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Meeting Summary 

Working Group in lnterventional Neuroradiology: 11th Annual 
Meeting, Val d'lsere, France, January 12-19, 1991 

Allan J . Fox1 

The 11th meeting of the Working Group in lnterventional 
Neuroradiology (WIN) took place in Val d'lsere, France, Jan
uary 12-19, 1991. One hundred eleven registrants from 20 
countries attended, including, for the first time, one repre
sentative each from China, India, and Turkey. The program 
was organized by Luc Picard. 

Embolic Materials 

The use of Ethibloc (Ethicon, Inc. , Somerville, NJ) as an 
embolic agent for various lesions, including brain arteriove
nous malformations (AVMs), was discussed by Brassel, Ray
mond, and Negoro. Ethibloc is considered less complicated 
to inject than liquid acrylic, although the former is more 
viscous. It can be pushed out of a microcatheter by glucose. 
The patient may have less pain , and the AVMs become 
compressible and easy to remove. No mention was made of 
long-term use of Ethibloc vs liquid acrylic, and some doubt 
was expressed about the feasibility of the long-term use of 
this agent. 

The presentations on the use of Ethibloc and other ethanol
containing materials for treatment of dural arteriovenous fis
tulas led to a lively discussion on the risk of ethanol to the 
draining veins, as this alcohol may cause inadvertent and 
excessive intracranial thrombosis. This also led to a discus
sion of the risk of pulmonary emboli related to the emboliza-

tion of various lesions and the use of various materials. 
Comments ranged from the suggestion that "any embolus to 
the lungs is a mistake" to the statement that "embolization to 
the lungs occurs much of the time when embolizing various 
malformations and fistulae and is mostly asymptomatic." It 
was agreed that attempts should be made to find ways to 
prevent pulmonary emboli. A majority of the discussants 
thought that particles should be used for the embolization of 
tumors and that acrylic glue should be used for the emboli
zation of AVMS. 

Carotid-Cavernous Fistulas 

A number of interesting cases of dural fistulas and carotid
cavernous fistulas were presented. Notable, however, was 
the misdiagnosis of an ascending pharyngeal meningeal 
branch, which was called an occipital branch. This led to a 
reiteration of the importance of correct anatomic diagnosis in 
interventional neuroradiology for planning the appropriate saf
est approach. 

The advantage of filling detachable balloons with liquid 
material for treatment of carotid-cavernous fistulas , with punc
turing of the balloons after a recurrence of a fistula, was 
shown by Jacobs. This allowed replacement of the balloons 
and subsequent successful treatment. Nakstad noted that 
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obliteration of a fistula can be followed by using transcranial 
Doppler sonography. The treatment of a difficult case of 
traumatic carotid-cavernous fistula was presented. Various 
balloons were used, which moved along but did not reach the 
site of the fistula . Finally, a balloon was detached at the site 
of the fistula, but a second fistula hole was noted, which was 
difficult to treat, and a balloon was lost in the middle cerebral 
trunk. This difficult case stimulated a discussion on the ap
propriateness of occluding and sacrificing a carotid artery by 
using a detachable balloon to treat a fistula. The group did 
not have a unanimous opinion on this approach. The majority 
suggested that the carotid artery should be occluded by using 
a balloon, and some suggested an approach via the venous 
side, with sparing of the carotid artery. A warning was given 
about the possibility of occluding the carotid artery and then 
having the balloon move slightly, which could leave a persist
ent fistula filling from intracranial collateral vessels above an 
occluded carotid artery. 

Carotid Occlusion 

Dian reported on the use of a portable xenon scintillation 
scanner for test occlusion of the internal carotid artery. Fox 
commented that over the years the results of xenon blood
flow studies coupled with temporary occlusion have corre
lated extremely well with the anatomy of the circle of Willis 
shown angiographically, which verifies the usefulness of doing 
compression angiography before doing a test occlusion. Va
lavanis mentioned that his group now waits about 2 weeks 
after occlusion before performing surgery because in three of 
45 cases of tumors of the base of the skull , hypotensive 
watershed-type infarctions occurred as a result of the occlu
sion. Merland showed a case in which the pressure injection 
of contrast material pushed the distal cavernous balloon up 
to occlude the posterior communicating artery; the contrast 
material went around the lowest detached balloon in the 
petrous segment. Some discussion ensued on whether the 

carotid bulb should be occluded directly with a balloon, an 
approach used by only a small minority . 

