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Grading System and Outcome of Surgical Treatment of
Arteriovenous Malformations

Kyu-Man Shin
Department of Neurosurgery, College of Medicine, Ewha Womans University

Objctives : Arteriovenous malformations(AVMs) represent the most commonly encountered
symptomatic vascular malformations in the field of vascular neurosurgery. Surgically accessible
AVMs that present with hemorrhage should be removed to reduce the risk of subseqeunt
hemorrhage. The advanse of surgery is based on the size, location and pattern of venous
drainage and these anatomic features influence the treatment risk. The author studied the
above features for predictor of the surgical resection of AVMs.

Methods : Nineteen patients(8 male and 11 female patients) with intracranial AVMs were
treated at the Ewha Womans Medical Center between March 1989 and Dec. 1996. The mean
age, and sexual ratio, of the pts as will as symptoms, location, feeding arteries, pattern of
venous drainage and size of the nidus were studied. AVMs were graded according to the
Spetzler and Martin grade system. Overall outcome and postoperative results in eighteen
patients were evaluated according to Glasgow Outcome Scale(GOS).

Results : The average age at the time of treatment was 30.8 years old(range 4 — 55 years old).
The hemorrhage was the most common symptom, occuring in 15(80%) pratients, and 2(10%)
patients presented with headache, 1(5%) patient with seizure, 1(5%) patient with neurological
deficit. The feeding arteries were as the followings ; middle cerebral artery 8(42%), anterior
cerebral artery 2(10%), posterior cercbral artery 7(38%), internal carotid artery 1(5%), and
anterior cerebral artery and middle cerebral artery 1(5%). The pattern of draining veins were
described into superficial and deep ; superficial 9(47%), deep 10(53%). The size of the nidus
were as the followings ; small(<3cm) 9(47.5%), medium(3 —6cm) 9(47.5%), large(> 6cm)
1(5%). The Spetzler-Martin's grade and the outcome according to the grade were as follows :
grade 1 ; 3(17%) resulted GOS-5 3 patients, grade I ; 5(26%) did GOS-5 6 patients, grade II

: 5(26%) did GOS-5 4 patients and GOS-4 1 patient, grade IV ; 4(21%) did GOS-5 3 patients
and GOS-4 1 patient, grade V ; 1(5%) did GOS-1 1 patient. Overall, there were no death in
surgical freatment, patients, the morbidity value was 2(10%) patients, the remainder were
completely cured.
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Conclusion : The Spetzler-Martin grade [ ~IV AVMs were associated with low rates of
surgical morbidity and mortality. Therfore, surgery is the best treatment in the these grades.

KEY WORDS : Arteriovenous malformations - Postoperative results.
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Table 1. Clinical summary of 19 cases of Arteriomations malformations

No Age Sex LOC Sx Site Feeding D'ai’,‘i“g Size Dx Tx  Result SM
drtery vein Grade
1 55 F Alert H/A,Hmm F-P MCA SSS medium CT/angio Op 5 i
2 27 F Alert H/A TP MCA v.of Labbe medium MR/angioc Op 5 I
3 42 F Drowsy H.mm . Corpus ACA v.of Galen large  CT/angio Refuse 1 \'
hemiparesis  callosum
4 27 F  Drowsy H-mm , T ICA sylvian amall CT/angio Op 5 i
hemiparesis
5 10 F Alert H/A,Hmm lat. ventricle ~ PCA  v.of Resenthal medium MR/angio Op 5 v
H/A,Hmm . ,
6 F 4 PCA . M
35 Alert disturbance O C Trans.sius small R/angio  Op 5 i
7 29 F Drowsy H/AHmm P-O PCA Trans.sius  medium MR/angio Op 5 i
8 32 F Drowsy H/AHmMmM 0 PCA Trans.sius small  MR/angio Op 5 |
9 32 M Alert Dysphasia T MCA sylvian medium MR/angio Op 5 I\
10 22 F Alert H/A,Hmm CBLL SCA  petrosal sinus small MR/angio Op 5 I
11 4 M Stupor Hmm T MCA Trans.sinus small  MR/angio Op 5 1
12 34 M Drowsy Hmm F-P ACAMCA SSS medium MR/angio Op 5 I
13 32 M Alert H/A,Hmm CBLL SCA petrosal sinus small MR/angic Op 5 v
14 38 M Alert H/A, F-P MCA 555 medium CT/angio Op 4
dysphasia
15 30 F Drowsy H/AHmm lat. ventricle MCA  sigmoid sinus medium CT/angio Op 5 m
16 33 M Alert H/A,Hmm F ACA SSS small CT/angioc Op 5 I
17 28 F Alert  H/A,sezure F MCA sylvian small CT/angio Op 5 I
18 46 M Alert H/A F-T MCA v.of Labbe smalt  CT/angio Op 5 1
19 33 M Semicoma  Hmm all ventricle  PCA vof Galen medium MR/angio Op 4 v
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