddenly presented a loss of con-
sciousness without head trauma, computed tomography (CT) revelated intracere- 
bellous hematoma associated with a subarachnoid hemorrhage of the posterior cere-
bral fossa. Cerebral angiography demonstrated a true aneurysm of the PMA which 
originated from the internal carotid artery. 
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1. Introduction 

The PMA is the main menigeal artery of the posterior cerebral fossa, and some varia-
tions in its origin, course and ansatomosis have been reported previously. Embryogene-
sis anomalies are usually evocated in such situations. 

Aneurysms of meningeal arteries represent a rare entity among the vascular abnor-
malities of the central nervous system. 

True aneurysms of the posterior circulation are less common than those of the ante-
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rior circulation, and involvement of the posterior meningeal artery is even more un-
usual. Previous reports have implicated trauma, anomalous origin from the posterior 
inferior cerebellar artery and dural arteriovenous fistula, as causes of true PMA aneu-
rysms. 

The coexistence of anomalous origin of the PMA and a non-traumatic aneurysm in 
its intracranial segment suggests a constitutional origin of the two anomalies. 

However, the haemodynamic stress associated with this rare vascular pattern could 
be a possible mechanism of aneurysm formation in this case. 

The clinical expression of these aneurysms is variable and is manifested by a sub-
arachnoid hemorrhage subdural or intra parenchymal hematoma. 

The therapeutic management is not clearly codified. Recently endovascular therapy 
has been proposed as an alternative to the conventional surgical treatment [1]. 

We present here the first reported association of true PMA aneurysms with unusual 
anatomical variation of the posterior meningeal artery arising from the internal carotid. 

2. Case 

A 59 year-old-woman, with medical history of obesity (body mass index of 35) and 
high blood pressure, admitted to emergency for sudden loss of consciousness without 
any notion of skull trauma. 

The admission Neurological examination objected a Glasgow Coma Scale (GCS) at 
9/15 (eye opening 2, verbal response 2, motor response 5), without sensitive-motor 
deficit, the pupils were equal and reactive. 

Cerebral computed tomography revealed a subcortical hematoma of the right cere-
bellar hemisphere surrounded by a perilesional edema, associated with a SAH in the 
fourth ventricule and the prepontine cistern without hydrocephalus (Figure 1).  
 

 
(a)                                      (b) 

Figure 1. Brain computed tomography: (a) subarachnoid hemorrhage of furrows of right cere-
bellar hemisphere, the prepontine cistern and the fourth ventricle; (b) hematoma of the right ce-
rebellar hemisphere. 
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The patient was transferred in intensive care unit where sedation and invasive venti-
lation were started, and she was placed under methyl prednisolone and nimodipine.  

Digital Angiography was performed. The right selective internal carotid opacification 
showed the birth of a posterior meningeal artery from the last segment of the cervical 
portion of the right internal carotid artery (Figure 2(a) and Figure 2(b)). 
 

 
(a) 

 
(b) 

 
(c) 

Figure 2. Angiography of the right internal carotid in profile incidence (a); oblique incidence (b) 
with 3D reconstruction (c), showing a posterior meningeal artery (white arrow), arising from the 
internal carotid artery (black arrow), at the last segment of its cervical portion with a saccular 
aneurysm (red arrow), powered by the posterior meningeal artery. 
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The angiography objected also a saccular pedicled aneurysm arising from the post-
erior meningeal artery, measuring 4.8 × 4.5 mm (Figures 2(a)-(c)). Embolization of 
the aneurysm could not be performed because of the technical failure of hyperselective 
catheterization of the posterior meningeal artery. 

Surgical treatment of the aneurysm was suggested, unfortunately the patient died the 
day before by a sever pulmonary embolism, despite a prophylaxis by mechanical mea-
surements, probably because of the high thrombo embolic risk related to her obesity 
and her cerebral hemorrhagic pathology delaying the introduction of anticoagulants in 
the initial phase. 

3. Discussion 

Aneurysms of the posterior meningeal artery are rare and can be of 2 types: true aneu-
rysms and pseudoaneurysms. 

The origin and the incidence of true aneurysms remain poorly understood. Conge-
nital anomalies [2], Paget’s disease [3] and hypertension [3] [4] are the main etiologies 
cited in the literature.  

Other pathological situations can support the development of true aneurysms such 
as, dural arteriovenous malformations [5], meningiomas [6], hemangioblastomas [7] 
and angiomas [8] of the central nervous system. 

Head trauma is the primary cause in the development of pseudoaneurysms of me-
ningeal arteries, and the association at a skull fracture is present in 70% to 90% [9]. 

False aneurysms are known to have specific characteristics on angiography which in-
clude peripheral location, absence of neck and a delayed opacification during the angi-
ogram.  

These features explain why traumatic meningeal pseudoaneurysms are usually visible 
only in the late injection stages of the angiography [9]-[11]. 

The rarity of diagnosed cases of non traumatic true aneurysms of meningeal arteries 
may be explained by the protection offered to the aneurysm by the dura internally and 
the skull externally. Also, Hassler suggests that the defect of the media is smaller in the 
meningeal arteries compared to cerebral arteries [12]. 

Berk [2] and New [3] reported the first cases of true aneurysm of a meningeal artery. 
Both of the 2 cases were aged women and had Paget disease and hypertension without 
history of head trauma. The aneurysm was located at the proximal part of the middle 
meningeal artery in both cases. 

The abnormal origin of the PMA is the second peculiarity of our case. The posterior 
meningeal artery, born usually from the third segment of the vertebral artery, enters the 
skull through the foramen magnum [13]. More rarely it can arise from the ascending 
pharyngeal artery, branch of the external carotid [14]. 

Its origin from an artery supplying the brain parenchyma can result from the persis-
tence of the preexisting anastomotic channels between the primitive cerebral and me-
ningeal vessels, and regression of the proximal stem of the posterior meningeal artery 
[15]. 
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To our knowledge, only one case [16] of PMA arising from the internal carotid artery 
has been reported in the literature till now. 

In our patient’s case, the coexistence of a rare anatomical variation and a true aneu-
rysm of the PMA pushed us to search systematically for other vascular malformations. 
It is likely that the combination of histopathological features and hemodynamic prop-
erties brought these two entities in conjunction. 

There are no definite treatment guidelines for true aneurysms of the PMA because of 
the rareness of publications based on case reports. Both surgical and endovascular 
therapies have been performed successfully. Surgery should be considered if associated 
lesions such as tumor, AVM, or angioma are identified. 

4. Conclusions 

The prognosis of a ruptured non-traumatic aneurysm of a meningeal artery is not 
clearly assessed in the literature, but has been reported to be generally better than 
traumatic pseudoaneurysm [17]. However, the mortality seems to be impacted by the 
underlying disease and the cerebral tissular damage. 

The occurrence of such hemorrhagic events in the cerebral posterior fossa suggests 
that the exclusion treatment should be performed without delay. 
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