Dural Arteriovenous Fistulas 

Embolization of dural arteriovenous fistulas of the tentorium 
was presented by Picard 's group, which stimulated a discus
sic() about surgery vs embolization . It was mentioned that 
only the arterialized vessels need to be clipped surgically. The 
risks of embolization were considered to be occlusion of distal 
venous drainage and potential hemorrhage. The risk of in
jecting the neuromeningeal branch of the ascending pharyn
geal artery also was mentioned. 

Arterial embolization of dural cavernous fistulas was pre
sented by Richling . This stimulated a discussion on the ad
vantages and disadvantages of injecting acrylic glue into the 
cavernous sinus during treatment. The accessory meningeal 
branch is considered the best vessel to embolize in this 
setting , rather than the middle meningeal branches. The var
ious alternatives, including carotid compression, autologous 
clot injection, acrylic glue, dura particles , and lvalon (polyvinyl 
foam) particles were discussed. 

After the description of a fatal complication of treatment of 
a dural fistula of the transverse sinus with venous occlusion 
and secondary venous infarction, discussion ensued on the 
inappropriateness of occluding a dural sinus that is not oth
erwise severely stenotic or occluded. Additionally , a difference 
of opinion was expressed about the use of coils for occlusion 
as opposed to other materials. The majority did not see the 
point of a dural venous test occlusion. 

Yamashita presented 16 cases of dural cavernous fistulas, 
almost all of which were treated by a transvenous approach 
via the inferior petrosal sinus. Complete angiographic cure 
and resolution of symptoms occurred in almost all cases . 
Extradural extravasation of contrast material occurred in one 
case and cranial nerve dysfunction in three cases. 

A group of cases of multiple dural arteriovenous shunts in 
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children was presented, and this led to a discussion about 
the observed association of such shunts with pial arteriove
nous shunts. This observation has been made without an 
adequate understanding of the cause. 

Some interesting cases of dural fistulous lesions in children 
were presented, and during the discussion, it was mentioned 
that the patent foramen ovale of the heart can be an access 
to the arterial side in a neonate if a catheter up to the size of 
7 French is used. In the discussion on the treatment of 
congenital fistulas , the concept of perfusion breakthrough 
was questioned because hundreds of high-flow fistulas have 
been occluded abruptly without any difficulty. 

Spinal Cord Vascular Malformations 

Treatment of spinal dural arteriovenous fistulas with acrylic 
glue was presented by Dong. A majority of cases had clinical 
improvement, and 12% had subsequent progressive neuro
logic decline. A lively discussion ensued on the embolization 
of dural fistulas . The treatments considered included a variety 
of embolization techniques, which had various outcomes. The 
discussion included the possibility of venous occlusion as a 
good effect of embolization, and as a complication. Heparini
zation of the patient to prevent continued venous thrombosis 
and surgery instead of embolization were discussed. One 
person commented that if a vein drains inferiorly from a spinal 
dural fistula, then the prognosis may be worse because of 
higher venous pressure in the vein compared with superiorly 
draining veins. No agreement was reached on whether flow 
arrest should be used for injection of acrylic glue. 

Angioplasty 

Theron presented his experience with angioplasty at the 
carotid bifurcation. Of more than 1 00 cases of treatment of 
the internal carotid arteries, 70-80 were for the treatment of 
atherosclerosis. He uses a protective balloon every time and 
does not use a guidewire for the angioplasty balloon. Resten
osis has occurred in about 1 0% of cases. Cholesterol debris 
is removed in the effluent. Four permanent stroke complica
tions have occurred. Moschini presented 43 cases of carotid 
angioplasty. No embolic complications have occurred . He 
does not use a protective balloon. Heparinization of patients 
is routine. After 3 years of follow-up, the restenosis rate is 
10%. 

