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Abstract

Background: Some complex dural arteriovenous fistulas (DAVFs) are lesions that
typically have numerous arterial feeders. Surgery, including resection of fistulas
or skeletonization of the diseased sinus, is still one of the important treatments for
these lesions. However, major blood loss is usually encountered during craniotomy
because of abundant arterial feeders from the scalp and transosseous vessels.
We present a novel approach for obliteration of the fistulas with less blood loss.

Methods: Our first case was a 52-year-old male who suffered from syncope and
seizure. Cerebral digital subtraction angiography (DSA) revealed complex DAVFs
with numerous arterial feeders from bilateral external carotid arteries (ECAs) and
drainage into the superior sagittal sinus with cerebral venous reflux. The second
case was a 48-year-old male presenting with chronic headache. His DSA also
showed complex DAVFs along the superior sagittal sinus with cerebral venous
reflux. In both cases, we performed the surgical procedure to obliterate the
pathological fistulas after temporary clamping of bilateral ECAs and noted less

blood loss than in the conventional surgery. Access tFis article
online

Results:The follow-up DSA showed successful obliteration of the complex Website:

DAVFs on the first case and partial improvement on the second case followed by www.surgicalneurologyint.com

transarterial embolization (TAE). The symptoms of the both patients were relieved DOI:
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after surgery with good recovery. Quick R Cod
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Conclusion: Temporary clamping of bilateral ECAs can improve the safety
and ease the surgical excision for complex DAVFs. By using this technique,
neurosurgeons can deal with aggressive DAVFs more confidently and calmly.
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INTRODUCTION loss during the skull approach because of abundant

scalp and transosseous feeders mainly from branches of
Surgical excision of complex dural arteriovenous  bilateral external carotid arteries (ECAs).”! Although
fistulas  (DAVFs) wusually encounters massive blood  preoperative transcatheter embolization can help reduce
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blood loss, it is neither feasible nor cost-effective
to embolize all feeders. Here, we present two cases
of complex DAVFs in which temporary clamping of
bilateral ECAs reduced blood loss successfully without
complications related to temporary occlusion.

CASE PRESENTATION

Case 1

A 52-year-old male presented with head heaviness
and hecadache, which he had for 3 wecks. He was
sent to our emergency room due to his syncope and
seizure. Computed tomography (CT) angiography of
the brain revealed no intracranial hemorrhage but did
show numerous engorged vessels in bilateral cerebral
hemisphere and superficial scalp. However, digital
subtraction angiography (DSA) showed numerous arterial
feeders from the bilateral parietal-occipital scalp and
dura, which shunted into superior saggital sinus with
cerebral venous reflux, compatible with DAVFs, Cognard
type IIb [Figure la and b]. Urgent surgical intervention
for excision of fistulas and skeletonization of the
discased sinus was performed after temporary clamping
of bilateral ECAs. Intraoperative angiogram showed
complete obliteration of fistula and normal venous
return [Figure le and f]. Eventually, the patient had good
recovery without any morbidity. The modified Rankin
scale (mRS) was also zero at discharge.

Case 2

A 48-year-old male presented with chronic headache,
which he had suffered for several years, with pulsatile
bruit sound over the bilateral ears. Neurological
examination revealed no specific neurological deficit.

http://www.surgicalneurologyint.com/content/5/1/10

CT angiography of the brain revealed no intracranial
hemorrhage but did show numerous engorged vessels in
bilateral cerebral hemisphere and superficial scalp. DSA
showed DAVFs, Cognard type IIb, in sagittal-torcular
region with numerous arterial feeders from bilateral
ECAs with cerebral venous reflux [Figure lc and dJ. It is
risky to excise fistulas involving torcular region so surgical
excision of arterial feeders and skeletonization of diseased
sinus as possible was planned. The purpose of surgery
is to reduce abnormal shunting flow and to prepare
for further endovascular embolization or radiosurgery
while identifying the exact fistula well. Using temporary
clamping of bilateral ECAs, the partial excision of the
complex DAVFs became easy [Figure lg and h]. Later,
transarterial embolization (TAE) with Onyx (ev3, Irvine,
California) was performed to obliterate the residual
DAVF's successfully. The mRS was also zero at discharge.

Surgical procedure

Both cases received surgical intervention for their
complex DAVFs in the hybrid operating room equipped
with Artis Zeego multi-axis system (Siemens, Germany).
The patient was placed in a supine position with
head raised about 30 degrees. Then, an angiographic
catheter was inserted into the right femoral artery for
intraoperative DSA first. Skin sterilization and draping
were prepared over both the neck and the vertex. Before
the craniotomy was performed over the bilateral parietal
region, bilateral ECAs were isolated surgically [Figure 2a].
After temporary clamping of the bilateral ECAs by
vessel clamps, confirmed by intraoperative angiography,
we performed a large, open-book scalp incision over
the convexity [Figure 2b] followed by craniotomy and
skeletonization of diseased sinus within 60 minutes. Then,

Casel

Case2

Figure 1:(a) Preoperative angiograms of right ECAs; (b) left ECAs showing numerous and tortuous arterial feeders and DAVFs along superior
sagittal sinus in case |;(c) Preoperative angiograms of right ECAs; (d) left ECAs showing numerous and tortuous arterial feeders, superior
sagittal sinus and torcular DAVFs in case 2; (e and f) total obliteration of fistulas after surgery in case I; (g and h) showing obliteration of
DAVF at superior sagittal sinus but residual DAVFs near torcular area after surgery in case 2
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we released the clamping and checked the postoperative
cerebral DSA before the wound closure. Total blood loss
was about 150-200 ml by estimate in each case, even less
than the conventional craniotomy.

