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A glioma with an arteriovenous malformation: an association
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Case report

A 58-year-old male was admitted with headache to our neurosurgery

clinic. His neurological examination revealed slight left hemiparesis.

The radiological evaluation with contrast administred magnetic reso-

nance imaging (MRI) scan demonstrated a right temporo-parietal ring

enhancing mass lesion surrounded by edema which was resembling a

typical glioma (Fig. 1). The patient was operated on via a temporo-

parietal craniotomy and an arteriovenous malformation surrounded by

abnormal glial tissue was observed during the exposure. A nidus sup-

plied by several branches arising from the middle cerebral artery (MCA)

was obvious. The venous drainage of the malformation was to the

superficial venous system. The observed arterial feeders and the draining

vein were coagulated and the nidus was macroscopically totally excised.

The frozen examination from surrounding glial tissue revealed a high

grade glioma. The tumor was also macroscopically totally excised. Post-

operatively, the cerebral angiogram demonstrated a right temporal arte-

riovenous malformation with a centrally excised nidus. The remaning

major feeders involved the angular gyrus and the posterior temporal

arteries. The venous drainage was to the straight and sigmoid sinuses

(Fig. 2). The final histopathological examination of the specimen

revealed an arteriovenous malformation surrounded by a high grade

glioma (Fig. 3). The patient refused a second operation for total removal

of the AVM. Postoperatively, he is doing well with improvement of his

left hemiparesis.

Discussion

The association of intracranial AVMs with brain

tumors is 0.1%. This incidence was reported at the time

when computed tomographic (CT) scan was popular and

was the only imaging technique for intracranial lesions

[5]. After clinical use of advanced neuro-imaging tech-

niques, the accurate diagnosis rate between similar

pathological conditions and the rate of association of

several pathologies between each other have increased.

The differential diagnosis of most tumor cases with MRI

scan is so successful that an additional cerebral angiog-

raphy investigation to exclude a vascular malformation

is frequently not undertaken.

Among the tumors associated with an AVM, glio-

mas are more common [4–8]. The term angioglioma

is a histological term and represents simply a low

grade highly vascular glioma. It must not be confused

with gliomas of high grade malignancy [6]. Actually,

T€oonnis was the first to describe the similarities

between brain tumors and vascular malformations

[2]. However, the association of gliomas with vascular

malformations is a different entity. Whether this asso-

ciation is a coexistence of individual lesions or not, is

still open to discussion [8, 9]. The AVM and the

glioma may be intermixed or adjacent [2]. Induction

of acquired AVM by anaplastic astrocytoma has also

been considered [3]. It was also speculated that there

might be secondary neoplastic changes in the peri-

vascular glial tissue in response to the vascular mal-

formation [5, 9]. However, cases in the literature are

too few to come to a conclusion regarding the

etiology.

If the patient presents with hemorrhage, it is essential

to perform preoperative angiography. In these cases, the

association of a tumor may be established during the

operation [2, 5–7, 9]. Cases with obvious radiological

appearance of tumor preoperatively and establishment of

the association of an AVM intraoperatively is very rare

[1]. Our case admitted with symptoms and signs of a



mass lesion and no hemorrhage was observed during our

radiological evaluation. Because the appearance of the

MRI scan resembled a glial neoplasm and there was no

evidence of hemorrhage, we did not plan a preoperative

angiography.

Surgical planning of such cases should be performed

according to which lesion is responsible from the

patient’s presenting symptoms. The resection of the

malformation may not be indicated when the tumor is

malignant because the median survival time is short and

the risk of hemorrhage is approximately 2% per year. In

our case, our initial preoperative planning was for a

gross total removal of the tumor. However, during the

operation we observed and tried to remove the AVM

with the tumor as totally as possible. Because of tech-

nical difficulties it was not possible for us to perform

angiography during the operation. It is absolutely

necessary to perform intraoperative angiography in

such cases. Routine preoperative angiography for brain

tumors will also give us the precise information not only

about the tumor itself, but also the vascularity and dis-

placement of normal vessels. In that way, an association

of an AVM with a brain tumor can be demonstrated

preoperatively.

In conclusion, the association of tumors and vascular

malformations should always be taken into considera-

tion and preoperative angiography should be performed

in selected cases.

Fig. 1. T1-weighted axial, T2-weighted axial, and T1 weighted axial and coronal images with contrast administration of a 58-year-old male

revealed a right temporo-parietal mass lesion which resembled a typical glioma
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Fig. 2. The postoperative cerebral angiogram demonstrated a right temporal arteriovenous malformation with a centrally excised nidus. It was

supplied by the angular gyrus and the posterior temporal arteries. The venous drainage was to the straight and sigmoid sinuses

Fig. 3. Histologically, there were two components intermingled in the sections. First component was composed of numerous enlarged blood vessels in

varying sizes, some of which were thrombosed. These areas of blood vessels were seperated by brain parenchyma (HE staining, original magnification

�40) (A). Low magnification of the same area showed small tumor cells clearly (HE staining, original magnification�100) (B). The second component

was glial tumor excised within the arteriovenous malformation. The tumor was cellular and composed of small, round cells with eosinophilic

cytoplasm. Large areas of hemorrhage and necrosis have also been observed throughout the lesion. Immunohistochemical staining revealed that tumor

cells expressed GFAP (C) and p53 (D). (Nuclei were counterstained with hemotoxylene. Original magnification �400, 200, respectively)
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Comment

In Japan, we do angiography preoperatively routinely for brain

tumours. As you understand very well, because we have to know the

precise information not only about the tumour itself, but also the vascu-

larity, displacement of normal vessels, tumour vessels, etc., and we have

to give this preoperative information to patients and family. We have to

explain the risk about operative procedure.
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