Hyogo presented eight cases of angioplasty in cerebral 
vasospasm with monitoring by single-photon emission CT. 
Two strokes occurred. They were interpreted as failure to 
reverse the disease. For patients undergoing dilatation of an 
area of vasospasm after subarachnoid hemorrhage, Merland 
has used full heparinization with aspirin given before treat
ment. Takahashi presented 22 cases of vasospasm dilated 
after subarachnoid hemorrhage, with a total of 48 vessels 
treated . Only 18% were worse clinically ; two had distal 
spasm, and two had spasm on admission, reflecting a late 
treatment. Experimental studies in dogs with induced vaso
spasm and angioplasty showed disappearance of intimal cells 
when the vertebrobasilar system was used. Takahashi also 
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studied the result of vasospasm dilatation in relation to time 
of treatment. The findings showed that angioplasty done 
when the vasospasm is the worst will produce a result that 
is less satisfactory than angioplasty done earlier. Takahashi 
mentioned that clinically fewer cases of vasospasm are 
treated by angioplasty because of early craniotomy and clot 
removal, as well as cisternal tissue plasminogen activator 
(tPA). Anatomic studies in the dog showed that because of 
anatomic variation, only 50% of the animals could be cathe
terized in the vertebrobasilar system when a 1-French cath
eter was used. 

Thrombolysis 

Zeumer reported that he uses 750,000 units of urokinase 
or 20 J.Lg of tPA and a Tracker catheter passed through the 
clot for thrombolysis of major intracranial occlusion . He uses 
a microguidewire and, if it does not deflect while passing 
through the occlusion , only thrombolysis is done. If the guide
wire does deflect, thrombolysis is followed by dilatation. 

Theron presented his series on thrombolysis , in which he 
used up to 900,000 units of urokinase per patient. Of the 47 
cases he has treated , only three were complicated by symp
tomatic hemorrhage. All three had occlusions involving both 
the cortical and the lenticulostriate territories of the middle 
cerebral artery. Additionally, CT showed nine asymptomatic 
hemorrhages. Most of these cases were treated with uroki
nase; some were treated with streptokinase and a small 
number with tPA. 

TerBrugge showed a reliable stroke model with autologous 
clot and angiography in the rabbit. Barnwell presented four 
cases of thrombolysis in a dural sinus after embolization of 
dural arteriovenous fistulas . These were patients who had 
signs and symptoms of excessive dural sinus thrombosis. 
This represented less than 5% of the cases for which trans
venous obliteration of these lesions was used. Schumacher 
presented six cases in which catheterization of the ophthalmic 
artery was performed to lyse acute occlusion of the retinal 
artery. Takahashi presented 20 cases of acute occlusion of 
the middle cerebral artery that were treated with tPA. Eleven 
patients improved clinically, and no hemorrhagic infarctions 
developed. In his urokinase series of eight patients, two died, 
two became worse, two had no change, and two improved. 
These results suggest that tPA is better than urokinase. 

Aneurysms 

The effect of two different forms of hydroxyethyl methyla
crylate (HEMA) on latex and silicone balloons was studied by 
Hodes. The latex balloons were thin-walled semipermeable 
balloons made in-house (unlike the commercial varieties); they 
increased in volume when various hypertonic concentrations 
of contrast medium mixed with HEMA were added to them. 

The experimental aneurysm model in rabbits that was 
developed by O'Reilly is being tested now by Kwan , who is 
using silicone balloons filled with HEMA, latex balloons, and 
platinum coils . The fibrotic response is greater with latex 
balloons than with silicone balloons, which suggests less 
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potential for recurrence of aneurysm. Platinum coils should 
be packed tightly to achieve closure of an aneurysmal sac. 

Negoro presented a dog model that uses a venous patch 
aneurysm in the carotid artery and has an aneurysmal patency 
rate of 80%. The results of treatment with coils, latex balloons, 
and silicone balloons filled with HEMA were compared . Fi
brous reactions and the state of the endothelium were studied 
by using light and electron microscopy. More balloon ruptures 
occurred with the silicone balloons, and more occlusions of 
the parent artery occurred with the latex balloons. A laser
activated detachable coil device that uses Cook coils without 
fibers is being studied in a dog venous pouch aneurysm 
model by Geremia. 

