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Abstract: For this article, a review of the literature on the presence of injury to the basilar artery, its 
main and perforating branches in head trauma was carried out. In addition, the author's experience 
in the treatment of this type of patients was considered. The bibliographic search shows that there 
are few references on the subject, which is why we are probably treating many more traumatic lesions 
of the basilar artery than those we diagnose. 
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Cover Letter 

Severe traumatic brain injury (sTBI) has been one of the most debated topics in recent decades 
among neurosurgeons and intensivists around the world, however, intracranial vascular trauma that 
may be part of the pathophysiological mechanisms involved, identification of the involvement of 
vascular injury in the symptomatic clinical evidence and prognosis, have not been sufficiently 
studied. Within this heading, trauma or traumatic injury of the basilar artery has been even less 
studied, which has also been described as being associated with mild head injuries in children and 
adults. 

1. Introduction 

Severe traumatic brain injury (sTBI) has been one of the most debated topics in recent decades 
among neurosurgeons and intensivists around the world, however, intracranial vascular trauma that 
may be part of the pathophysiological mechanisms involved, identification of the involvement of 
vascular injury in the symptomatic procession of clinical evidence and prognosis, have not been 
sufficiently studied. Within this heading, trauma or traumatic injury of the basilar artery has been 
even less studied, which has also been described as being associated with mild head injuries in 
children and adults [1]. 

Traumatic injury to the basilar artery could be classified as primary, when the injury is due to 
direct transfixing or non-transfixing trauma, which causes vascular rupture, with direct bleeding of 
the artery or its branches [2], a condition that is extremely rare. Non-transfixing vascular trauma is 
when the artery is directly traumatized but does not rupture, which would cause post-traumatic 
vasospasm, arterial occlusion with ischemia and associated infarction. Here, in this variant, arterial 
entrapments have been described with or without clivus fractures [1,3] 

Basilar artery injury is classified as secondary, when post-traumatic bleeding occurs due to 
rupture of a pre-existing vascular lesion, known or unknown (saccular aneurysms of the main 
branches of the artery or fusiform aneurysms of the artery itself, mega dolico basilar artery, dissecting 
aneurysms, among others). 

This section includes iatrogenic lesions of the basilar artery due to surgical trauma in the 
posterior fossa or in endoscopic endonasal approaches for pituitary adenomectomies or for resection 
of tumor lesions in the sellar and clivus regions. Bleeding from traumatic pseudoaneurysms is a 
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described lesion [4] Hemorrhagic lesions of the brainstem can also occur due to bleeding from the 
perforating branches of the basilar artery, as a consequence of transtentorial herniation in patients 
with severe head injury (gTBI) with associated intracranial hypertension, known as Duret 
hemorrhages [5] 

2. Relevant Sections 

Brief microanatomical Description of the Basilar Artery 

The basilar artery runs through the homonymous groove located in the midline of the ventral 
face of the brain stem, in most of the human brains studied postmortem [6], although its arrangement 
can sometimes be tortuous. It is formed after the union of both vertebral arteries, left and right, at the 
level of the medulla-pontine junction. Excluding the postero-inferior cerebellar artery, whose origin 
is predominantly in the vertebral arteries, its main branches are the anterior-superior cerebellar 
artery, the superior cerebellar artery and at the level of the interpeduncular cistern it has its 
bifurcation in the posterior cerebral arteries [6]. It is approximately 20-40 mm long and has a diameter 
between 2.5-3.5 mm. Each of the segments of the basilar artery has a considerable number of 
perforating branches, which makes its anatomy a "vascular complex". 

3. Discussion 

3.1. Clinical Picture 

The clinical picture of the traumatic lesion of this arterial group can occur in isolation, which is 
rare, or associated with other traumatic lesions, skull base fractures, but more frequently they can be 
found as part of a complex symptomatic clinical status associated to polytrauma, with evidence of 
lesions in various organs and systems, including supratentorial or infratentorial cranial lesions of a 
greater or lesser extent, of a diverse nature, which make diagnosis difficult in most cases. In the 
reviewed literature there is evidence of the association between the presence of fractures in the skull 
base, predominantly in the clivus or the sphenoid sinus, and the entrapment of the basilar artery in 
the fracture [7,8]. 

