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Recently, recommendations of managing cerebral arteriovenous malformations (AVMs) with multi-
modal treatment in conjunction with the completion of the ARUBA study have significantly reduced the
number of direct surgeries for AVMs. Nevertheless, favorable safety profiles and cure rates can still be
achieved with appropriate patient selection and judicious use of intraoperative support devices. In this arti-
cle, we present our experience in the direct surgery of AVMs in the present setting, and discuss the cen-
tral role of surgery to promote treatment outcomes. In addition, it is important to utilize practice-based
data to establish indication criteria that reflects surgical outcomes.
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Table 1 AHA recommendations for the management of intracra-

nial AVMs (2001) (excerpt)

oL

Surgery is strongly considered for SMG-1 , 1I lesions

SRT is considered for SMG-1, II lesions with increasing surgical risk
Combined approach (TAE+surgery) is feasible for SMG-III lesions
Surgery only is not recommend for SMG-1V, V lesions

Multimodal treatment seems helpful for SMG-1II, [V, V lesions

SMG : Spetzler-Martin grade, SRT : stereotactic radiation therapy, TAE :
transarterial embolization
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Fig.1 Bar charts representing the number of direct surgery
of AVMs in our institution during the past 10 years

A significant proportion of patients underwent endovascular transar-

terial embolization (TAE) and/or stereotactic radiosurgery (SRS)

before the surgery.
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Fig. 2 Representative cases of hybrid surgery (application of TAE and resection in a single session) in
patients with small AVMs presenting with symptomatic seizure [Reproduced from Ref. #11, with

permission]

A, B : Preoperative MRI-tractography showing a small AVM surrounded by optic radiation fibers in the left occipi-

tal lobe.

C, D : Preoperative angiograms showing a small nidus that is mainly fed by branches of posterior-temporal artery

and drains into the transverse sinus.

E, F : Angiograms after targeted embolization of strategic medial feeder (E, arrow). Medial part of the nidus was
occluded (F, arrow), and subsequently, the lesion was dissected from lateral side.

G : Postoperative CT showing the localization of the embolized feeder (arrow).

H : Postoperative MRI showing the preservation of visual cortex and optic radiation fibers. The patient showed no

visual field defect.

I, J : Postoperative angiograms showing total removal of the AVM.
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Fig. 3 Representative cases of staged TAE and resection in patients with high-flow AVM presenting

with repeated hemorrhage despite previous SRS and TAE
The patients showed mild right-sided hemiparesis and right-sided hemianopia before treatment.
A, B : Preoperative contrast-enhanced CT images showing the localization of AVM.

! Preoperative angiograms showing high-flow huge posterior callosal-left parietal AVM fed by posterior/ante-

rior/middle cerebral arteries draining into the vein of Galen.

ered without neurological deterioration.
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C-F
G, H : Angiograms after staged TAE of feeders from posterior choroidal and anterior cerebral arteries.
I, J : Postoperative T2-weighted MR images showing disappearance of the AVM. After surgery, the patient recov-
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Fig. 3 (cont’d)

K-N : Postoperative angiograms showing total elimination of the arteriovenous (AV) shunt.
Nidus : 8 X5X4 cm

Feeder : Lt PCA chroidal a, ACA, MCA, MMA, OA

Drainer : SSS, Galen, basal vein, petrosal vein

The patient experienced progressive aphasia 5 years after SRS.

: Initial angiogram showing small left frontal AVM.

: Initial T2-weighted MR image showing localization of the nidus.

 Angiogram obtained 5 years after SRS, showing total obliteration of AVM.

: T2-weighted MR image obtained 5 years after SRS, demonstrating large cyst and brain edema around the oblit-
erated AVM.

, F ! Contrast-enhanced T1-weighted MR images showing contrast-enhanced degenerate nidus and radiation
necrosis on the wall of the cyst.

: T2-weighted MR image obtained 1 month after surgery, showing shrinking of the cyst.

H : CT image obtained 3 months after the surgery, showing no recurrence of the cyst.
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