Balloon embolization of aneurysms, including acute cases, 
is being done with systemic heparinization during the proce
dure, and with aspirin and nimodipine as ancillary drugs, as 
reported by Mawad. In a sidewall aneurysm model, he has 
shown endothelialization of the aneurysmal neck after balloon 
embolization. 

Guglielmi presented current clinical results on the use of 
detachable electrothrombotic platinum coils for the treatment 
of intracranial aneurysms. In the various cases of aneurysms 
treated by this method, no permanent deficits or deaths have 
occurred. In 17 cases, no recanalization has been observed, 
but the follow-up period has been short. Two patients have 
died from hemorrhage. In the other 15, thrombosis of the 
aneurysm was between 70 and 1 00%. One patient had a 
reversible ischemic neurologic deficit. Complete obliteration 
of the aneurysm has been seen in two of the 15 cases. 

Nishi presented a series of 18 cases of aneurysms treated 
by endovascular techniques, including balloons and coils 
placed within aneurysms and occlusion of the parent artery 
by balloons. In the two cases treated with coils, occlusion of 
the aneurysm was incomplete. 

In five cases of aneurysms treated with platinum coils, 
including four acute subarachnoid hemorrhages, up to 70 em 
of platinum coils were placed in one aneurysm sac. In no case 
did obliteration include the neck of the aneurysm. 

De Kersaint Gilly presented a series of 18 aneurysms 
treated by the endovascular approach. One death occurred, 
in a patient who had traumatic pseudoaneurysm; two other 

patients had complications. Dowd also presented a case of 
traumatic pseudoaneurysm with a complication. In this in
stance, a balloon across the opening of the aneurysm in the 
internal carotid artery moved into the sphenoid sinus and 
resulted in recurrent epistaxis. 

Goto proposed "an egg on a bird 's nest" therapy in which 
coils and balloons are used together to produce less chance 
of a residual neck. He showed a number of examples, in 
particular a giant cavernous aneurysm in which occlusion of 
the artery was not desired. Serious discussion ensued about 
whether the carotid artery should be occluded if large cavern
ous aneurysms and cranial nerve palsy are present or should 
be left patent after "endovascular packing ." A majority thought 
that it is important to place the most distal carotid balloon as 
close as possible to the first collateral vessel. A minority 
suggested that clot formation at the site of the first important 
collateral vessel is the most important source of emboli and 
not the tiny cavernous collateral vessels. The risk of producing 
aneurysms in the opposite carotid circulation or basilar cir
culation by occluding a carotid artery also was discussed. 
Clearly the degree of this risk is not known. 

Moret reviewed his series of 1 07 patients with 111 aneu
rysms , 88 of which were treated by endovascular techniques. 
Seventy-eight were "endosaccular occlusions," and 10 were 
occlusions of the parent vessel. Only three patients were 
grade Ill or grade IV. Six cases were technical failures because 
of atherosclerosis, and 11 were failures because the sac of 
the aneurysm could not be catheterized. Of the 78 cases 
treated with preservation of the parent artery, seven patients 
have died, and eight have had other complications. Twelve 
(15%) of the 78 had recurrence of aneurysm, and two sub
sequently died. Most of the overall complications, including 
deaths, have been due to clotting phenomena, and now 
patients are heparinized fully and placed on aspirin for the 
procedures, even if immediate treatment is needed. This large 
series of mostly clippable aneurysms is growing, and the 
number of cases is increasing at a rate of approximately three 
new cases per week. 

Barnwell is studying cases of aneurysm to seek predictors 
of poor outcome. He found that aneurysms with intraluminal 
thrombus tend not to do well after endosaccular treatment. 
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Fresh or subacute clot containing methemoglobin (i.e., high 
signal on T1-weighted MR imaging) is of special concern . 

