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Linac Based Radiosurgery for Cerebral Arteriovenous Malformations
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Keimyung University School of Medicine, Taegu, Korea

Radiosugery System(PKRS) for treatment of cerebral arteriovenous malformation.

Patients and MethodsO The authors analyzed the clinical method and results of ten patients who were followed up
more than two years, among the 18 patients who had radiosurgery on arteriovenous malformation from June, 1992, to
Dec. 1997, with Linac based Photon knife radiosurgery system(PKRS) which was developed in our hospital.

Results[] The average age of the patients was 30.4(with the range of 13—49), and the sex was seven males and three
females. For the initial clinical symptoms, there were five patients with headache, three with seizure, one with hemi—
paresis, and one with vomiting. Before the radiosurgery, computed tomography, MRI, and cerebral angiogram were
done. For the location of arteriovenous malformation, it was found on six patients of cerebral hemisphere, two of
thalamus, one of brainstem, and one of corpus callosum. Regarding the size of nidus, there were seven patients of
smaller than 3cm, and three patients of larger than 3cm. Computed tomography, MRI, and cerebral angiogram were
done periodically for sixth months, first year, and second year after the radiosurgery of PKRS for the completeness
of obliteration. Six cases showed complete obliteration, and four partial obliterations were observed among ten cases,
and interestingly, six cases of complete obliteration were observed among seven cases of small AVM of smaller than
3cm(the rate of complete obliteration] 85.7%). All patients tolerated the treatment and no significant complication
were seen.

Conclusion(J In this study, linac based radiosurgery using PKRS onto arteriovenous malformation showed excellent
effects, therefore authors believe that it is an ideal method for small sized or deep seated AVM.

O bjectivel] The aim of this study was to retrospectively analyze the safety and effect of Linac based Photon Knife

KEY WORDSO Arteriovenous malformation- Stereotactic radiosurgery- Photon knife.
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Table 1. Location and size of 10 cases with arteriovenous
malformation treated by radiosurgery

. Nidus size
Location of AVM
No. < 30mm =30mm

Lobar 6 3 3
Thalamus 2

Corpus callosum 1 1

Brain stem 1 1

Total 10 7 3

Table 2. Summary of 10 cases with arteriovenous malform-
ation treated by radiosurgery

. Cone Size Dose

Case Sex/Age Symptom Site (mm) (mm) (cGy)
1 M/23 Headache Brain stem 20 17 2500
2 F/41 Headache Lt-Frontal 35 40 1500
3 M/40 Seizure Lt-Temporal 28 30 2000
4 F/33 Headache Lt-Occipital 15 12 3119
5%  M/13 Seizure Lt-Frontal 35 38 1500
6 F/32 Weakness Li-Thalamus 20 20 2500
7 M/21  Seizure Rt-Frontal 28,15 45 2000
M/49 Headache Rt-Parietal 15 12 2500

9 M/32 N\j’;ﬁ% o CcoorIFI)gssum 25 20 1700
10 M/20 Headache Li-Thalamus 25 25 1700

*0 Partial resection was performed before radiosurgery
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Fig. 1. The photograph show the patient’s position lies on the
right side for obtaining the same effect of the trans-
multiarc beams in supine position. This Photon knife
beam modes of multiarc and/or trans-multiarc are us-
eful to set the beam orientations with right angles ag-
ainst the multiarc beam to avoid the adjacent critical
organ.

Fig. 2. Collimators of variable sized cone for radiosurgery.
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Table 3. Outcome of radiosurgery in 10 cases with arterio-
venous malformation

Follow-up over 2 years
CO PO NO

< 30mm(7) 6 1 -
=30mm(3) - 3 -

COO Complete obliteration, POO Partial obliteration, NOO
No obliteration
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Fig. 3. A 32 year-old female with left thalamus AVM. Smalll-sized AVM(20mm) is fed by middle cerebral artery. At the time of
freatment, 2500cGy were delivered at the center of the target(80% isodose) with a 20mm field. Upper, contrast-enha-
nced CT scan(left) and MR imaging(right) before radiosurgery. Lower, angiogram before(left) and after(right)
radiosurgery. Angiographic follow-up 2 years showed complete obliteration of arteriovenous malformation.
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Fig. 4. The isodose curves of Linac based Photon knife radios-
urgery system(right) for 14mm target field were comp-
ared to that of the Gamma knife(Left) with same tar-
get size. The projected beam angle of Linac couch
were 30 and 150 degrees for the multiarc and fransm-
ultiarc beam, respectively. The irradiation angles of
moving gantry were 120 degrees from 30 to 150 degr-
ees in all multiarc and transmultiarc beams.

Table 4. Parameters for radiosurgery

Nidus size Isocenter Isodose Dose(cGy) No.
<20mm 1 80% 2500-3000

20-35mm 1 80% 1700-3000
=35mm 1 80% 1500-2000 2
45mm 2 80% 2000
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