DISCUSSION

High-grade intracranial DAVE's, which were classified into
Borden type II and I or Cognard type IIb, III and IV,"!
predispose patients to the risk of hemorrhage presentation
and nonhemorrhagic neurological deficit.”) In general,
aggressive treatment of DAVFs should be considered
in any clinical scenario that predisposes to produce a
permanent injury to the central nervous system or is
life-threatening. As advance endovascular techniques
and stereotactic radiosurgery developed, the results
and outcomes of the patients markedly improved in
the past decade."! However, surgical consideration is
indicated in some circumstances including DAVE's with
numerous and/or tortuous arterial feeders not appropriate
for embolization, an arterial feeder with prominent
branches into normal structures near or at the fistulous
connection, a long and tortuous feeder that is difficult
to navigate, or a persistent fistula after endovascular or
radiosurgical therapy.""! Conventional surgical treatments
include simple occlusion of the draining veins, or sinus
skeletoniztion by cutting the dura along both sides of the
sinus, to interrupt the drainage of the feeding arteries
into it.**%) During the surgical approach, the scalp,
transosscous and dural feeders from bilateral ECAs may
be markedly hypervascular that would cause rapid and
massive blood loss, even fatal hemorrhage when the
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exposure is close to the involved sinus.”'? There is no

real amount of blood loss recorded in relative literature.
However, according to our experience of dealing with
these complex DAVFs, estimated blood loss more than
500 ml was reached when the craniotomy had just been
done. Our purpose is to reduce the blood loss during the
surgery, significantly cut the arterial feeders to isolate the
involved sinus and obliterate the cerebral venous reflux.

Temporary clamping bilateral ECAs has been used for
surgery of convexity and parasagittal meningiomas,®"!
which also presented an effective technique without
significant complication. By our two cases, we presented
here illustrate a simple but effective technique to minimize
blood loss by temporary clamping bilateral ECAs. Then
numerous and tortuous arterial feeders can be removed
by excision of pathological dura replaced by artificial
one |[Figure 2c¢]. Occlusion of bilateral ECAs might be
complicated with skin necrosis, wound infection or facial
pain due to the ischemic effect. Thrombus formation
due to clamping of atherosclerotic vessels might cause an
embolic phenomenon and permanent occlusion of distal
vessels. Therefore, especially in older patients, such vessels
should be manipulated very gently and carefully. Ocular
ischemic syndrome after the occlusion of bilateral ECAs
has been reported.!" In our two cases, which the clamping
lasted about 90 minutes, there was no ischemic effect after
temporary clamping of bilateral ECAs. Careful control of
ischemic time is necessary to prevent related complications.
The mRS of both our cases were zero at discharge. There
were good wound healing and no complaint about the
facial discomfort of both cases.

Figure 2: Intraoperative photos of case 2; (a) Bifrontal-parietal craniotomy following “open-book” scalp incision; (b) Temporary clamping
bilateral ECAs (c) Skeletonization of diseased superior sagittal sinus and replacing the pathological dura

Figure 3:(a) Preembolization angiogram showing residual DAVFs above torcular area in case 2;(b) Angiogram after transarterial embolization
with Onyx showing total obliteration of the fistula; (c) Lateral plain view showing the Onyx cast postembolization
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A limitation of our report is that we just completely
obliterated all fistulas primarily on our first case, but
the second did not. Residual DAVEs involving the
sagittal-torcular region on the second case was identified
by postoperative cerebral angiogram [Figure 3a]. TAE with
Onxy was performed later and obliterated the residual
DAVF's successtully [Figure 3b and c]. It could be expected
because the second case had partial superior sagittal sinus
DAVFs close to torcular region that our surgical approach
did not reach. At least, downgrading or simplification of
the aggressive, high-grade DAVIEs was achieved. Besides,
we understand better about the complex shunting point on
the initial angiogram. Further endovascular embolization
or radiosurgery could be performed more efficiently.

CONCLUSION

Thus, we conclude that temporary clamping of bilateral
ECAs can improve the safety and case the surgical
excision for complex DAVFs. There also may be economic
advantages because of the reduction in blood transfusion
and length of hospital stay. By using this technique,
neurosurgeons can deal with aggressive DAVEs more
confidently and calmly.
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