Occlusion of the parent artery, rather than proximal occlu
sion of carotid or vertebral arteries, for intracerebral aneu
rysms was reported by Aymard. Test occlusion is done for 
30 min, with a second catheter in place to check arterial 
collateral supply. Results were excellent in 14 of 18 cases. 
Transient ischemia occurred in six of 18 patients; one patient 
had a vertebral dissection; and three patients died, two be
cause of occlusion and another because of rupture of a 
second aneurysm. The two deaths caused by occlusion oc
curred when two of the three basilar arteries were occluded. 
Aymard also presented nine cases of giant aneurysms treated 
with coils; total occlusion was obtained in four. This series 
already has included regrowth of aneurysm within 6 months, 
which was treated a second time with coils . 

Lownie described the clinical features and surgical treat
ment of basilar artery dissections. The cases included patients 
who had hemorrhage and patients who had ischemia. This 
led to a lively discussion about surgical vs endovascular 
treatment for producing basilar occlusion in cases of basilar 
dissection and other aneurysms. The surgical justification is 
that a clip or tourniquet can be placed directly between 
perforators to produce a short length of occlusion, whereas 
a balloon would take up more length. Some of the group 
strongly advocated that a small balloon could be placed neatly 
within a basilar artery to avoid perforators. This would pro
duce a lower risk than surgical treatment. It was suggested 
that those who propose producing a basilar occlusion by 
endovascular means have not seen surgical occlusion directly 
and have not looked through the operating microscope to see 
basilar perforators. 

Distal aneurysms of the posterior inferior cerebellar artery 
(PICA) were reviewed by Setton according to location and 
association with brain AVMs. He also reviewed the results of 
various therapies. A distal origin of a PICA aneurysm implies 
that the artery is more likely to supply perforators to the 
brainstem. A series of three PICA aneurysms alone and three 
PICA aneurysms associated with AVMs, all treated by endo
vascular techniques, was presented. This led to some lively 
discussion about aneurysms associated with AVM feeders . 
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Conventional neurosurgical wisdom suggests that in a patient 
who has both an aneurysm and an AVM, the aneurysm is 
more likely than the AVM to bleed. Although some of the 
group had seen bleeding of aneurysms related to A VM feeding 
arteries, others claimed that this does not happen. 

Pile-Spellman is using nondetachable balloons to treat 
aneurysms in difficult cases with acute subarachnoid hemor
rhage, especially if it is thought that a good aneurysmal neck 
is not needed for treatment. This technique uses less manip
ulation, may be safer for balloon navigation, may have less 
potential for clot movement, may need less balloon volume 
to pack the aneurysm, and has the option to change the flow 
dynamics. The disadvantage is that the catheter system could 
be a source of emboli or thrombosis. These balloons are 
being filled with polymerizing silicone. 

Cerebral Arteriovenous Malformations 

A classification of brain A VMs in which the cases are divided 
into sulcal, gyral, and mixed lesions, and which was useful 
for correlation with treatment, was presented by Valavanis. 
Richling presented a therapeutic strategy for cerebral AVMs, 
which included an algorithm of when to use endovascular 
techniques, surgical excision , or a combination of the two. He 
presented his series of 100 patients who had embolization. 
The morbidity was 6%, mortality was 3%, and total oblitera
tion by embolization alone was 31%. Taki presented an 
updated series of 39 brain AVMs treated with EVAL (ethylene 
vinyl alcohol copolymer) as the embolic agent. The lesion was 
completely obliterated by embolization alone in only one case. 
Guglielmi has used electrothrombotic occlusion of small deep 
feeders in four cases. Takahashi presented the use of estro
gen with alcohol as an embolic agent for perforating artery 
feeders to AVMs. Dowd also discussed embolization of the 
anterior choroidal artery as a feeder to AVMs, stressing the 
anatomic risk of occluding the portion of the artery proximal 
to the point of penetration to the choroid plexus in the 
temporal horn. 

In the presentation of a case of a large brain AVM, Goto 
discussed provocative testing , reminding the group that so
dium amobarbital affects neuronal function , whereas lidocaine 
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affects axonal function. Apparently some clinicians use lido
caine in the brain, which led to the suggestion that the known 
risk of seizures from lidocaine may be associated with the 
preservative in the local anesthetic-type of lidocaine but not 
necessarily in the intravascular preparation. 