Iatrogenic trauma to the basilar artery is an event feared by neurological surgeons and occurs 
mainly in surgeries for resection of tumors in the sellar region, or in endoscopic surgeries for third 
ventriculostomy, in triventricular hydrocephalus or in direct approaches to lesions in the posterior 
fossa. Currently, this fearsome complication has been reduced by the use of microvascular doppler 
probes, which allow insonating the arteries of the posterior fossa during the intraoperative period 
[9]. 

The clinical evidence can vary from the absence of symptoms and signs, to a very florid picture 
with compromise of vital functions and death in a short period of time. 

The manifestations dependent on hemorrhagic events tend to have a more rapid evolution over 
time, while the manifestations dependent on ischemic events, whether due to vasospasm, occlusion 
of the basilar artery or its branches, incarceration within a diastatic fracture at the cranial base, or due 
to arterial dissection, usually take a little longer than hemorrhagic ones [10]. 

In the brain stem there are several vital centers such as the respiratory center, the cardiac center, 
the vasomotor center, the medullary rhythmicity center, among others, so the main symptoms and 
signs secondary to a vascular traumatic injury at this level will be characterized by the presence of 
alteration in the level of consciousness, due to dysfunction in the cerebral cortex-relay axis in the 
diencephalon-ascending activating reticular formation, to which are associated alterations for the 
control of systemic arterial pressure, respiratory dysfunction, postural alterations, paralysis of cranial 
nerves, motor and sensory deficits in the extremities among other manifestations. The presence of 
cloistered man syndrome has been reported as a consequence and sequel of traumatic injury to the 
basilar artery [11]. 

3.2. Complementary Exams 
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In addition to the entire battery of complementary sequenced hematological, electrolyte and 
gasometry tests that are indicated for all neurotrauma patients admitted to an intensive care unit, 
imaging tests are the ones that contribute the most to the diagnosis of a lesion of the vascular complex 
of the basilar artery. . Among them the most outstanding are: 

• Simple and contrasted CT scan of the skull. 
• Vascular opacification studies: (AngioTAC, Angio MRI, digital subtraction angiography). 
• Magnetic Resonance images. 
• Transcranial Doppler. 
• Simple and contrast-enhanced computed tomography is an examination that can help in the 

diagnosis in the acute phase between a hemorrhagic or ischemic vascular lesion (Figure 1). 

 

Figure 1. Combination of pontine and bulbar petechial hemorrhages with lower pontine infarction in a patient 
with mild head injury. 

Magnetic resonance imaging (MRI) can also contribute to the diagnosis of this type of injury. 
Doppler is an examination that can be performed at the patient's bedside and can offer a lot of 

information in neurocritical or neurotraumatized patients in general. Through this test, intracranial 
pressure, cerebral perfusion pressure, the state of cerebral autoregulation can be estimated, and the 
presence or absence of vasospasm can be diagnosed [12,13]. 

The insonation of the basilar artery is through the foramen magnum to a depth of 70-120 mm 
[13]. The presence of vasospasm of this arterial complex after head trauma is increasingly diagnosed. 

3.3. Treatment 

The treatment will be aimed at controlling the damage, controlling the coagulopathy of severely 
traumatized patients, with special attention to patients taking anticoagulants who suffer from head 
trauma and who require neurosurgical intervention [14] to correct the primary lesion and interrupt 
the progression of cerebral physiopathological mechanisms towards the establishment of secondary 
damage [5,15,16]. 

Among the most used procedures is the primary decompressive craniectomy [14,15] of both the 
supratentorial and infratentorial compartments. 

The direct correction of the traumatic transection of the basilar artery is a complex procedure 
and generally the magnitude of the arterial bleeding does not allow it. When the physiological 
hemostatic mechanisms control bleeding, endovascular treatment has allowed the placement of flow 
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diverters or stents in this type of lesion, as well as performing other maneuvers through this type of 
treatment [4,17]. 

The development of Ischemic patterns secondary to basilar artery lesions that have received 
endovascular treatment have been described, when clinical conditions have allowed it [8,18]. 

Finally, all treatment protocols are adjusted for patients with severe head trauma with associated 
intracranial hypertension. 
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