
aneurysms in 12 patients (92.3%), although re-bleeding
occurred in eight (42.1%) during follow-up (mean,
67.4 ± 38.9 months). The re-bleeding involved contralateral
hemispheres in 6 patients (75.0%), and all re-bleeding events
occurred >6 months after initial hemorrhages. In the other
58 subjects without aneurysm, 13 (22.4%) also suffered re-
bleeding (mean follow-up, 71.9 ± 46.3 months).
Conclusion Although endovascular interventions are appropriate
for ruptured aneurysms of collateral arteries in MMD, conserva-
tive treatment can be a viable alternative for technically inaccessi-
ble lesions. However, the re-bleeding rate in hemorrhagic MMD
was higher in the presence of the aneurysms.
Disclosures Y. Cho: None. H. Kang: None. M. Han: None.
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Introduction/purpose Despite benign histology, many congenital
intra-orbital lesions have an aggressive prognosis owing to the
confined orbital space and the intimate optic nerve association
– resulting in pain, disfigurement, and vision loss. Complete
surgical excision while preserving function may not be possi-
ble1 The use of conventional fluoroscopically guided interven-
tions is limited due to inability to visualize soft tissue
anatomy. We have previously presented our work evaluating
the feasibility of applying interventional MRI technology to
access and treat these challenging intraorbital lesions, and now
present an update with new patients and multi-year follow up.
Materials and methods Ten MRI-guided sclerotherapy proce-
dures were performed on 4 patients (4M, 0F, age = 3–30y)

presenting with cystic congenital intraorbital lesions. Patients
presented with proptosis (n = 3), visual impairment (n = 2),
diplopia (n = 1), ecchymosis (n = 2), and/or pain (n = 1).
All procedures were exclusively performed within an interven-
tional MRI suite with an in-room monitor used for real-time
needle guidance, injection monitoring and bedside scanner
operation. A 22 g MR-compatible needle was inserted into
the targeted lesions under “MR-fluoroscopy” using triorthogo-
nal image plane guidance2 to interactively monitor the needle
on continuously updated sets of true-FISP images (TR/TE,
4.35/2.18; FA, 60°; NSA, 3; TA, 3.11 s/slice). 0.6% gadoli-
nium was mixed with 5% Ethanolamine Oleate (Ethamolin®)
(0.15 ml:1.0 ml vol.) and injected under real-time monitoring
using a triorthogonal FLASH sequence (TR/TE,2484/5.4). Fol-
low up on the earliest patients is available for three years.
Results Intra-orbital needle insertion and subsequent repositioning
were sucesfully performed in all cases. The flexibility of triorth-
ogonal guidance was most helpful in accessing the intraconal
retrobulbar space. Active monitoring of sclerosing agent was per-
sistently achieved on 3 planes. Targeted lesions ranged between
1.5 and 4 cm. Three lesions encircled/abutted the optic nerve.
Between 1–5.5 mls of sclerosing material were injected per proce-
dure. The smallest lesion was completely filled with sclerosant dur-
ing each of 2 treatment sessions, with 3 partially filled to avoid
excessive intraorbital pressure. Local edema and bruising were a
standard finding for 1–2 weeks afterwards. Complete imaging res-
olution of one lymphatic malformation occurred. The 3 other
lesions significantly shrank, without delayed complications.
Conclusion This report demonstrates long term success in using
MRI technology to treat congenital intraorbital lesions, with no
long term or delayed complications to date. This offers a new ave-
nue for those patients who are typically deprived of surgical and
other conventional interventional options.

REFERENCES
1 Chung EM, et al. Radiographics 2007;(27):1777–799.
2 Derakhshan JJ, et al. Proc ISMRM 15:487(2007).
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Purpose To investigate the differential susceptibility to elastase-
induced vertebrobasilar dolichoectasia (VBD) induction in two
different mouse strains.
Materials and methods 25 milliunit elastase was injected into
the cisterna magna in C57BL/6 J (n = 48) and 129/SvEv
(SV129) (n = 48) mice by injection of. At 3, 7, 14 and 28
days following elastase injection, MicroFil® polymer perfusion
was performed. The arterial tortuosity index (TI) and the per-
centage increase in the diameter were calculated for basilar
artery (BA). Arterial samples were processed for conventional
histology, immunostaining and matrix metalloprotease (MMP)
expression using gel zymography. A �50% increase in diame-
ter and TI � 10 of BA were used to indicate success in
achieving VBD. Robust ANOVA using the Huber M-estimator
was used to compare the effects of strain and time on % BA