In a series of multiple AVMs in children , Hyogo found 
evidence to suggest that a patient can have a combination of 
both congenital and acquired arteriovenous shunts. Fiore 
presented an interesting case in which balloon treatment of 
an aneurysm along an AVM feeder blocked some of the 
feeding arteries and destroyed the chance to embolize the 
AVM. 

Spasm in cerebral vessels produced by different catheters 
was encountered by Karapur. Members of the group men
tioned that nitroglycerine has no effect, but nifedipine can be 
useful prophylactically. Picard reported that he has waited up 
to 24 hr to remove a catheter or guidewire when it would not 
come out. He presumes that it was held there by arterial 
spasm. 

Four patients who hemorrhaged during embolization pro
cedures were described by Dion. In the discussion of one of 
the cases, some suggested that embolization with a contin
uous column of acrylic glue may have less risk of producing 
or allowing a hemorrhage to occur than a small amount of 
acrylic glue pushed along by dextrose. It was clear that the 
registrants had many different thoughts about the flow and 
pressure implications of various ways of embolizing brain 
AVM feeders. 

Cerebral Arteriovenous Fistulas, Including Vein of Galen 
Type 

A series of non-Galenic cerebral arteriovenous fistulas , few 
of which were associated with hemorrhage, was presented 
by Lownie. Neonates or infants had more complex fistulas. 

Two cases of venous complications of intracranial fistulas 
were presented by Duckwiler, who suggested using heparin
ization after treatment to prevent excessive thrombosis in the 
veins. This stimulated a lively discussion. He also showed a 
case of a fistula with thrombosis and narrowing of the dural 
sinuses as a delayed outcome of embolization . 

Fifty cases of malformations of the vein of Galen were 
presented by Lasjaunias. He reported that the true fistula
type of lesion usually was curable in one or two sessions 
when an injection of at least 2 ml of glue was used. The 
audience thought that ventricular shunting should not be done 
before embolization because patients who have shunts will 
have a worse outcome. Molyneux presented the transvenous 
approach to aneurysms of the vein of Galen. 

In general , the group thought that AVMs of the vein of 
Galen in neonates should not be treated unless absolutely 
necessary for refractory heart failure . Prerenal azotemia early 
on or liver enlargement are dire prognostic signs, and the 
patient probably should not be treated. The torcula should be 
preserved for a good clinical result. 

Miscellaneous 

Negoro has designed a special chair for the embolizer, with 
lead glass for embolization , consisting of a cubicle with sterile 
towels where the hands stick out. 

Venous cavernous malformations of the face were treated 
by Svendsen by direct puncture and sclerotherapy with 
ethanol with the patients under general anesthesia. The main 
risk is ethanol leakage, and five of 33 cases had severe 
necrosis. Takahashi mentioned that he treats these lesions 
with estrogen only. Dion has used Sotradecol (sodium tetra
decyl sulfate) mixed with iodinated contrast material. 

A new data base system for data management of various 
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interventional neuroradiology procedures and disorders, 
which could allow easier cross-sharing of various results, was 
presented by Barnwell . He offers to provide this computer 
program to anyone who writes to him at the Neuroradiology 
Section at the University of California, San Francisco. 

Measurement of cerebral blood flow by using Doppler 
sonography was shown by Hunter. She suggested that this 

Erratum 
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can be adapted intravascularly because Doppler sizes and 
catheters are becoming smaller, down to 3 French in size. 

The meeting closed looking forward to the First Congress 
of the World Federation of lnterventional and Therapeutic 
Neuroradiology in October 1991 in Zurich and to the next 
meeting of the Working Group in lnterventional Neuroradiol
ogy in January 1992 in Val d'lsere. 

In the summary of the 14th annual meeting of the Southeastern Neuroradiological Society (AJNR 1991 ; 12:576-577), a 
misprint in the article's title caused the Society to be incorrectly listed as the Southwestern Neuroradiological Society. The 
Editor sincerely apologizes to the officers and members of the Southeastern Neuroradiological Society for this oversight. 




