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 General Note 

 Article is recommended to print as color digital version in recycled paper.

 

 

 

ABSTRACT 

Intracranial pial arteriovenous fistula (AVF) is a rare cerebrovascular lesion, Pial AVFs presenting as bilateral thalamic hyperintensity is 

extremely rare. To the best of our knowledge, only a single case has been reported in the literature. A 57-year-old male patient 

presented at our institution with a decreased level of consciousness and generalized weakness. An occipital arteriovenous 

malformation was shown on imaging. Endovascular embolization failed. Management of the fistula was achieved using a clipping 

method. We report on this rare case and provide a review of the literature. 
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1. CASE PRESENTATION 

A 57-year-old male patient, complaining of chronic tinnitus and headaches that were tolerable with medical treatment, was brought 

to emergency department with a history of weakness in the upper and lower limbs, and a decreased level of consciousness for five 

days. Thalamic hyper intensity, mostly on the left side in association with midbrain edema, was demonstrated on magnetic 

resonance imaging (MRI) and via axial fluid-attenuated inversion recovery sequences (Figure 1a and 1b).  Magnetic resonance 

angiography (MRA) was performed and indicated a pial occipital artery giving rise to the auricular branch, with the fistula draining 

directly into the straight venous sinus (Figure 2). The patient experienced rapid neurological deterioration (Glasgow Coma Scale 

[GCS] of 7/15 ) and was intubated and admitted to the intensive care unit.  

 

 

 

Figure 1 Magnetic resonance imaging and axial fluid-attenuated inversion recovery sequences were used to evaluate the brain of a 

57-year-old male patient who presented with chronic tinnitus and headaches; a. Hyper intense foci, mainly in the left thalamic area, 

indicated thalamic edema preoperatively, b. hyper intensity of the brainstem was suggestive of brainstem edema preoperatively. 

 

Endovascular embolization was carried out. Unfortunately, the ability to access the pial AVF was compromised due to narrowing 

of the proximal blood vessels and the procedure had to be stopped. The patient was urgently taken to the operating room to 

undergo an emergency craniotomy. A suboccipital midline approach was applied.  Kinking of the internal carotid artery was 

identified. Subsequently, clipping was performed and a definitive Yasargil® clip was secured at the capillarovenous junction. The 

patient was transferred to the intensive care unit, where he remained for a week, before being transferred to a regular neurosurgical 

unit. An obvious improvement in the patient’s condition was demonstrated two weeks postoperatively. A normal level of 
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consciousness returned (GCS of 15/15). There was some residual weakness in the upper and lower limbs. The follow-up MRI and 

MRA indicated the complete resolution and disappearance of the thalamic and brainstem edema, and pial AVF, respectively (Figure 

3a and 3b, and 4). The patient made a full recovery two months postoperatively. The neurological examination was also 

unremarkable. 

 

 

 

Figure 2 Sagittal cerebral magnetic resonance angiography was performed preoperatively, the occipital pial artery was observed to 

give rise to the auricular branch, with the fistula draining directly into the straight venous sinus. 

 

 

 

Figure 3 Magnetic resonance imaging and axial fluid-attenuated inversion recovery sequences a. A normal brain, without signs of 

thalamic edema, was demonstrated on magnetic resonance imaging postoperatively, b. A normal brain magnetic resonance imaging 

scan showed no signs of brainstem edema postoperatively. 

 

2. DISCUSSION 

Pial arteriovenous fistula (AVF) accounts for 1.6–4.7% of all intracranial arteriovenous malformations (AVMs). Less than 200 cases 

have been reported since 1970. Recently, it was considered to be a distinct form of AVM owing to its different pathologic 

characterization, location, clinical presentation, and treatment options (Sugimoto et al., 2015). Pial AVF consists of a direct 

connection of one or more arterial feeding vessels to a single venous channel, without true nidus or capillary intervention as is the 

case with true AVM which consists of arterial feeders, nidus and drainage veins. The location at which the arterial supply emerges 

differs between Dural and pial AVF.  Unlike a Dural AVF, the location of a PAVF is not within the dural leaves. It’s located in the brain 

parenchyma and derives its arterial supply from the pial or cortical blood vessels (Sugimoto et al., 2015). 
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Figure 4 Magnetic resonance imaging and axial fluid-attenuated inversion recovery sequences showing the disappearance of the 

pial arteriovenous fistula postoperatively (two weeks after the surgery). 

 

The etiology and the pathological mechanism behind AVFs remain unclear. Although (Lasjaunias et al., 1997) proposed that the 

vascular remodeling processes are primarily caused by structural congenital alterations, affecting the endothelial cells at the venous 

side of the capillaries. Pial AVFs can be asymptomatic but usually present as intracranial hemorrhage with non hemorrhagic 

symptoms, such as headaches (Ji Yeoun et al., 2008) seizures, a neurological deficit, high-output cardiac failure in neonates and 

infants, and large, venous varices presenting as a mass or enlarged head circumference that are commonly identified in pediatric 

and young patients (Lv X et al., 2010; Halbach et al., 1989; Tomlinson et al., 1993). 

Rarely, pial AVFs can result in bilateral thalamic hyperintensities (Gupta et al., 2012) described a rare case of a 60-year-old male 

patient presenting with a rapidly progressive speech abnormality and gait disturbance, who had developed urinary incontinence and 

excessive sleepiness 18 months earlier. He was treated with endovascular embolization. Post embolization, the MRI showed a slight 

reduction in thalamic hyperintensity bilaterally. The patient underwent Gamma knife radiosurgery to remove the residual lesion. The 

symptoms resolved completely after 11 months of follow-up, at which time the MRI images demonstrated a normal thalamic region 

and no evidence of pial AVF. 

Our present case provides the first successful surgical intervention in a case of intracranial pial AVF presenting as bilateral 

thalamic edema. 

 

3. CONCLUSION 

Satisfactory results can be achieved with both surgical intervention and endovascular embolization. However, the rule of a 

multidisciplinary team of neurosurgeons, endovascular surgeons, and neuroradiologists is needed for planning the most suitable 

and effective approach.  
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