Abstract O-037 Figure 1 3-year-old male with a complex right-sided
rectrobulbar slow flow vascular malformation encasing the optic nerve.
The patients presented with proptosis, ecchymosis, squint, and visual
impairment. He was subjected to 2 prior unsuccessful surgical
interventions (a:1-3) are axial, sagittal, and coronal T2-Wis
demonstrating the extent of malformation prior to MRI-guided
sclerotherapy. (b:1-3) are the corresponding scans obtained 6 weeks
after the first sclerotherapy session. (c:1-3) are the same scans obtained
12 weeks after the first, and second session of sclerotherapy. There has
been significant shrinkage of the overall dimensions of the
malformation and reduction of proptosis
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increase and TI. Comparison of VBD formation between
groups was performed using Fisher's exact test.
Results Successful VBD induction was noted in 67% (18 of
27) C57BL/6 J strains vs 0% (0 of 19) in SV129 strains
(P < 0.001). VBD was not observed in sham-operated con-
trols. No effect was seen as a function of duration. Both TI
and diameter increase for BA were greater in the C57BL/6 J
strain compared to SV129strain (56.3±16.4 vs 21.1±21.6 for
diameter, 17.4±7.6 vs 10.4±3.8 for TI). Expression of pro-
and active MMP 2 and �9 were elevated in elastase-injected
C57BL/6 J animals compared to corresponding controls as
well elastase-injected SV129 animals. C57BL/6 J subjects dem-
onstrated arterial wall remodeling characterized by internal
elastic lamina disruption, muscular layer discontinuity, inflam-
matory cell infiltration and high matrix metalloproteinases
expression in the media.
Conclusion C57BL/6 J mice demonstrated greater susceptibility
to VBD induction than SV129 mice.
Disclosures Y. Zhu: None. H. Xing: None. D. Dai: None. D.
Kallmes: None. R. Kadirvel: None.
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Introduction The objective of this prospective, randomized
study was to test the feasibility and the clinical outcome of
the different forms of treatment.
Material and methods In 40 patients with a total of 57 sacral
fractures, cement augmentation was performed with CT-guid-
ance by means of balloon sacroplasty (BSP) or radiofrequency
sacroplasty (RFS). For BSP, the balloon catheter was inflated
and deflated in the fracture zone, and the hollow space cre-
ated was then filled with PMMA cement. For RFS, a flexible
osteotome was initially used to extend the spongious space in
the fracture zone. The highly viscous PMMA cement, acti-
vated by radiofrequency, was then inserted into the prepared
fracture zone. Pain intensity was determined on a visual ana-
logue scale before the intervention, on the second day, and 6,
12 and 18 months after the intervention. The results were
tested for significance by means of paired Wilcoxon rank-sum
tests and Mann-Whitney U tests.
Results BSP and RFS were technically feasible in all patients.
An average of 6.3 ml cement per fracture were inserted in
the BSP group and an average of 6.1 ml per fracture in the
RFS group. Leakage could be ruled out for both procedures.
The mean pain score on the VAS before the intervention was
8.6 ± 0.55 in the BSP group and 8.8 ± 0.58 in the RFS
group. On the second postoperative day, a significant pain
reduction was seen (p < 0.001), with an average value of 2.5
(BSP ± 0.28, RFS ± 0.38) for both groups. After 6 (12; 18)
months, these values were stable for the BSP group at 2.3 ±
0.27 (2.3 ± 0.24; 2.0 ± 0.34) and for the RFS group at
2.4 ± 0.34 (2.2 ± 0.26; 2.0 ± 0.31). With regard to pain,

exceedance probability values of p = 0.86 (6 months) and
p = 1 (18 months) were seen, so that neither treatment
method leads to differences in results.
Conclusion BSP and RFS are interventional, minimally invasive
procedures that enable reliable cement augmentation and
achieve equally good clinical outcomes in the medium term.
Disclosures R. Andresen: None. S. Radmer: None. J. Andre-
sen: None. H. Schober: None.
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1W Brinjikji, 1S Asnafi, 1A Rouchaud, 2L Pierot, 1D Kallmes. 1Radiology, Mayo Clinic,
Rochester, MN; 2Radiology, Hôpital Maison Blanche, REIMS, France

10.1136/neurintsurg-2016-012589.40

Background and purpose We performed a meta-analysis of
existing literature on the Woven EndoBridge (WEB) device in
treatment of intracranial aneurysms.
Method A comprehensive literature search of the databases
PubMed, Ovid MEDLINE and Ovid EMBASE was designed
and conducted by an experienced librarian with input from
the authors. We extracted the information including aneurysm
rupture status, mean aneurysm size, mean aneurysm neck size,
length of clinical follow-up, and length of angiographic fol-
low-up. Outcomes studied included immediate and long-term
(>3 month) angiographic outcomes (complete occlusion, as
well as adequate occlusion defined as complete occlusion or
neck remnant), aneurysm retreatment, intraoperative rupture,
perioperative morbidity and mortality, thromboembolic compli-
cation, and treatment failure. The meta-analysis was performed
with the statistical package Comprehensive Meta-Analysis.
Results A total of 14 studies were included in this analysis, includ-
ing 543 patients with 557 aneurysms, of which 127 were rup-
tured. Treatment failure occurred in 3% of cases (95% confidence
interval [CI], 2%–5%). Perioperative morbidity and mortality rates
were 5% (95% CI, 2%–7%) and 1% (95% CI, 0%–2%), respec-
tively. Initial complete occlusion rates and adequate occlusion rates
were 27% (95% CI, 15%–39%) and 58% (95% CI, 36%–79%),
respectively. Complete occlusion and adequate occlusion rates at
follow-up were 39% (95% CI, 26%–52%) and 80% (95% CI,
75%–85%), respectively.
Conclusions Early data suggests that WEB treatment has an
excellent safety profile and promising rates of adequate occlu-
sion, especially given the complexity of aneurysms treated.
Further prospective clinical registries and trials are needed to
confirm these results and better define the risks and benefits
of the use of the WEB device in treatment wide-necked and
wide-neck bifurcation aneurysms.
Disclosures W. Brinjikji: None. S. Asnafi: None. A. Rouchaud:
None. L. Pierot: 1; C; Sequent. D. Kallmes: 1; C; Sequent.
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